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This comprehensive, one-volume guide combines
information on every major field of knowledge.
Providing the most up-to-:date coverage of the
contemporary global scene, each article reflects
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From Yogi Berra to Jesse Jackson, from AIDS to
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trends in pop music—this is the ideal reference
for every home library.
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HOW TO USE

THE NEW AMERICAN
DESK ENCYCLOPEDIA

Articies in this encyclopedia are arranged in alphabetical order.
The system of alphabetization is letter by letter—that is, spaces,
hyphens, or apostrophes in the article title do not affect the al¬
phabetization. For example, DE FOREST is alphabetized as
though it were spelled DEFOREST, it follows DEFOLIANTS
and precedes DEGAS.

Article titles are printed in bold letters. The key word (or words)
in the title is print̂  in capitals; subordinate words are printed in
capital and lower-case letters after acomma. In the article title
WASHINGTON, George, the key word is WASHINGTON, the
subordinate word is George. The key word is also WASHINGTON
in the article title WASHINGTON, Treaty of. When looking for
an article on aparticular subject, try to think of the key word for
that subject.

When article titles have the same key word (or words), they are
arranged in this order; people, places, r/iings. Thus WASHINGTON,
Booker Talia&rro, WASHINGTON, George, and WASH¬
INGTON, Martha Custls precede WASHINGTON (state) and
WASHINGTON (city), which in turn precede WASHINGTON,
Treaty of.

When people have the same name, tiieir articles are arranged in
this order: saints, popes, emperors, kings, noblemen, and ordinary
people. Thus JOHN, Saint precedes JOHN (pope), which precedes
JOHN (king), which precedes JOHN, Augustus Edwin (the
painter). Kings with the same name are arranged alphabetically by
country. When ordinary people have the same last name, they are
alphabetized on the basis of their first names; TAYLOR, Ibiford
precedes TAYLOR, Zachary. When ordinary people have the same
first as well as last name, they are arranged in chronological order:
BACON, Etancis (1561-1626) precedes BACON, Firancis
(1909-

Places with the same name are arranged in order of size: country,
state or province, and city. Thus WASHINGTON (state) precedes
WASHINGTON (city). When two states or provinces, or two

).



cities, have the same name, they are arranged alphabetically by
country.

Some articles are cross references. For example, the article
“DISSENTERS. See nonconformists” tells you that the informa¬
tion you want about Dissenters will be found in the article titled
N O N C O N F O R M I S T S .

Other cross references appear within articles. When you see
words in the text set in small capitals, that means there is an
article elsewhere in the encyclopedia with that title. Still other
cross references appear within parentheses in the text or at the ends
of articles. For example, the article about the 18th-century Scottish
geologist James Hutton contains in its text aparenthetical cross
reference—^“(see uniformitar ianism)”—and i t concludes with
another cross reference—“(See also catastrophism.).” You will
team more about James Hutton by looking up and reading those
re la ted a r t i c l es .

A B B R E V I A T I O N S

A-ampere
A - m a s s n u m b e r
A-angstrom unit
AC-altemating

c u r r e n t

A r k . - A r k a n s a s

atm-atmosphere
A U - a s t r o n o m i c a l

u n i t
AW-atomic weight

C o l . - C o l o r a d o
C o n n . - C o n n e c t i c u t
c o s - c o s i n e
cot-cotangent
C S A - C o n f e d e r a t e

Sta tes o f Amer ica
c s c - c o s e c a n t
c u f t - c u b i c f o o t
cwt- hundredweight

AD—anno domini (in
the year of our
Lord)

AF-audio frequency Btu-British thermal
A F L - C I O - A m e r i c a n

b . - b o m
B C - b e f o r e C h r i s t

u n i t
Fede ra t i on o f
Labor-Congress
o f I n d u s t r i a l
Organi2:ations

A l a . - A l a b a m a
AM-ampIitude

m o d u l a t i o n
A N Z A C - A u s t r a l i a n c a l - c a l o r i e

a n d N e w Z e a l a n d C E N T O - C e n t r a l
Army Coips

AP-Assoc ia ted P ress
A R C - A m e r i c a n R e d C I A - C e n t r a l

Intelligence
Agency

d . - d i e d
d B - d e c i b e l
D C - d i r e c t c u r r e n t
D e t . - D e l a w a r e
DST-Daylight

Saving Time

C - c o u l o m b
c-circa, centi-
C°-centigrade

degree
°C-degrees Celsius
C a l . - C a l i f o r n i a

e-electron charge,
base of natural
logarithms

EEC-European
E c o n o m i c
Community

Treaty
Organization

C r o s s
A r i z . - A r i z o n a



i n - i n c h
I n d . - I n d i a n a

mph-miles per hour
M x - m a x w e l l

E E G - e l e c t r o -
encephalogram

EHF-extremely high IQ-intellgience
quotient

I R A - I r i s h
Republican Army

N - n e w t o n
A^-Avogadro

number, neutron
n u m b e r

N A A C P - N a t i o n a l
A s s o c i a t i o n f o r
t h e A d v a n c e m e n t
of Colored People

N A S A - N a t i o n a l
Aeronau t i cs and
Space
A d m i n i s t r a t i o n

N A T O - N o r t h
Atlantic Treaty
Organization

N . C . - N o r t h
C a r o l i n a

N . D . - N o r t h D a k o t a
N e b . - N e b r a s k a
N e v . - N e v a d a
N . H . - N e w

Hampshire
N.J.-New Jersey
N . M . - N e w M e x i c o
N . Y. - N e w Y o r k

frequency

®F-degrees
F a h r e n h e i t

F A O - F o o d a n d J- joule
Agriculture
Organization K - k e l v i n

FB I -Fede ra l Bu reau k - k i l o -
oflnvestigation

F l a . - F l o r i d a
K a n . - K a n s a s

kg-kilogram
Y X j h - K o m i t e t

Gosudarstvennaye
Bezopastnosti
(Committee for
State Security)

k n - k n o t
Ky.-Kentucky

FM-frequency
m o d u l a t i o n

f t - f o o t

G - u n i v e r s a l c o n s t a n t
of gravitation,
giga-

g - g r a m
g-acceleration due

to gravity
Ga.-Georgia
gal-gallon
G A T T - G e n e r a l

Agreement on
Thriffs and Trade

GNP-gross national
product

gr-grain
Gs-gauss

H - h e n r y
f t - P l a n c k c o n s t a n t
HF-high frequency
H M S - H i s / H e r

Majesty’s Ship
hp-horse power
H z - h e r t z

l - l i t r e
L a . - L o u i s i a n a
lb-pound
LF-low frequency
log-common

logarithm

M-mega-
m-metre, mi l i i -
M a s s . —

M a s s a c h u s e t t s
m b a r - m i l l i b a r
M d . - M a r y l a n d
M e . - M a i n e
M F - m e d i u m

frequency
m i - m i l e
Mich.-Michigan
min-minute ( t ime)
M i n n . - M i n n e s o t a
M I T - M a s s a c h u s e t t s

I n s t i t u t e o f
Technology

M o . - M i s s o u r i
M o n t . - M o n t a n a

OECD-Organization
f o r E c o n o m i c
Cooperation and
Development

O k l a . - O l d a h o m a
Ore.-Oregon

Pa.-Pennsylvania
pH-hydrogen ion

c o n c e n t r a t i o n
pop-population
ppm-parts per

m i l l i o n
l a . - I o w a
I d a . - I d a h o
i .e . - i< ie j r ( tha t i s )
111 . - I l l i n o i s
I M F - I n t e r n a t i o n a l

Monetary Fund

R-rontgen
RAF-RoyalAir

F o r c e



U S N - U n i t e d S t a t e s
Navy

U S S ~ U n i t e d S t a t e s
Ship

U S S R - U n i o n o f
Sov ie t Soc ia l i s t
Republics

U t . - U t a h

S t . - S a i n tRCAF-Royal
C a n a d i a n A i r
F o r c e

R . I . - R h o d e I s l a n d
tan- tangent
Te n n . - Te n n e s s e e

rpm-revolutions per Xex.-Text^
m i n u t e

R S F S R - R u s s i a n
Sov ie t Federated
Socialist Republic

R S V - R e v i s e d
Standard Vers ion
(B ib le)

U.-Univereity
UHF-ultrahigh

frequency
U K - U n i t e d

Kingdom
U N - U n i t e d N a t i o n s
U N E S C O - U n i t e d

N a t i o n s
Educational,
Sc ien t i fic and
C u l t u r a l
Organization

U N I C E F - U n i t e d
Na t i ons Ch i l d ren ’s
F u n d

U S - U n i t e d S t a t e s
USAF-United States W.Va. -WestVirginia

A i r F o r c e
U S C G - U n i t e d

States Coast Guard Wyo.-Wyoming

V - v o l t
v.-versus (against)
Va.-Virginia
VHF-very high

frequency
V t . - V e r m o n t

s - s e c o n d
s b - s t i l b
S . C . - S o u t h C a r o l i n a
S. D. -South Dakota
S E AT O - S o u t h e a s t

AsiaTleaty
Organization

s e c - s e c a n t

SHF-superhigh
frequency

s i n - s i n e
sq mi-square mile
S S R - S o v i e t

Socialist Republic

W - w a t t
Wash. -Washington
W b - w e b e r
W H O - W o r l d H e a l t h

Organization
W i s . - W i s c o n s i n

W W I - W o r l d W a r l
W W I I - W o r l d W a r n
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ABACUS, or counting frame, asnnpie
caiculaiing instnimeot still widely used in
Asia, ll comprises awooden frame coo-
raining aseries of parallel rods divided
into ui^>er and lower portions. The rods
represent the powers of 10, with each of
the five beads on their lower pordoa
counting Iand the two on their uf̂ ier por¬
tion each counting 5. In the hands of a
skilled operator it allows addition, sub¬
traction, multiplication and division
problems to be solved with great rapidity.
ABBASIDS, dynasty of A^ caii|̂  de¬
scended from Alrf)as, imcle of the Prophet
MOHAMMED. They ruled the Islanuc Arab
empire, following the Omayyads, from
750 until overthrown by die Mongol
Hulagu Khan (grandson of Genghis Khan)
in 1258. The Abbaskls founded Baghdad
(c762) as their capital and made it acenter
for the aits and sciences. The dynasty was
at its most magnificent during the reigns
of HARUN Ai.-Rashid (786-809) and his son
al-Ma’mun (813-833).
ABBEY THEATRE, I r i sh reper to ry
theater founded by W. B. yeats and Lady
Gregory in 1904, during the Irish literary
revival. It fostered playwrights and actors
such as J. M. SYNOE, Sean o-casey, Barry
Fitzgerald and Siot^an McKenna, b1924
it became the first state-subsidized,
English-speaking theater.
ABBOTT, Berenice (1898-1991), US
photographer who served an appren¬
ticeship under Man Ray to Paris, 1921-29.
There she collected Ae photographs of
Eugene Atget. Her subject became New
Yĉ  City after her return to the US. Her
books include Changing New York (1939)
and Greenwich Viilage Today and Yester¬
day (_m9).
ABBOTT, Grace (1878-1939), US social
worker who administered the Erst federal
C h i l d L a b o r A c t ( 1 9 1 7 ) a n d U S
Children’s Bureau (1921-34).
ABDEL-KRIM (1882-1963). leader of
the Rif tribes who fought (1920-26)
against Spanish and French rule in Moroc¬
co. Captured in 1926, he spent 20 years as
aprisoner on the island of Reunion befcve
escaping to Egypt.
ABIK)MEN, in vertebrates, the part of
the body between the chest and the pelvis.
In man, it contains most of the gastrointes¬
tinal tract (from the stomach to the colon)
together with the liver, gallbladder and
spleen in aperitoneal cavity lined by
peritoneum, while the kidneys, adrenm
glands and pancreas lie behind this cavity,
w i t h t h e a b d o m i n a l a o r t a a n d t h e v e i n
ca l led the in fer ior vena cava. I t i s sur -

1St lener of the English and of many other
alphabets, derived ftom the Latin. Etrus¬
can and Greek alphabets. The capital letter
"A" is from the Greek alpha, which in
turn came from an ancient North Semitic
symbol. The small letter ’’a" came from
the Roman. (See also ait’Kabet.)
AACHEN (French: Ajj-la-Oiapellc), im¬
portant West Gennan industrial city in a
coal region near the Belgian and Dutch
borders. Aspa since Roman times, it was
the capital of the Frankish Emperor char-
LEMAONE, who was founder of its famous
cathedral, which holds his tomb.

Aachen was the coron^ion seat of the
German Emperors until 1531. and site of
two major European peace conferences
(see AIX-LA-CHAPELLB. TREATIES W). Pop
249,500.
AALTO, Alvar (1898-1976), Finnish ar¬
chitect and desi^er. His early buildings
were functionalist (e.g., Toppila Mill at
Oulu, 1930). as was his famous plywood
furniture. But his later work, such as the
donnltoiy at Massachusetts Institute of
Technology (MIT), Cambridge, Mass.,
1947, emphasized natural materials and
free forms.
A A R D V A R K
southern African burrowing mammal
(Orycteropus afer) of the family Oryc-
teropidae. Anocturnal animal, up to 6ft in
length and weighing up to ISOlb, the
aardvark has astout body with aplump
ratlike tail, elongated piglike snout, large
ears and powerful limbs. It feeds on ter¬
mites. picking them out of their nests with
its long, sticky tongue.
AARON, in the Bible, brother of Moses
and first high priest of the Hebrews. Later
high priests and priests traced their de¬
scent from him.
AARON, Henry "Hank” (1934- ). US
baseball player who broke Babe Ruth's
record in 1974 with his 715th career home
run. He retired in 1976 with 755 homers.
Aaron, an outfielder with the Milwaukee
and Atlanta Braves, also set aNational
League record with 2,297 runs batted in.

(Afrikaans: earth pig).
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rounded and protected by amuscular ab¬
dominal wall att^hed to the spine, rite
and pelvic bones and is separated from the
chest by the diaphragm. In arthropods, the
abdomen is the rear division of the body.
ABDOMINAL PAIN, discomfort or pain
in die region of the belly. Abdominal pain
may be felt at any age and the syn^toms
may be due to avariety of diseases. The
precise area where pain is felt is generally
an important indication of what is wrong.

castrated. Afmr separating to take up
monastic life, the couple exchanged a
series of moving love letters. The church
condemned Abelard’s original machings
as heretical.
ABERDEEN, George Hamilton Gor¬
don, 4th Eari of (17S4-1860). British
statesman. As British foreign secretary
(1828-30; 1841-46), he negotiated the
wEBSTBR-ASHBURTON-ntEATY (1842) and the
Oregon Treaty (1846) with the US. In
1852-55 he was prime minister of acoali¬
tion government that fell due to mishan¬
dling of the CRIMEAN WAR.
ABERNATHY, Ra lph Dav id (1926-
1990), US Baptist minister and civil rights
leader, successor to Maitm Luther King,
Jr., as president (1968-77) of the Southern
Christian Leadership Conference.
ABERRATION, Optical, the failure of a
lens to form aperfect image of an object.
The commonest types are chromatic aber¬
ration, where dispersion causes colored
fringes to appear around the image; and
spherical aberration, where blurring oc¬
curs because light from the outer parts of
the lens is brought to afocus at ashorter
distance from £e lens than that passing
through the center. Chromatic aberration
can Ik reduced by usiug an achromatic
lens and spherical aberration by separating
the elements of acompound lens.
ABERRATION OF LIGHT, in astro¬
nomy, adisplacement between astar’s ob¬
serve and true position caused by the
earth’s motion about the sun and the finite
nature of the velocity of light. The effect
is similar to that observed by aman walk¬
ing in the rain: though the rain is in fact
falling vertically, because of his motion it
appears to bef̂ ing at an angle.
ABILITY TEST, test to demonstrate a
particular level of knowledge or skill. An
individual general ability test consists of
seven subtests; infomiaticm test, analogies
test, vocabulary, letter memory, number
series, clock test and sign language test.
ABOLITIONK^^ movement in the US
and other count r ies which a imed a t the
abolition of slavery. The Liberator, an an¬
tislavery paper edited by William Lloyd
Garrison, began publication in 1831, and
in 1833 the American Anti-Slavery
Society was founded in Miiladelphia.
Some abo l i t ion is ts used the i r homes as
"stations" for fugitive slaves on the under-
QROUWD RAILROAD, and the movement
produced much literature, such as Harriet
B e e c h e r S t o w e ’ s n o v e l U n c l e To m ' s
Cabin. In 1840 the abolitionists split over
the formation of apolitical party, and John

Location of pain Possible disease
Infected gallbladder
Gal ls tones
Infection of pancreas
Hernia of esophagus
Stomach ulcer
Damaged stomach wall
Infect̂  gallbladder
Infected pancreas
Stomach ulcer
Duodenal ulcer
Hernia of esophagus
Disorder of spleen
Infection of pancreas
Cancer of pancreas
Irritation of diaphragm
Damaged stomach wall
Lung inflammation
Appendicitis
Disorder of ovaries
Stone in ureter
Infection of colon
Pregnancy
Stone in ureter
Disorder of uterus
Disorder of colon
Disorder of ovaries
Stone in ureter
Infection of colon
Kidney disorder

Upper right

Upper middle

Upper left

Lower right

L o w e r m i d d l e

L o w e r l e f t

A B D U L L A H I B N H U S S E I N ( 1 8 8 2 -
1951), emir of Transjordan from 1921;
king of Jordan from its independence in
1946. After the creation of Israel in 1948,
h e a n n e x e d m o s t o f t h e r e m a i n d e r o f
Palestine. He was assassinated by Arab
extremists in 1951.
ABELARD, Peter (1079-1142), leading
French Scholastic philosopher and teacher
noted for his discussion of universals. His
career was marked by controversy and by
afamous love affair with H61oVse, one of
his pupils.

Following the birth of achild, HSIoi'se
and Abelard married secretly, and in
revenge H61oi'se's uncle had Abelard
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Brown's singfehanded effort to ftee the
slaves in 1859 was afailure. Increasingly
acrucial political issue, abolitionism was
amajor factor in the outbreak of the ovil
WAR. Lincoln's Emancipation Proclama¬
tion (1863) and the 13th Amendment
(1865) completed the abolition of slavery
in the US. William Wilberforce and others
led the movement in Britain to abolish the
slave trade (1807) and slavery (1833).
A B O M I N A B L E S N O W M A N . S e e y e h .
ABORTION, ending of pregnancy before
the fe tus is ab le to surv ive outs ide the
womb. It can occur spontaneously (in
which case it is often termed miscarriage)
or it can be artificially induced. Spon¬
taneous abortion may occur as aresult of
maternal or fetal disease and faulty im¬
plantation in the womb. Induction may be
mechanical, chemical or using hormones,
the maternal risk varying with fetal age,
t h e m e t h o d u s e d a n d t h e s k i l l o f t h e
physician. In most countries, and until
recently throughout the US, the practice
w a s c o n s i d e r e d c r i m i n a l u n l e s s t h e
mother's life was at risk. In recent years,
despite continuing moral controversy,
abortion has become widely regarded as a
means of birth control.
A B O R T I O N C O N T R O V E R S Y. A b o r ¬
tions were made illegal in the US during
the second half of the 19th century. By
1900, every state had enacted statutes
jEohibiting or severely restricting abor¬
tion. Between 1966 and 1972, 14 states
reformed their laws to permit abortion
when pregnancy posed aserious danger to
the woman’s physical or mental health,
when the child would be bom with agrave
physical or mental defect, or when the
pregnancy resulted from rape or incest. In
1970, four other states rep^ed their an-
tiaboitiofl statutes, permitting abortion
without restr ict ions.

Abortion was legalized nationwide in
1973 by the 7-2 decision of the US
Supreme Court in Roe v. Wade, which
struck down most state antiabortion laws
thereby permitting abortion with certain
careful qualifications: in the first trimester
(three months) of pregnancy, aconstitu¬
tional right of privacy made abortitm a
decision entirely between the woman and
her i^ysician: in the second trimester, the
state might regulate abortion to protect the
health of the mother; in the third trimester,
the state could prohibit abortion, except
when necessary to preserve the life or
health of the mother, in the interest of the
fetus, which by then was considered vi¬
able. chat is capable of surviving outside

the womb.
Though legal, abortions proved difficult

and costly for many women seeking them.
Many hospitals and physicians refused co
perform abortions, either for religious or
personal reasons or in deference to conser¬
vative opinion in their areas. The great
majority of abortions have been performed
in nonhospital facilities (abortion clinics)
in metrt^iitan areas of the West Coast
a n d o f t h e n o r t h e a s t a n d m i d - A t l a n t i c
s t a t e s .

At first, Medicaid paid for abortions for
poor women. But in 1977 the Supreme
Court ruled that states and localities were
not required to provide public funds fcE
nonlherapeutic abortions, and Congress
w i t h h e l d f e d e r a l f u n d s . A n u m b e r o f
slates, however, continued to fund medi¬
cally necessary abortions under Medicaid
even without the federal contribution.

Although polls find that amajority of
the public supports aright to abortion, the
opponents of abortion, led by the National
lUght to Life Committee, have the ad¬
vantage of an absolutist viewpoint, fierce
dedication, and focus on asingle issue.
Against them, the National Abortion
Rights Action League heads acoalition
t h a t i n c l u d e s t h e p l a n n e d p a r e n t h o o d
FEDERATION, the NATIONAL ORGANIZATION
POR WOMEN, the AMERICAN OVIL UBBttlES
UNION, and various church groups. The
abortion-rights forces support the 1973
Supreme Court opinion that aconstitution¬
al right to privacy protects each woman’s
decision whether to bear achild. They op¬
pose government regulation in the area of
family life. And they esp^ially oppo
the attempt to inc<»porate into US law
particular theological dogma about the
beginning of human life.

Since 1973, the opponents of abortion
have tried to shut down abortion clinics by
demonsuations and, in some cases, by
arson and bombings. They have won
lower-court decisions and state legislation
making abortions more difficult to obtain.
They failed to agree on aconstitutional
amendmen t ±a t wou ld have ove r t u rned
Roe V. Wade, but in the late 1980s they
were hopeful that the Supreme Court
wou ld i t se l f recons ide r and reve rse i t s
1973 decision.

An inaeasingly conservative Supreme
Court has not overturned Roe but has per-
micted state legislatures co restrict access
to abortion. Thus in Webster v. Reproduc¬
tive Health Services (1989) the CouiT
upheld aMissouri statute banning abor¬
tions in public hospitals. And in Planned

s e
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Parenthood v. Casey (1992) a5-4 Conn
upheld provisions of aPennsylvania
statute requiring that women seeking abor¬
tion be "informed" about the procedure
and wait 24 hours. Pour justices wanted to
overturn Roe altogether and return the
issue to the states or Congress for political
resolut ion.
A B O R T I O N
LEAGUE, National. See aborhon con¬
t r o v e r s y .

A B R A H A M , b i b l i c a l f a t h e r o f d i e
Hebrew people, first of die patriarchs and
regarded as the founder of Judaism Ihe
Book of Genesis describes him as ades¬
cendant of Shem, and son of Terah, being
born in Ur of the Chaldees. He vowed to
worship God and was promised that his
people should inherit Canaan through his
son Isaac. However, as atest of faith and
obedience, God commanded Abraham to
slay Isaac. Abraham unquestioningly
obeyed, and Isaac was spared. Through
Abraham’s faith acovenant of plenty and
fecundity was est^lished between God
and the Israelites.
ABRAHAM, Karl (1877-1925), German
psychoanalyst whose most important work
concerned the development of the libido
particularly in infancy. He suggested that
various pychoses should be inter|Heted in
terms of the interruption of this develop¬
m e n t .

ABRAHAM, P ia ins o f , s i te o f the
dec is i ve ba t t l e i n the Canad ian thea te r
during the french and Indian wars when
Wolfe defeated the French at Quebec
(1759).
ABRAMOVrr^ Max (1908- ). US ar¬
chitect who designed the inierfaith chapel
group (1955) at Brandeis U., the law
school (1962) at Columbia U. and is best
k n o w n a s t h e a r c h i t e c t o f N e w Yo r k
City’s Philharmonic Hall (1962).
ABRAMS, Creighton WUliaois (1914-
1974), commander of US troops in Viet¬
nam (1968-72) and US Army chief of
staff(I972-74).
ABRASIVE, any material used to cut,
grind or polish asofter material by
abrasion. Mild abrasives such as chalk are
incorporated in toothpaste, and others,
silica, pumice or aluminum oxide, are
used in household cleansers; but various
industrial applications demand even har¬
der abrasives such as carborundum, bora-
z o n o r d i a m o n d . S o m e a b r a s i v e s a r e u s e d

in solid blocks (as with knife-grinding
s t o n e s ) , b u t c o a l e d a b r a s i v e s s u c h a s
sandpaper, in which abrasive granules are
stuck onto acarrier, make more economic

use of the material. Sandblasting ex¬
emplifies athird technique in which
abrasive particles tue thrown against the
woricpiece in astream of compressed air
or steam. Sandblasting is used for cleaning
buildings and engraving glass.
ABSALOhL third son of King David of
Israel. His life is told in the Second Book
of Samuel in the Old Testament. Having
ki l led b is hal f -brother, Amnon, for
dishonoring their sister Tamar, Absalom
fled his father 's court . He later returned
and was pardoned, but then conspired
against his father, proclaimed himself
king, and was kitl̂  by David’s general
Job in abattle in the forest of Ephraim,
against the wishes of the king.
ABSCESS, alocalized accumulation of
pus, usually representing one response of
the body to bacterial infection. Abscesses,
which may occur in any tissue or organ of
the body, often show ftemseives in pain,
redness and swelling. ITtey may drain
spontaneously; otherwise they should be
inc ised.
ABSINTHE, abitter, green, distilled li¬
queur pr inc ipa l ly flavored wid i an
aromatic oil (also used in vermouth) ob¬
tained from the wormwood Artemisia ab¬
sinthium, itself also known as absinthe.
Allegations that absinthe is poisonous led
to the dr ink ’s prohib i t ion in many
countries including the US and Canada.
ABSOLUTE, in philosophy, refers to
what is uncondilion̂ , noncontingeni, self-
existent or even arbitrary. In 19th-century
idealism, the Absolute (Idea) came to refer
to the ultimate cosmic totality.
ABSOLUTE ZERO, the temperature at
which a l t substances have zero thermal
energy and thus, it is believed, the lowest
possible temperature. Although many sub¬
stances retain some nonthermal zeropoint
energy at absolute zero, this cannot be
eliminated and so the temperature cannot
be reduced ftirther. Originally conceived
as the temperature at which an ideal gas at
coitstant pressure would contract to zero
volume, absolute zero is of great sig¬
nificance in THERMODYNAMICS, and is used
as the fixed point for the absolute or Kel¬
vin (k) temperature scale. In practice the
absolute zero temperature is unattainable,
although temperatures within afew mil-
i i o n t h s o f a K e l v i n o f i t h a v e b e e n
achieved in cryogenics laboratories.
0 *K = -273 .16 'C = -459 .69 *F.
ABSOLUTION, in Roman Catholic and
some other churches, aremission of s ins
pronounced by apriest in favor of a
penitent

R I G H T S A C T I O N
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10 attract public notice only in recent
years. The term covers child abuse, the
physical («' sexual abuse of children, or
their neglect, by parents, other family
members, or nonfat̂ y caretakers; spouse
abuse, usually the physical abuse of
women by their husbands or boyfriends;
and e lder abuse, the phys ica l or
psychological abuse, including neglect, of
aĝ  persons by their adult children or
odier caretakers.
AAli SiMBEL, archaeologica] site of two
temples commissioned by Ramses II (13 th
century BC) on the west ba^k of the Nile
762mi souA of Cairo. The Aswan Hi^
Dam construction threatened to submerge
the site but aUl̂ CO project, supported
imemationaily, saved the temples by
removing them and reconstructing them
above the future waterline.
ABYSSIN IA . See BTH iom.

ACACIA, agenus of ornamental plants,
some species of which produce catechu,
and some exude gum arabic. Acacias are
found in warm regions of the Old World,
particularly Australia.
ACADEMIC FREEDOM, dte right of
college and university teachers to hold un¬
popular views without risking their jobs.
In the past, challenges to academic free¬
dom came from ecclesiast ical author i t ies
(in the case of denominational institu¬
tions), political authorities (in the case of
state or public institubons), and conserva¬
tive boards of directors. In the 1990s the
challenge seems to come from factions of
the professorial and from students, who
enforce new standards of "political cm-
rectness." It is "politically cwrect," for ex¬
ample. to devalue the traditional
humanities curriculum for teaching the
work of "dead white males" in favor of a
curriculum emphasizing the works of
women, people of color, homosexuals,
and other oppressed or marginalized
g r o u p s . .
ACAD^MIE FRAN^AISE (French
Academy), alilenuy, linguistic society of¬
ficially recognized in 1635. Membership
is limited to 40, the so-called "Immortals,"
and includes prominent public men and
women as well as literary figures. Over
the centuries, the Academy has produced
the Dictionnaire, considered the official
arbiter of the French language.
ACADEMY AWARDS, the annual a-
wards ("Oscars") given by the Academy
of Mot ion Pic ture Ar ts and Sciences for

outstanding achievement in various
branches of film-making. The major
awards are for best leading and supporting

ABSOLUTISM, form of government in
which all power is held by an unchecked
ruler. Monarchies in the ancient world
were usually absolute, but with the rise of
feudalism, the nobility often limited royal
power. With the destruction of feudal
rights oppoituniiie.s for absolutism reap¬
peared. In England the Stuart attempt to
rule by divine right failed, but in Europe,
and especially France, absolutism flour¬
ished until the early 19ih century. More
sophisticated 20th-century forms such as
nazism and communism are better tenned
T O T A U r A R l A N I S M .

ABSTRACT ART, tram applied to 20th-
century paintings and sculptures which
have no representational function. The
precursors were Cezanne, Seurat and
Gauguin, who believed that the formal
elements of painting—color, Une and
composition could be used expressively.
Fauvism atxi cubism developed the»
ideas.

The first completely abstract works
were painted by Kandinsky and Mondrian
in 1912. By 1914 Kandinsky's pictures
were composed of regular non-repre¬
sentational forms, and coltv was used
fireely. In Paris, Delaunay, Kupka. and
Morgan Russell develops the Orphist
roovemeni which influenced the German
painter Marc. Mondrian and Van Does-
burg launched De Stijl in Holland in 1917,
which applied abstract theories to ar¬
chitecture and design. In Russia Malevich
led the movement of suprematisra and El
Lissitzky and Tallin were involved in con¬
structivism. Many abstract artists went to
the US befcffc WWIl, where they devel¬
oped the tradition.
ABSTRACT EXPRESSIONISM, Arne-
rican movement of abstract art which
explored the emotional, expressive power
of non-figurative painting. The "action
painter" Jackson Pollock stressed the crea¬
tive act and dripped and spattered paint on
the canvas. Kline and De Kooning are also
considered abstract expressionists.
ABU BAKR (C573-634), the first Muslim
caliph of Arabia in 632, following Mo¬
hammed 's dea th . He o rdered incurs ions
into Syria and Iraq, thus beginning the
Muslim conquests. He was Mohammed’s
closest companion and adviser.
ABU DHABI, largest (25,000sq mi)
she i khdom o f t he un i t ed a rab em i ra tes
located on the southern side of the Persian
Gulf; mostly desert, it has extensive oil
d^sits. Pop 309,500.
ABUSE, aphenomenon of uncertain but
undoubtedly large dimensions that began
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actor and actress, best direction, best
screenplay and best film.
ACADIA, the name given to Nova Scotia
and neighboring regions of New Bruns¬
wick, Prince Edward Island and parts of
Quebec and Maine, by the French
colonists who settled there starting in
1604. Al l but Pr ince Edward Is land and
Cape Breton passed under British control
by the Treaty of Utrecht (1713). The
French colonists, dispersed by the British
in 1755, are the subject of Longfellow’s
poem Evangeline. Those who went to
Louisiana are.the ancestors of the present-
day Cajuns.
ACADIA NATIONAL PARK,
65.1sq mi in Me., centered on the Mount
Desert Island area. Its mountains, forests
and lakes make it an important wildlife
r e s e r v e .

ACCLIMATIZATION, the process of
adjustment that allows an individual or¬
ganism to survive under changed condi¬
tions. In ahot, surmy climate, man ac¬
climatizes by eating less, drinking more
and wearing lighter clothes; furthermore,
his skin may darken. At higher altitudes,
he can adjust to the diminished oxygen by
increased production of red blood cells.
ACANTHUS, any of agenus of plants of
the Mediterranean region having large
spiny leaves. It is an herbaceous plant
with handsome leaves.
ACCELERATION, the rate at which the
velocity of amoving body changes. Since
velocity, avector quantity, is speed in a
given direction, atxxly can accelerate both
by changing its speed and by changing its
direction. The units of acceleration, itself a
vector quantity, are those of velocity per
unit of time, e.g., meters per second
(m/ŝ . According to newton'S second law
of motion, acceleration is always the result
of aforce acting on abody; the accelera-
ticMi produced in abody of mass mby a
force Fis given by a=F/m. The accelera¬
tion due to gravity (g) of abody falling
freely iiear the earth's surface is about
9.81m/ŝ . In the aerospace industry the ac¬
celerations experienced by men and
machines are often expressed as multiples
of g. Headward (vertical) accelerations of
as little as 3g can cause pilots to black out.
ACCELERATORS, Particle, research
tools used to accelerate electrically
charged subatomic particles to high
velocities. The resulting particle beams
can be focused to interact with other par¬
ticles or break up atomic nuclei in order to
learn more about the fundamental nature

of matter. AccelerMors use electtomag-

netic fields to accelerate the particles in a
straight line or in acircular or spiral path.
The devices are rated according to the
kinetic energy they impart, which is
measured in electron volts (eV).
ACCORDION, small portable reed
organ, used for jazz as well as folk music.
Tuned metal reeds are set in vibration by
air directed at them from the central bel¬
lows through valves operated by piano-
type keys on the instrument’s right. But¬
tons on the left produce chords. Although
they were known in ancient China, Ae
first modern accordions were bui l t in the
1820s.

ACCOUNTING, the recording and
analysis of financial transactions in order
to reveal the financial position of an in¬
dividual or firm. While the bookkeeper
merely records transactions and makes no
attempt at analysis, it is the accountant
who analyses the data thus collected and
produces balance sheets and income (or
profit-and-loss) statements. On abalance
sheet assets must balance l iabi l i t ies. An
income statement balances income against
expenditure over agiven period, recording
any difference between them as aprofit or
loss, and is used to assess the performance
of afirm. All such statements are audited,
that is, checked for accuracy and fairness
by independent accountants. The US
professional body for accountants is the
American Inst i tute of Accountants,
founded in 1916.

ACETAMINOPHEN, generic name for
paracetamol, apain-relieving drug with
minor side-effects. Acetaminophen may
also be prescribed as part of acombined
product, containing for instance also
acctyisalicylic acid.
ACHAEAN LEAGUE,
f e d e r a t i o n o f G r e e k c i t i e s o f w h i c h
Corinth was aleading member. In the 3rd
cenmry BC the league resisted Macedon,
then allied with Macedon against Sparta
and l a te r Rome . Rome ’s des t ruc t i on o f
C o r i n t h i n 1 4 6 B C e n d e d G r e e k i n d e ¬
pendence.
ACHAEANS, one of the four main ethnic
groups of ancient Greece and traditionaOy
victors in the Trojan War (in Homer
synonymous with all Greeks). They may
have entered northern Greece about 2000
BC and, moving south, created the Bronze
Age civi l ization of Mycenae. Other
authorities believe they came to Greece
only shortly before the Dorians in the 12th
century BC, dominating Mycenae only
briefly before being displaced by the
Dor ians .

c o v e r s
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minute proton is stabilized by association
with asolvent molecule. In aqueous solu¬
tion it exists as the hydronium ion.

Chemists use several different defini¬
tions of acids and bases simultaneously. In
the Lewis theory, an alternative to the
Br&nsted-Lowry ihewy outlined above,
species which can accept electron pairs
f̂ m bases are defined as acids.

Many chemical reactions are speeded up
in acid solution, giving rise to important
industrial applications (acid-base cata¬
lysis). Miner^ acids including sulfuric
acid, nitric acid and hydrochloric acid find
widespread use in industry. Organic acids,
which occur widely in nature, tend to l»
weaker. Carboxylic acids (including acetic
acid and oxalic acid) contain the acidic
group -COOH; aromatic systems with at¬
tacĥ  hydroxyl group (phenols) are often
also aci^c. Amino acids, constitutive of
proteins, are essential components of all
living systems.
ACIDOSIS, medical condition in which
the acid-base balance in the blood plasma
is d i s tu rbed i n t he d i rec t i on o f excess

acidity, the pH failing below 7.35. It may
cause deep-sighing breathing and drowsi¬
ness or coma. Respiratory acidosis, as¬
sociated with lung disease, heart failure
and central respiratory depression, results
from underbreathing and aconsequent
buildup of plasma carbon dioxide. Alter¬
native metabolic causes include the inges¬
tion of excess acids (as in aspirin over¬
dose), ketosis (resulting from malnutrition
or diabetes), heavy alkali loss (as from a
fistula) and the inability to excrete acid,
which occurs in some kidney disorders.
ACID RAIN, the popular name for the
acidity from the atmosphere that is
poisoning lakes, estuaries, forests, and
farmlands in NE US and SE Canada. The
acid comes ftom oxides of sulfur and
nitrogen created by coal-burning power
plants in the Ohio Valley. Agreat deal of
acid pollution crosses the US-Canadian
border, and the failure of the Reagan ad¬
ministration to take action on the problem
was asource of f r ic t ion between the two
count r ies-
ACNE, acommon pustular skin disease
of the face and upper trunk, most
prominent in adolescence. Blackheads be¬
come secondarily inflamed due either to
local fwoduction of irritant fatty acids by
bacteria or to bacterial infection itself. In
severe cases, with secondary infection and
picking of ^is, scarring may occur.
Acne may be aggravated by diet (choco¬
late and nuts being worst offenders), by

ACHAEMENIANS, Pers ian dynasty
dominating much of WAsia (6th-4th cen-
niries BC). The outstanding rui»s were
Cyrus the Great (founder, reigned 559-
529). Darius Iand Xerxes I. It ended when
Alexander the Great defeated Darius III in
3 3 0 .
ACHEBE, Chinua (I930- ), Nigerian
novelist, chronicler of the impact of
Western culture on Africans, beriming
with Things Fall Apart (\95i) and includ¬
ing AnfWlfjo/r/K5avanno/i (1987) .
ACHESON, Dean Cooderham (1893-
1971), US statesman who helped rebuild
Europe’s economic and military strength
after WWII. He served Roosevelt and
Truman in the State Department (1941-
53), becoming secretary of state in 1949.
After the war he promoted the recovery of
Europe and worked to curb Soviet expan¬
sion by helping to formulate the iTiUMAN
DOCTRINE, MARSHALL PLAN and the NORTH
AT U \ N T I C H l E AT Y O R G A N I Z AT I O N .

ACHILLES, legendary Greek warrior of
the Trojan War, celebrated by Homer. He
was dipped in the River Styx by his
mother Thetis and made invulnerable ex¬
cept at the point on his heel by which she
had held him. Joining in the Greek attack
on Troy, he killed many men including the
Trojan hero Heaw (in revenge for
death of Achille.s’ ftiend Patroclus). Achil¬
les was himself killed when the god Apol¬
lo guided an arrow from the Trojan priiKe
Paris into his heel.
ACHILLES TENDON, the tendon from
the calf muscles to the heel bone, impor¬
tant in standing, walking, and running.

Achilles tendon disorders may be
caused by mistakes in athletic training.
The force in the achilles tendon when the
foot is flexed during running is estimated
to be in the region of 13201b. and this is
repeated 1000 to 1200 times per mile.
Sudden increases in training intensity and
overuse through excessive mileage can
produce slight damage or make existing
problems worse. Uphill running demantls
increased flexibility and force, and can ag¬
gravate the Achilles tendon.
ACID, asubstance capable of providing
hydrogen ions for chemical reaction. In an
imponam clas.s of chemical reactions
(acid-base reactions) ahydrogen ion
(identical to the physicist’s proton) is
transferred from an acid to abase, this
being defined as any substance which can
accept hydrogen ions. The strength of an
acid is afunction of the availability of its
acid protons (see ph). Free hydrogen ions
are available only in solution where the
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honnone imbalance, by greasy skin or by
poor hygiene. Methods of treatment in¬
clude degreasing the skin, removing the
blackheads, controlling diet or hormones,
and exposure to ultraviolet radiation.
Tetracyclines may be used to decrease
fatty acid formation and to cure skin infec¬
tions.

ACONCAGUA, snowcapped peak in the
Andes (22,834ft), the hipest in the W
Hemisphere. The summit is in NW Argen¬
tina, the Wslopes in Chile. It was first
climbed by E. A. Fitzgerald's expedition
in 1897.
ACOUSTICS, the science of sound, deal¬
ing with its production, transmission and
effects. Engineering acoustics deals with
the design of sound-systems and their
components such as microphones, head¬
phones and loudspeakers; musical acous¬
tics is concerned with the constnicl ion of
m u s i c a l i n s t r u m e n t s , a n d u l t r a s o n i c s
studies sounds having frequencies too
high for men to hear them. Architectural
acoustics gives design principles of rooms
and buildings having optimum acoustic
properties. This is particularly important
for auditoriums, where the whole audience
must be able to hear the speaker or per¬
formers clearly and without echoes.
ACQUIRED CHARACTERISTICS,
modifications in an organism resulting
from interact ion wi th i ts envi ronment . In
1801 Lamarck proposed an evolutionary
tbeoiy in which the assumption that ac¬
quired characteristics could be ioherited
provided the mechanism for spec
gence. In later editions of The i
Species. Darwin moved cowards accepting
t^ explanation in parallel to that of
NATURAL SELECTION, bui eventually the
Lamarckian mechanism was entirely dis¬
counted. It is now thought, however, that
organisms which reproduce asexually (see
reproduction) can pass on acquired char¬
acteristics. (See also adaptation; evolu¬
t i o n . )
ACQUIRED IMMUNE DEHCIENCY
SYNDROME. See a ids .
ACROMEGALY, adisease, associated
with the overgrowth of bone, especially in
the jaws, hands and feet. Most cases are
caused by an excessive output of growth
hormone in adult life by the pituitary.
ACROPOLIS (Greek: high city), the for¬
tified hilltop sice of an ancient Greek city.
Such places eventually became sanctuaries
for city gods and centers of religious
ceremonies- Remains of their defenses and

temples are known from the sites of many
ancient Greek cities. Tlte most famous is

the Acropolis of Athens, with its Par¬
thenon.

ACROSTIC, written composition where
the initial or final letters (sometimes both)
in successive lines spell aword or phrase.
Apopular verse form among the rhe¬
toricians of antiquity, it appears now in
literary puzzles.
ACRYLIC, group of versatile and
durable synthetic products from petroleum
as fibers, plastics, and resins for use in
fabrics, glass substitutes, and protective
paints. Petroleum-based acrylonitrile, or
acrylate, is polymerized to form acrylic.
ACTH (adrenocorticotrophic honnone),
or corticotropin, ahormone secreted by
the pituitary gland which stimulates the
s e c r e t i o n o f v a r i o u s s t e r o i d h o r m o n e s

from the cortex of the adrenal glands.
ACTH has been used in the treatment of a
number of diseases.

ACTINIUM, chemical element; symbol
Ac; at.wt. 227; at.no. 89. Actinium occurs
naturally with uranium minerals. The
chemied behav io r o f ac t i n ium i s s im i la r

to that of the rare earths, particularly lan-
t t a a n i u m . P u r i fi e d a c t i n i u m c o m e s i n t o

equilibrium with its decay products at the
end of 185 days, and then decays accord¬
ing to its 21.i^yr. halflifo. It is about 150
times as active as radium, making it of
value in the production of neutrons.
ACTION, independent federal agency es¬
tabl ished in 1971 to administer volunteer

service programs, action includes vch,un-
TEERS IN SERVICE TO AMERICA (NTCTA), tilC
FOSTER GRANDPARENT PROGRAM (FGP), the
RETIRED SENIOR VCHXJNTEFJt PROGRAM (RSVP),
the Senior Companion Program (SCP).
and the Volunteer Management Support
Program (VMSP).
A C T I O N PA I N T I N G . S e e a b s t r a c t e x ¬
p r e s s i o n i s m .

ACTIUM (now Akra Nikolaos), promon¬
tory on the Wcoast of Greece. Agreat sea
battle was fought near it in 31 BC when
Octavian’s naval forces crushed those of

Mark Antony and cleopatoa. Victory
gave mastery of the Roman world to Oc-
tavian, later the first Roman emperor,
A U G U S T U S .

ACT OF SETTLEMENT, British par¬
liamentary act of 1701 securing the suc¬
c e s s i o n o f t h e H a n o v e r i a n l i n e . I t i n ¬
creased parliamentary control over the
monarch, who was also required to belong
to the Protestant church of England.
ACT OF UNION, four acts of the British
parliament uniting England with Wales
(1536), Scotland (1707) and Ireland
(1801), and uniting Upper and Lower

ies diver-
Origin of
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Iheir temptation, fall and expulsion from
Paradise is the basis of such Judaic and
Christian concepts as grace, sin and divine
re t r i bu t i on .
ADAM, Robert (1728-1792) and James
(1730-1794), Scottish architect brothers
who developed the neoclassical ’Adain
style" in England. Robert’s studies of an¬
cient Roman architecture in Italy helped to
inspire their joint designs of graceful and
sumptuous buildings, interiors and fur¬
nishings which brought anew elegance to
many town and country houses in Britain,
the Continent and America.
ADAMS, Abigail (1744-1818), wife of
P r e s i d e n t J o h n A d a m s a n d m o t h e r o f
President John Quincy Adams. Largely
self-educated but highly intelligent, she
wrote letters giving alively account of
contemporary American life.
A D A M S , A n s e l ( 1 9 0 2 - 1 9 8 4 ) , U S
photographer. One of the foremost nature
photographers of the 20ih century. Adams
is known for his dramatic black and white
photos celebrating the natural beauty of
California's Sierra Nevada range and the
American Southwest. He pioneered in
folio reproduction and wrote several iih
structionaJ books.
ADAMS, Brooks (1848-1927), US his¬
torian. son of Charles Francis Adams who
saw economic history as aseries of
growth cycles. !n 1900 he predicted that
the US and Russia would be the only
world powers in 1950, but that America's
wealth would decl ine and her democrat ic
tradition would be destroyed by uncon¬
trolled private business.
ADAMS, Charles Francis (1807-1886),
US diplomat and son of John Quincy
Adams. He supported the new Republican
Party after 18̂  and, as minister to Britain
(1861-68) helped to keep Britain neutral
during the American avu. war. In 1871-
72 he represented the US in (he Alabama
CLAIMS settlement.
ADAMS, Henry (Brooks) (1838-1918),
major US historian, brother of Brooks
Adams whose history of the Jefferson and
Madison administrations is aclassic work.
H i s o t h e r w o r k s i n c l u d e M o n t - S a i n i -
Michel and Chartres (1913), on the social
and religious background of medieval cul¬
ture, and his autobiography. The Educa¬
tion of Henry Adams, in which he at¬
tempt^ to show how ill-prepared his
generation was for the technological
society of the 20th century.
ADAM^ John (1735-1826), one of the
leaders in America's struggle for inde¬
pendence and second president of the US

Canada(1840),
ACTON, John Emerich Edward Dal-
berg-Acton, 1st Baron (1834-1902).
English Catholic historian and moralist,
proponent of the Christian liberal ethic.
He attacked nationalism, racism and
a u t h o r i t a r i a n i s m a n d m a d e t h e f a m o u s

remark; "All power tends to corrupt, and
absolute power corrupts absolutely." Lord
A c t o n i n t r o d u c e d G e r m a n r e s e a r c h
methods into English history and launched
the monumental Cambridge Modem His¬
t o r y .
ACTORS STUDIO, the professional
workshop for actors, established in New
York City in 1947; 1̂  Sirasberg became
director in 1948. The school’s training,
often called "the Method," is based on the
teachings of Constantin Stanislavski and
stresses an actor’s psychological inter¬
pretation of his role and emotional iden¬
tification with the personality of the char¬
acter he plays.
ACTS OF THE APOSTLES, fifth book
of the New Testament, aunique history of
the early Christian Church. Probably writ¬
ten between AD 60 and 90 by the Evan¬
gelist Luke, it is acontinuation of St.
Luke's Gospel and deals mainly with the
deeds of tl» apostles Peter and Paul.
Events descr ibed inc lude the descent of
the Holy Spirit at Pentecost, St. Stephen's
martyrdom, and St. Paul’s conversion,
journeys and missionary woriL
ACUPRESSURE, an old Japanese treat¬
ment system, comparable to acupuncture.
It relies on the proper application of care¬
fully applied pressure on specific points
on the surface of the body to eliminate
fatigue and to stimulate the natural cura¬
tive abilities of the body.
ACUPUNCTURE, an ancient Chinese
medical practice in which fine needles are
inserted into the body at specified points,
used for relieving pain and in treating a
variety of conditions including rheuma¬
tism. It was formerly believed that this
w o u l d c o r r e c t t h e i m b a l a i K e b e t w e e n
the opposing forces of YIN and YANG in
the b̂ y which lay behind the symptoms
of sickness. Although it is not yet under¬
stood how acupuncture works, it is sdll
widely practiced in China and increasingly
in the West, mainly as aform of anes¬
thesia.
ADAM, first man and father of the human
race, according to the Old Testament
B o o k o f G e n e s i s . T h i s t e l l s h o w G o d
made Adam (Hebrew for "man") from
adamah (Hebrew for "dust") and Adam’s
wife Eve from cme of his ribs. The tale of
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melries(\9Si).
ADAMS, John Quincy (1767-1848),
sixth president of the US (1825-29) aî
sole example of ason following his father
(John Adams) to the presidency. How¬
ever, his main achievement, promoting na¬
tional expansion, came while he was
secretary of state.

Train^ in law and educated in interna¬
tional affairs by his father, he held
diplomatic posts abroad under George
Washington. John Adams and James
Monroe, becoming the first American am¬
bassador to Russia (1809-14) and helped
to negotiate the Treaty of Ghent (1814).

As Monroe’s secretary of state (1817-
25), he helped formulate the monroe
DOCTtUNE, declaring US opposition to
European involvement in the Americas (a
cornerstone of future US foreign policy),
and urged recognition of the emergent
Latin American states. He negotiated the
ADAMSONiS TREATV with Spain (1819) for
the purchase of Rorida and fixed aborder
with Mexico to the Pacific Ocean— pre¬
requisites for national expansion. He also
helped to restrict British influence to Nof
the 49th parallel as far Was the Rockies.

Elected president in 1824, Adams had
been an unpopular compromise choice and
faced ahostile congressional coalition
headed by Andrew Jackson. Congres¬
sional opposition largely blocked Adams’
ambitious schemes for national improve¬
ments including anational bank and
university, new roads and canals, and
protective tariffs. His main presidential
achievement, completion of the Erie
Canal, was offset by the passing of the un¬
popular "Tariff of Abominations" (1828).
Adams lost the 1828 election but went on
(1831-48) to be the only ex-president to
sit in the House of Representatives.
A D A M S , M a u d e ( 1 8 7 2 - 1 9 5 3 ) , U S
actress famous around the cum of die cen¬

tury. She is best remembered for her lead¬
ing roles in plays by James Barrie, Ed¬
mond Rostand and Shakespeare.
ADA^ Samuel (1722-1803),
American revolutionary leader and signer
of the DECLARATION OF INDFJtNDENCE. HiS
forceful oratory and inflammatory writ¬
ings increased colonial discontent with
British rule. Adams opposed the Sugar
and Stamp acts, helped organize the BOS¬
TON TEA PARTY, pioneeTcd the Committees
of Correspondence and urged inde¬
pendence at the First Continenta] Con¬
gress (1774). He served as governor of
Mass.(1794-97).
ADAMS, Samuel Ht^kins (187!-1958),

(1797-1801).
Bora at Braintree (now Quincy), Mass.,

he gained political prominence as one of
the chief protesters against the Stamp Act
(1765). At the First Continental Congress
called to protest against the Intolerable
Acts of 1774 he helped draft adeclaration
of rights and apetition to the king. By
Chen amajor figure in colonial politics, at
the second Continental Congress he urged
Che creation of aContinental Army headed
by Washington, and later helped draft the
csCLAXATiON OF INDEPENDENCE. In and aftcT
the REVOLUTIONARY WAR he Served abroad
a s a d i p l o m a t ( 1 7 7 7 - 8 8 ) , g a i n i n g
American support from France and Hol¬
land and helping to negotiate apeace
treaty with Britain, to which he b^ame
the first American minister (1785-88).

Adams then began an active political
career at home. As runner-up to Wash¬
ington in the first two presidential elec¬
tions be automatically became the nation's
first vice-president (1789-96). When
Washington retired, Adams was elected
president in 1796, heading the new
ffiDERAUST PARTY favoring stcong centra]
g o v e r n m e n t i n o p p o s i t i o n t o t h e
Republicans (later renamed Democrats)
under Thomas Jefferson, who defeated his
bid for re-election in 1800.

Adams soon faced major problems. His
modwate federalism antagonized extreme
Federalists including Alexander Hamilton,
who intrigued against him, especially
when Adams refused to fight France over
French seizures of American shipping in
the Anglo-French conflict following the
French Revolution. Instead Adams sought
peace with France, and (after tlie fiasco of
t h e X Y Z A f f a i r ) s e c u r e d a F r a n c o - U S
treaty (1800) but alienated Federalist sup¬
porters by not consulting Congress. He
had already angered the pro-French
Republicans by aseemingly autocratic
distrust of popular democracy, and his
(reluctant) involvement in the alien and
SHjmoN ACTS (1798) curbing criticism of
Congress’s military preparations against
F r a n c e .

Unpopularity lost Adams the election of
1800. but his policy of non-involvement
had saved the country from what could
have been acostly war. Adams was the
first president to live in the White House
in Washington.
ADAMS, John (Coolidge) (1947- ). US
composer and conductor whose works in¬
clude the string septet Shaker Loops
(1978), the opera Nixon in China (1987)
and *e orchestral work Fearful Sym-
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long, it has athick body, triangular head, a
characteristic V-shaped mark on its hc£ui,
and often, zig-zag markings along the
back. Ashy animal, it feeds on small
mammals and lizards.
A D D I C T I O N . S e e d r u g a d d i c t i o n .
A D D I N G M A C H I N E . S e e c a l c u l a t i n o
M A C H I N E

ADDIS ABABA, cafntal of Ethiopia
(since 1889) and of Shoa province, stands
on an 8,(X)0ft central plateau. It has the
former imperial palace and government
buildings; new hospitals, theaters and fac¬
tories have been built since the 1950s. Hie

city is the headquarters of the Organiza¬
tion of African Unity. Pop 1,579,500.
ADDISON, Joseph (1672-1719), English
man of letters and public servant, whose
witty, elegant style had alasting effect on
English prose. He wrote plays, poems, and
above all, essays dealing with the litera¬
ture. life and manners of the day in The
Tatter and The Spectator (which he
founded with Sir Richard ?ieele). He was
secretary of state 1717-18.
A D D I S O N ’ S D I S E A S E , f a i l u r e o f
steroid production by the adrenal gland
cor tex , fi rs t descr ibed by Eng l ish
physician Diomas Addison (1793-1860).
Its features iiKlude brownish skin pigmen¬
tation, loss of appetite, nausea and vomit¬
ing, weakness and malaise and faintness
on standing. The stress associated with an
infection or an operation can lead to sud¬
den collapse. Autoimmune disease, tuber¬
culosis and dissemirtaced cancer may
damage the adrenals, and long-term
steroid therapy may suppress normal
production. Treatment is normally by
steroid replacement.
ADE, George (1866-1944), American
newspaper humorist and playwright
whose Fables in Slang (1899) used collo¬
quialisms and down-to-earth characters to
poke fun at society.
ADEN, seaport of the Republic of Yemen
on the Gul f o f Aden. Under Br i t ish ru le
(1839-1967) it became acoaling station
for ships sailing between Europe and India
via the Suez Canal. Although the city's
importance as aport has decUned, it is the
country's industrial center, with an oil
refinery. Pop 284,750.
ADENAUER, Konrad (1876-1967), first
chancellor of West Germany (1949-63),
who headed its spectacular postwar
economic and financial recovery. A
politician since before WWI, he was twice
imprisoned by the Nazis. He became
leader of the Christ ian Democratic Union
party in 1947, and as chancellor made

US writer who attacked dishonesty in
medicine, business, and government. He is
b e s t k n o w n f o r T h e G r e a t A m e r i c a n
Fraud (1906), The Clarion (1914) and
Kevehy {\926).
ADAMS, Sherman (1899-1986). Repub¬
lican congressional representative (1945-
47). governor of New Hampshire (1949-
53). White House Chief of Staff (1953-
58). He resigned after political leaders
condemned him for accepting gifts from
Bernard Goldfine, who was under govern¬
ment investigation.
ADAMS^NIS TREATY, also called the
Transcont inental Tie^. US-Spanish
agreement (1819) defining the western
boundary of the US, negotiated by J. Q.
Adams and the Spanish minister Onis.
Spain ceded Florida to the US in return for
the abandonment of US claims to Texas.
ADAPTATION, the process of modifica¬
tion of the form or functions of apan of
an organism, to fit it for its environment
and so to achieve efficiency in life and
reproduction. Adaptation of individual or¬
ganisms is called acclimatization and is
temper^ since it involves acquired char¬
acteristics; the permanent adaptation of
species arises from transmitt̂  genetic
variations preserved by natural selec-
! n O N .

Successful and versatile adaptation in an
organism usually leads to widespread dis¬
tribution and long-term survival. Ex¬
amples include the development of lungs
in amphibians and of wings in birds and
insects. The term is sometimes al.so used
for the modified forms of the organism.
ADAPTIVE RADIATION, asequence
of evolution in which an unspecialized
group of organisms gives rise to various
differentiated types adapted to specific
modes of life. Early placental mammals,
for example, gave rise to modem burrow¬
ing, climbing, flying, running and swim¬
ming forms.
ADDAMS, Jane (1860-1935), American
social reformer who pioneered the settle¬
men t house movemen t i n t he US. W i th
Ellen Gates Starr she founded Chicago’s
Hull House (1889) which provided social
and cultural activities for poor European
immigrants. She was its resident head
until her death. An ardent pacifist, she be¬
came first president of the Women's Inter¬
national League for Peace and Freedom,
and was co-winner, with Nicholas Murray
Butler, of the 1931 Nobel Peace Prize.
ADDER, avariety of venomous serpents,
as the common viper, found in America
and over Europe. Crowing to about 2ft
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psychiatrist who broke away from Freud
to found his own psychoanalytic school,
"individual psychology," which saw ag¬
gression as the basic drive. Adler em¬
phasized the importance of feelings of in¬
feriority in individual maladjustments to
society.
A D L E R , C y r u s ( 1 8 6 3 - 1 9 4 0 ) , U S
e d u c a t o r a n d S e m i t i c s s c h o l a r w h o
founded the Amer ican Jew ish H is to r i ca l

Society and wrote and edited several
books on Jewish history and comparative
l e b ^ o n . H e w a s a f o u n d e r o f t h e
American Jewish Committee (1906) and
(Hesident of EJropsie College (1908-40)
and of the Jewish Ideological Seminary
(1924-40) in New YorirCity.
ADLER, Dankmar (1840-1900), Get-
man-bom US architect and engiiteer,
whose partneiship with Louis Sullivan
from 1881 helped to create the famous
Chicago School of Architecture. His first
important work was the Chicago Central
Music Hall (1879).
ADLER, Felix (1852-1933), German-
b o m A m e r i c a n e d u c a t c n - a n d s o c i a l
reformer, founder of the Eth ica l CulQne
movement. He held professorships in
Semiitc literature and in social and politi¬
cal ethics, and championed educational,
housing and child-labor reforms.
A D M I R A LT Y K L A N D S , g r o u p o f
^ u t 4 0 v o l c a n i c a n d c o r a l - r e e f M e ¬
lanesian islands in the South Pacific, some
200 mi northwest of New Gidoea, in the
Bismarck Archipelago. On Manus, the
principal island, is die administrative cen-
t» of the group, Lorengau. The islands
were discovered in 1616 by the Dutchman
Willem Schouten. but appreciable co¬
lonization did not occur until the late 19th
century under the Germans. Following
WWI, by League of Nations mandate they
were given to Australia for regulation.
ADOLESCENCE, in humans, the transi¬
tional period between childhood and
adultho^. The tom has no precise
biological meaning, but adolescence is
geneî ly considered to start with the
onset of puber^ and to end at the age of
about 20. In primitive societies the period
is marked by rites of passage such as
chose at puberty and at marriage. These
rites are less specifically defined in more
so]rtiisiicated cultures. Adolescence is
both abiological and social conc^.

In induscrialized societies, where the
economic dependence of youth is pro¬
longed, it lasts longer and is gene l̂y
characterized by behavioral patterns and
stresses unknown or rare elsewhere.

West Germany an integral part of W
Europe, taking it into NATO and the
European Common Market.
ADENOIDS, lymphoid tissue (see lymph)
draining the nose, situated at the back of
the throat They are nonnally largest in the
first five years and by adult life have un¬
dergone atrophy. Excessive size resulting
from repeated nasal infection may lead to
mouthbreaching, middle-ear diseases,
sinusitis and chest infection. If these are

prominent or persistent complications,
surgical removal of the adenoid may be
ne^ed.
ADHESION, the force of attraction be¬
tween contacting surfaces of unlike sub¬
stances, such as glue and wood or water
and glass. Adhesion is due to inter-
molecular forces of the same kind as those

causing cdiesion. Thus the fmce depends
on the nature of the materials, temperature
and the pressure between the surfaces. A
liquid in contaa with asolid surfrtce will
"wet" it if the adhesive force is grater
than the cdiesive force within the liquid.
ADHESIV^ substances that bond sur¬
faces to each other by mechanical ad¬
hesion (the adhesive filling the pores of
the substrate) and in some cases by chemi¬
cal reaction. Thermoplastic adhesives (in¬
cluding most animal and vegetable glue.s)
set on cooling tw evaporation of the sol-
vem. Thermosetting adhesives (including
the epoxy resins) set tm heating or when
mixed with acatalyst. There are now
many strong long-lasting adhesives de¬
signed for use in such varied fields as
electronics, medicine, house-building and
bookbinding, and fcr bonding pieties,
wood and rubber.
ADIPf^ TISSUE, specialized fai-con-
taining connective tissue, mainly lying
under the skin and whhin the airmen,
whose functions include fat sto^e, ener¬
gy release and insulation. bi individuals its
distribution varies with age, sex and obe-

ADIRONDACK MOUNTAINS, range
in NE N.Y., in Hamilton, Essex, Franklin
and Clinton counties, source of the Hud¬
son R. Although often taken as part of the
Appalachians, they are in fact structurally
related to the Laurentian (Canadian)
Shield. Mt. Marcy (5.344ft) is the highest
peak. Many scenic lakes and millions of
acres of woodland (largely included in the
Adirondack Forest Preserve) make the
region atourist and sportsman's paradise.
Importsuit resources include lumber, iron
ore and graphite.
ADLER, Alfred (1870-1937), Austrian

s n y.
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ADONIS, mythological person, son of
Cinyras and Myrrha and beloved by
Venus. While hunting, he was killed by a
wild boar and was transformed by Venus
into the anemone. The gods of the under¬
world aUowed him to spend six months of
every year on earth with Venus.
ADRENAL GLANDS, or suprarenal
glands, two endocrine glands, one above
each kidney. The inner portion (medulla)
produces the hormones adren îne and
noradrenaline and is pan of the autonomic
nervous system. The outer pt)riion (cor¬
tex), which is regulated by ACTH,
produces anumber of steroid hormones
which control sexual development and
function, glucose metabolism and electro¬
lyte balance. Adrenal cortex damage
causes Addison's disease.
ADRENALINE, or epinephrine, ahor¬
mone secreted by the adrenal glands,
together with smaller quantities of
noradrenaline. The nerve endings of the
sympathetic nervous system also secrete
both hormones, noradrenaline in greater
quantities. They are similar chemically
and in their pharmacological effects.
These constitute the "fight or flight"
response to stress situations; blood pres¬
sure is raised, smaller blood-vessels are
constricted, heart rate is increased, meta¬
bolism is accelerated, and levels of blood
glucose and fatty acids are raised.
Adrena l ine is used as ahean s t imu lan t ,
and to treat serious acute allergies.
ADRIAN, name of six popes. Adrian I
(d.795) was pope 772-̂ 5. He enlisted
Charlemagne’s help in crushing the Lom¬
bards and enlarging papal territories, con¬
demned adoptionism and, through his
legates at the second Council of Nicaea
(787), joined in the condemnation of
Iconoclasra. Adrian IV (cliOO-U59),
bom Nicholas Breakspear, was the only
English pope (1154-59). He died while
preparing to lead acoalition of Italian
forces against the Holy Roman Emperor
Frederick 1.

Adrian VI (1459-1523) was the only
Dutch pope. After his eleaion in 1522
he attempted to correct abuses within the
Church, but during his 20-month reign
failed to check the advance of the Refor¬
mat ion .
ADRIAN, Edgar Douglas, 1st Baron
Adrian of Cambridge 01189-1977).
English physiologist who shared the 1932
Nobel Prize for Physiology or Medicine
wi th Char les Sherr ington for work
elucidating the functioning of the neurons
of the nervous system.

ADRIATIC SEA, arm of the Mediter¬
ranean, between Italy and Croatia (former¬
ly Yugoslavia) and Albania. Along the
Italian coast, which is straight and flat
with shallow lagoons and marshes in the
N, the chief ports include Venice. Ancona
and Brindisi . At the head of the Adriat ic
on the Italian-Croaiian border lies the port
o f T r i e s t e . T h e i n d e n t e d S l o v a n i a n -
Croatian coast is lined by the steep lime¬
stone cliffs and numerous islands of Dal¬

matia. Among the major ports are Rijeka,
Split and Dubrovnik. On the marshy Al¬
banian coast the main port is Durres. The
Adr ia t i c coas t ex tends fo r abou t 500mi
with an average width of llOmi. llie
Straits of Otranto link it to the Ionian Sea
to the S.
A D S O R P T I O N , t h e a d h e s i o n o f
molecules to asurface, to be distinguished
from absorption. It is the process of taking
up of agas or liquid by the surface of a
solid involving molecular attraction at the
surface.
ADULT EDUCATION, learning under¬
taken by adults. It was at first an attempt
to give people oppormnities missed in
youth. While this remains amajor aim,
adult education is now seen more as part
of acontinuing progress. With improve¬ments in formal ̂ ucation. the demand for
adult education has increased. In America
it started with the Lyceum movement, early
in the 19th century. After the avn. war
important advances were made by the
CHAUTAUQUA MOVEMENT and in various
federal agricultural education acts. During
the Depression the Works Projects Ad¬
ministration provided education programs
f o r 2 , 0 0 0 , 0 0 0 a d u l t s , a n d a f t e r W W I l
came the G.l. Bill of Rights. In the 1960s
federal funds provided for basic literacy
programs under the Economic Oppor¬
tunity Act.
ADVENT (from Latin advensus, coming
or arrival), in the church year, the season
before Christmas. It includes four Sundays
starting from the Sunday nearest St.
Andrew’s Day (Nov. 30), and nnarks the
beginning of the church year. Advent has
been observed since die 6th century as a
season of meditative preparation for
Chr is tmas and Chr is t 's b i r th and second

coming.
ADVENTISTS, Christian sects, mainly in
the US, who believe in the imminent ad¬
vent (SECOND COMING) of Christ. Adven¬
tism grew from the teachings of William
Mille who announced the end of the world
would come in 1843. After the fai lure of
MiUer's predictions new Adventist chur-
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evidenced by archaeological discoveries
in the tombs; gold cups superbly wrought,
small sculptures, and delicate frescoes.
During the 13th century BC there probab¬
ly was awar with Troy, leading to a
general decline of the civilizations as a
w h o l e .
AEGEAN SEA, atm of the medtter-
RANEAN SEA between mainland Greece and
Turkey. It is about 400mi long and 200mi
wide and has numerous islands: among
them the Nand SSporades (including the
Elodecanese) and Cycla^ groups;
Euboea, Lesbos and Samothrace. Many of
the islands are the p$aks of submerged
mountains. Almost all are Greek. Islanders
live by farming, fishing and tourism. The
Aegean civilization was the first in
Europe, and the area became the heart of
the classical Greek world.
AEHRENTHAL, Count Alw Lexa von
(1854—1912), Austro-Hungarian foreign
minister (1906-12) who formally annex̂
BOSNIA AND HERZEGOVINA In 1908. This in¬
flamed Slav opinion, eventually leading to
W W I .

AENEAS, in Greek and Roman myth, a
Trojan hero, son of Aphrodite and
Anchises. He escaped from the fall of
Troy to Cartilage, where he lived with
Dido. At the gods’ command be deserted
her and went to Italy, where be founded
Lavinium, legendary parent city of Rome.
Vergil’s Aeneid tells Aeneas’ story to
glorify the Emperor Augustus, reputedly
his descendant.
AEOLIANS, an ancient Greek pec^le.
They lived in east-central Greece until
c.l ISO BC, when invading Dorians forced
many from their land. They moved to
what is now Turkey and the nearby is¬
lands of Lesbos and Tenedos.
AEROBICS, strenuous combination of
dance, stretch exercises, and running that
became ahealth and fitness fashion in the
1980s.
A E R O D Y N A M I C S , t h e b r a n c h o f
physics dealing with the flow of air or
other gas arouî  abody in motion relative
to it. Aerodynamic forces depend on the
body’s size, shape and velocity, and on
the density, compressibility, viscosity,
temperature and pressure of the gas. At
low velocities, flow around the body is
s i r eam l i ned o r l am ina r and causes l ow

drag; at higher velocities turbulence oc¬
curs, with fluctuating eddies, and drag is
mu(± peater. "Streamlined" objects, such
as airfoils, are designed to maintain
laminar flow even at relatively high
velocities. Pressure impulses radiate at the

ches arose. The largest is the Seventh-day
Adventists, formally organized in 1863.
Its members observe Saturday as the Sab¬
bath and suppcHt an extensive missionary
p r o g r a m .
ADVERTISING, paid publicity designed
to persuade people to buy aproduct or ser¬
vice or to adopt aviewpoint. Advertising
started with storekeepers' signs, but
modem advertisers include manufacturers,
as well as political candidates and govern¬
ments using media ranging from biU-
boards to magazines, newspapers, radio
and television.
AEGEAN CIVILIZATION, acollective
term for the bronze age civilizations sur¬

rounding the AEGEAN SEA. usually extended
to include the preceding stone age cul¬
tures there. Early archaeological work in
the area was performed in the 1870-80s
by Heinrich Schliemann. whose successes
included the location of Troy, and early in
this century by Sir Arthur Evans. The
Bronze Age culUires of the Aegean have
been ident ified as fo l lows; HeUadk, the
cultures of the Greek mainland, including
s u b d i v i s i o n s s u c h a s M a c e d o n i a n ;
Cycladic, the cultures not only of the
Cyclades but of all the Aegean Islands ex¬
cept Crete, and Minnan. the cultures of
Crete, so named by Evans for Minos, in
legend the most powerful of Cretan kings.
T h e L a c e H e l l a d i c c u l t u r e s a r e o f t e n

termed Mycenaean.
Around 30(K) BC the region was in¬

vaded by Chalcolithic (i.e. bronze- and
stone-using) peoples, displacing the pre¬
vious Neolithic inhabitants. TTiis popula¬
tion appears to have remained static until
around 2000 BC when the Greek tribes ar¬
rived cm the mainlaiid. overpowering and
submerging the previous cultures. Around
the same time Crete established apower¬
ful seafaring empire, and throughout the
area there were rapid and substantial ad¬
vances in the arts, technology and social
organization. Around 1550 BC it would
appear that the Mycenaeans occupied
Crete, and certainly by this time the
GreeiU were established as the dominant
culture in the area. The Cretan civilization
seems to have been eclipsed about 1400
BC. During the 17th century BC there
emerged on the mainland awealthy and
powerful aristocracy, whose riches have
been discovered in many of their tombs. It
would appear that for several hundred
years there was aperiod of stability, since
f o r t i fi c a t i o n s w e r e n o t a d d e d t o t h e
aristocrats’ palaces until the 13ch century
BC. The artistry of this era is exquisite, as
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have discussed art and beauty since Plato
a n d A r i s t o t l e . M o d e m a e s t h e t i c s , h o w ¬
ever, recognizes that not all art is neces¬
sarily beautiful in the classic sense.
Philosophers have diffoed as to whether
there are objective formal criteria of artis¬
tic value, or whether these criteria are en¬
tirely subjective. Kant tried to reconcile
the two approaches by arguing that sub¬
jective aesthetic judgments involve
universal attributes of imagination and un¬
derstanding. Particularly influential in
modem times have been Croce, who saw
a e s t h e t i c s a s a m a t t e r o f i n t u i t i v e
knowledge, and Santayana, who argued
that beauty lay in the pleasure experienced
by the observer.
AFF IDAVIT, avo lun ta r y s t a temen t
reduced to writing and sworn to or af¬
firmed before an officer legally em¬
powered to administer it. Affidavits are
not testimony in courts of law, because the
makers cannot be crossexamined; but a
person who makes afalse affidavit may be
punished for peijury.
AFFIRMATIVE ACTION, any program
or policy designed to increase the numbers
of minority group membCTs or of women
in jobs or schools from which they were
previously wholly or partly excluded. Af¬
firmat ive ac t ion flour ished in the 1960s
under the leadership of Presidents Johnson
and Kennedy, but under subsequent
Republican administrations the program
waned rapidly. Affirmative action was
dealt asharp blow in 1978, when the
Supreme Court, in the bakke case, ruled
against the use of strict racial quotas in af¬
firmative action programs.
AFGHANISTAN, repubUc in Centra]
Asia. It is amountainous and rugged
country, bisected by the mountains of the
Hindu Kush, which form amajor water¬
shed. Tlie main rivers are the Amu Darya
(Oxus), Hari Rud, Kabul, Farah Rud and
Helmand. Temperatures can range from
0*F in winter to 113*F in summer.
Economy and People. The economy is
mainly pastoral and a^cultural, and the
chief exports are agricultural products.
Though industrialization may be faci¬
litated by further exploitation of natural
gas deposits, the emphasis is sdll on craft
indus^. Manufactured goods, including
machinery and petroleum products, are
imported. There are no railways and few
good roads. Strategically placed between
the Commonwealth of Independent States
(formerly USSR). China. Kashmir. Pakis¬
tan and Iran Af̂ anistan has received sub¬
stantial development aid from the US and

speed of sound ahead of the moving
body-at supersonic velocities these impul¬
ses pile up. producing ashock wave: the
"sonic boom" (see dopplek effect). In
airplane design ̂1 of these factors must be
considered. In normal cruising flight alt
the forces acting on an airplane must
balance. The lift provided by the wings
must equal the aircraft’s weight—the for¬
ward ihnist of the engine must balance the
forces of drag. Lift occurs because the
wing’s upper surface is more convex, and
therefore longer, than the lower surface.
Air must therefore travel faster past the
upper surface than past the lower, which
leads to reduced pressure above the wii^.
(See also windtunnel)
AERONAUTICS, the science of travel
through the Earth’s atmosphere, including
aerodynamics, aircraft structures, jet and
rocket {nDputsion, and aerial navigation.
Aeronaut ics i s d is t ingu ished f rom
astronautics, which is the science of travel
through space.
AEROSOL, asuspension of small liquid
or solid particles (0.1-100 micrometer
diameter) in agas. Examples include
smoke (solid particles in air), fog and
clouds. Aerosol particles can remain in
suspension for hours, or even indefinitely.
Commercial aerosol sprays are widely
u s e d f o r i n s e c t i c i d e s , a i r f r e s h e n e r s ,
paints, cosmetics, etc.
AESCHYLUS (C525-456 BC). cadiest of
the three great dramatists of ancient
Greece, regarded as *e "father of
tragedy." Only 7of at least 80 plays sur¬
vive, including The Persians, Prometheus
Bound and the Oresteia. TTie latter is a
trilogy based on the murder of Agamem¬
non by his wife Clytemnestra, and the
subsequent revenge by their son Orestes.
Aeschylus elaborated Greek dramatic
form by adding asecond actor and ex¬
ploiting the dramatic possibilities of
dialogue. His tragedies develop abelief
that worldly success may lead to pride, in¬
curring the punishment of providence. His
style is marked by aunique grandeur and
richness.
AESOP, traditional Greek author of
animal fables, said to have been aslave on
6th-century BC Samos. He may be a
whol ly legendary figure. Rooted in
folklore, Aesop’s fables acquired literary
addi t ions and influenced wr i ters such as
La Fontaine.
AESTHETICS, the smdy of the nature of
art and beauty. The terra, from the Greek
aisthesis ("sense perception"), was coined
in the 18th century, though philosophers
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and US- and Pakistant-supported Afghan
guerrillas, or mujahidin, on the other. Tlie
former controlled the cities and highways,
the latter the countryside. In 1988 Soviet
troops began to withdraw fr<xn Afghanis¬
tan, leaving govranment forces eicposed to
increased attacks by the mujahidin. In
1 9 9 2 t h e c o m b i n e d f o r c e s o f t h e

mujahidin overdirew the government and
established anew government in Kabul.
Pactional fighting among the victorious
guerillas made elective govmuitent im¬
possible, and the country fragmented into
tribal regions. Nevertheless, hundreds of
thousands of Afghan refugees began to
return to their homes from Pakistan.
AFRICA, the world’s second-largest con¬
tinent 11,677,239sq mi in area, including
ofrshore islands, or about 10% of the
world's land area: aland of tropica!
forests, grasslands and deserts, famous for
big game. It was perhaps man’s first
home, and was the c rad le o f the b lack
peoples. Since the 1950s the new nations
of Africa have seen great social and politi¬
cal change and have formed anew force
in world politics while struggling to
develop their often rich resources.
Land. Africa is avast landmass straddling
the equator and extending almost S.OOOmi
from Nto Sand 4,600mi from Eto W.
Only at the Suez isthmus does it touch
another landmass (Asia). Except the
Atlas Mts, which are stniaurally related to
the mountains of Europe, most of Africa is
an ancient plateau that lus been tilted and
warped to form anumber of basins (e.g.
Congo Basin) in the Nand Wand high¬
lands in the Sand £. Africa's highest
peak. Ml Kilimanjaro (19,340ft) is in Tan¬
zania and the lowest point (436ft below
sea level) is in Egypt. EAfrica’s Great
Rift Valley contains the world’s second
largest area of lakes. The Nile, Niger,
Congo and Zambezi are major rivers.
Coasts are smooth, lacking natural har¬
bors.

Climate and vegetation. Wequatorial
Africa is generally hot and rainy and sup¬
ports dense rainforests, the home of goril¬
las, chimpanzees, monkeys and okapis. N,
Sand Eof these forests are tropical areas
with alternating dry and rainy seasons.

Their savanna grasslands are roamed
by lions, giraffes, antelopes and zebras.
N o f t h e n o r t h e r n s a v a n n a s a n d S W o f
the southern savannas lie ^eat deserts
including the Sahara and Kalahari. Ex¬
treme Nand SAfr ica have Medi terranean-
type climates with mild wet winters and
warm dry summers. Tough-leaved olives,

Official name: Republic of Afghanistan
Capital: Kabul
Area:251,825sq mi
Population: 16,450,000
Growth ra te : 5 .2%
Languages: Pushtu; Dari Persian
Religion: Muslim (Sunni)
MotKtary iinit(s): 1afghani =100 puls

USSR. The main cities are Kabul (the
capital), Kandahar, Jalalabad and Herat.
Most Afghans live atraditional, rural life;
about 2.5 million are nomadic. 'Though
elementary education is conqxilsory, 90%
of the people are illiterate.
History. Conquered by Alexander the
Great in 330 BC, Af̂ anistan retained
elements of Greek culture as the kingdom
of Bactria (c250-150 BC). After abrief
period of Buddhist culture, the country fell
to the Arabs in the 7th century AD, and
Is lam became the dominant cu ln i re. Af¬
ghanistan was subsequently overwhelmed
by Genghis Khan and Tamerlane, and
from his base in Kabul, Babur (1483-
1530) established the mogul empire in
India.
Afghanistan became aunited state in 1747
under Ahmed Shan, founder of the Durani
dynasty. During the 19th century Britain
and Russia contested influence over the
country, but later AmanuUab (ruled 1919-
29) succeeded in wresting control of
foreign policy from the British. He began
modemizmg Afghanistan, and proclaimed
amonarchy in 1926.

The last king, Mohammed Zahir Shah,
ru led f rom 1933 to 1973, when he was
overthrown in acoup led by Lt. Gen. Sar-
dar Mohammed Daud Khan. The latter be¬
came president and prime minister of the
new republic. Daud was overthrown in
1978 apro-Russian government in¬
stalled, precipiuting guerrilla warfare by
right-wing groups. In Dec. 1979 the
Soviet Union invaded Afghanistan to sup¬
port the Marxist regime. Eight years of
warfare fol lowed between Soviet and Af¬
ghan government troops on the one hand
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states developed Sof Che Sahara in the S-
1 5 t h c e n t u r i e s , h u t s o u t h e r n A f r i c a
remained unknown to Europe until the
1400$ when Portugal explored and
colonized its coasts. European trading
posts and colonies were subsequently es-
t^lished along the coast, and in the 19th
century European explorers probed inte¬
rior Africa. By 1900 almost all Africa lay
divided among colonial European powers
(Great Britain. France, Belgium, Portugal,
Spain. Italy, and Germany). By the 1960s
most former colonies had become inde¬
pendent. Portugal withdrew from its
colonies in die mid-1970s, and Rhodesia
gained independence as Zimb^we under
black majority rule in 1980. Namibia be¬
came iodqiendent in 1990. In the begin¬
ning of the 1990s blacks and whites
started to negotiate the end of white
dominance in South Africa.
AFRICAN AMERICANS, the nation’s
largest minority, descendants of Africans
brought to North America as slaves from
the 16th to the 19th centuries, as well as
more recent immigrants from Africa and
the West Indies. TTie 1990 census counted

29,986,()00 black̂  who constituted 12.1%
of the US population.

During 1980s, the African American
population grew 13%, more than twice the
rate of the white population. Some 15% of
this increase was due to immigration:
during 1981-90. 1 4 4 , 0 0 0 p e r s o n s
emigrated to the US from Africa and
414.000 from the West Indies.
History. During the nearly 400 years of
the slave trade, some 10-15 million slaves
were brought to the Americas. The slaves
were first brought over by the Spanish and
Portuguese and then by the American
Colon is ts .

The slave trade reached its height in the
18th century. After the REvoLunoNARY
WAR, it seemed for atime that slavery was
dying out, with at least six states passing
antislavery laws. Although Congress
prohibited the further importation of
slaves (1808). the slave trade continued to
flourish ille Îy, and by I860 about half
the populatiott of the South were slaves.
When the civi l war broke out there were
nearly 4million slaves in the US. plus
about half amillion freed slaves.

In the first half of the 20th century,
some 5mi l l i on b lacks le f t the South fo r
t h e o v e r c r o w d e d c i t i e s o f t h e N o r t h .
There they could begin to have some
political effect, and some individual
blacks were able to distinguish themselves
professionally. However, it was not until

c o r k o a k s , e t c . s u r v i v e t h e s u m m e r
drought, ̂ animals include porcupines
in the Nand the Cape, buffalo in the S.
Grasslands cover Africa's high mountain
s lopes scoured by b i r t l s o f p rey.
Crocodiles and hippopotamuses live in
lakes and rivers, where water birds include
storks and flamingoes.
People. Some 70% of Africa's 639 mil¬
l ion pTOple are black, but whites
predominate Nof the Sahara and include
Berbers and Arabs. Whites and blacks in¬

termingle in Ethiopia and the Sahara. Sof
the Sahara live various black groups,
Congo Forest pygmies, and (in the SW)
the dwindling Hottentots aiKf Bushmen.
The Sand SE also have large populations
of European (mainly of Dutch and British)
and Asian origins. Africa has around 50
major lan^ages (each spoken by more
than 1million) Mid well over 1,000 lesser
languages, excluding those established by
Europeans. Islam. Christianity and ani¬
mism are major religious forces. The
population is f̂ ment̂  by more than 50
national and numerous regional divisions.
It is also changing rapidly as urbanization
and modem ways disrupt traditional tribal

Eronomy. Outside the economically
develops Sand parts of the N. most
African nations are part of the technologi¬
cally developing Third World. Their
agriculture mainly involves subsistence
raising of millet, sorghum, maize (com),
cassava, etc., or nomine cattle herding,
and there are commercial tea, coffee,
cocoa and citrus plantations geared to
world markets. Africa provides one-lwen-
t ie ih o f the wor ld ’s minera ls . These in¬

clude gold and diamonds from South
Africa, chrome and copper from Zim¬
babwe, uranium and copper from Zaire,
oil from Nigeria. Libya and Algeria. Ex¬
cept in South Africa and the Mediter¬
ranean slates, industrialization 1^ mainly
tluough insufTicient capital, skilled labor
and home markets, lack of acomprehen¬
s ive ra i l o r su r faced road ne twork and
other transportation problems. The con¬
tinent mainly exports tn^ical crops and
minerals, importing machinery and manu¬
factured goô .
History. Fossil finds suggest that early
man may have evolved in EAfrica. By
3000 BC Egypt had one of the world’s
first civilizations and from the 9th cent^
BC Phoenicians founded coastal colonies,

later seized by Rome. In the 7th century
A D A r a b s o v e r r a n N A f r i c a a n d e s t a b ¬

lished trading contacts in the B. Powerful

Ufe.
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Swahili is alingua franca.
A F R I C A N M E T H O D I S T E P I S C O P A L
CHURCH, black Protestant denomination
akin to but separate from white Methodist
denominations. Founded in Philadelphia
(1816) by the Rev. Richard Allen, it is the
largest black Methodist body, with about
6,{̂  churches and 2,000,(KX) members.
A F R I C A N M E T H O D I S T E P I S C O P A L
ZION CHURCH (The
Church), independent Methodist de-
nomination founded in New York City by
blacks disaffected by white prejudices.
They built achurch in 1800 and formed
t h e d e n o m i n a t i o n i n 1 8 2 1 . I t h a s o v e r
1,000,000 members.

A F R I C A N N A T I O N A L C O N G R E S S
(ANC), organization opposing apartheid
in South Ali ica. Founded in 1912, it was
outlawed in 1960 in the aftermath of the
SHARPEtTLLE massacTc and was thereafter

based in Zambia and Angola. It embraces
moderates and radicals, including Marx¬
ists, and pursues both political and ter-
roiist tactics. Legalized again in 1990, the
ANC was one of the several black groups
that negotiated with the government for an
end to apartheid and anew constitution.
Vio lence be tween fo l l owers o f t he ANC
and the Zulu organization Inkatha daailed
these negotiations in 1992.

In 1990 Nelson Mandela was released
after 27 years of imprisonment; in 1991 he
was elected president of the ANC. In 1992
the ANC became the principal partner for
the Soutii African Government for setting
up atransitional government.
AFRICAN VIOLET, any of the genus
Saintpaulia of hairy perennial herbs with
velvety heait-shap^ leaves and purple,
pink or white violetlike flowers. The
African viola is native to tropical E
Africa, but the species S. ionaniha is
widely cultivated as ahouse plant. In¬
doors, they should be placed in asunny
east or south window in winter, but moved
to avoid direct sunlight in the summer.
They grow well between 60’F and 80’F
and should be regularly watered to keep
the soil evenly moist. Propagation is by
seeds, leaf cuttings and dividing the
plants. Family: Gesneriaceae.
AFRIKAANS, an official language of
South Afi ica . I t evo lved f rom the South
Holland form of Dutch spoken by 17th-
century BOER settlers, but incorporated
Bantu, Hottentot, Malayo-Portuguese and
English words.
AFROCENTRISM, educational philo¬
sophy that aims to enhance the self-esteem
of black children by emphasizing their

the historic Supreme Court decision of
May 17, 1954, ordering the integration of
all schools, that the position of the Negro
in American society began to change fun¬
damentally. Under the leadership of Mar¬
tin Luther King, the civil rights movement
spread all over the South, leading even¬
tually to the Voting Rights Act of 1960,
and the Civil Rights Acts of 1964 and
1968.

In die 1970s American blacks asserted
their own social and cultural identity. An
indication of this was the rejection of the
old term "Negro" in favor of "black" or
"African American." In the 1980s and
1990s, affirmative action continued dis¬
proportionately to benefit middle-class
African Americans, while the black urban
poor suffered the demoralizing conse¬
quences of unstable families, irre^lar
employment, welfare dependency, crime,
and drugs. The disparities between the
white and black populations in the 1990s
reflected not only political, economic, and
demographic trends but the pereisterKe of
widespread racial discrimination; nearly
two-thirds of black babies were bom out
of wedlock compared to less than athird
of white babies. Only half of black
femilies were headed by married couples
compared to more than four-fifths of
white famil ies. Black chi ldren were three

times mote likely than while children to
live in asingle-parent family. Blacks were
only half as likely as whites to go to col¬
lege, and those who did could expect to
earn one-th i rd less than whi tes wi th the
same education. Unemployment and
poverty rates for blacks were consistently
three times fliose for whites. Life expec¬
tancy averaged six years less for blacks
t h a n f o r w h i t e s , a n d d e a t h r a t e s w e r e
higher. E)espite all these disadvantages.
African Arnericans were increasingly
prominent in many areas of American life.
(See civu. war; civil rights: king, martin
LUTHBi; SLAVERY.)
A F R I C A N L A N G U A G E S . M w e t h a n
1,0(X) languages are spoken in Africa,
many of them as different from one
another as English is from Japanese. Sys¬
tems of classifying these languages vary,
however. In NAfrica is the Hamito-Semi¬
tic, or Afroasiatic, family of languages; in
the Sare the Khoisan languages (which
are click languages); and between them
are at least two other language famiBes:
Nilo-Saharan and Congo-Kordofanian (in¬
cluding the Niger-Congo and Kordofanian
groups). In the latter family is the impor¬
tant subfamily of Bantu languages.

A M E Z i o n
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sheet as il retreated (see ice ages). When
ail the ice had melted, the lake drained
northward, leaving fertile silt.
AGATE, asemipellucid mineral, consist¬
ing of bands or layers of various colors
blended together, the base being chal¬
cedony, and this mixed with jasper,
amethyst, quartz, opal. etc.
AGAVE, agenus of economically impor¬
tant. fleshy rosette plants of the family
Agavaceae. There are about 300 species
growing most ly in ar id regions of
America. Some species, notably A.
americana, are given the name century
plant because they take as long as 50 or 60
years to produce the massive panicles of
flowers. Useful fibers such as sisal are ob¬

tained from the leaves of certain agaves,
and the sap of several species is fermented
to make the popular Mexican drink
pulque. Several small species are grown as
house plants, where they should be placed
in asunny south window, avoid ing
temperatures below 45*F. They should be
watered weekly in the spring and summer,
but in other seasons they should only be
w a t e r e d w h e n t h e s o i l b e c o m e s
Agaves are easily propagated by removing
offsets .
AGE^ James (1909-1955), US writer
r e m a r k a b l e f o r h i s s e n s i t i v e c h a r a c t e r

studies and polished prose style. Let Us
N o w P r a i s e F a m o u s M e n ( 1 9 4 1 )
portrayed the life of the Alabama share¬
cropper. From 1943 to 1948 Agee was
film critic of The Ncaion, after which he
wrote several screenplays, including The
Quiet One (1949) and 17ie African Queen .
(1951). His partly autobiographical novel,
ADeath in the Family (1957), won a
Pulitzer Prize in 1958.
A G E N C Y F O R I N T E R N A T I O N A L
DEVELOPMENT (AID), US govern¬
ment agency formed in 1%2 to administer
foreign economic aid. It administers two
kinds of foreign assistance, normally on a
bilateral basis: development assistance
and economic support funds. Develop¬
ment assistance coocentraies in the areas

of agriculture, rural development, and
nutrition; health, population planning;
education and human resource develop¬
ment; and private enterfMise.

^onotnic support funds are used
nexibly to provide grants or loans in sup¬
port of US economic, political, and
security interests. AID also conducts
humanitarian rel ief act ivi t ies in the wake
of such natural calamities as earthquakes,
famines, floods, and droughts.
AGENT ORANGE, herbicide used by

African cultural roots.
AGAKHAN, spiritual leader of the Is-
maili sect of Shiite Muslims, an heredity
t i t l e . H is m i l l i ons o f f o l l owers a re d i s¬

persed through the Near East, India.
Pakistan and parts of Africa and are de¬
scended from 14tb-<eon^ Hindus con¬
verted by Persian Ismailis. Aga Khan I
(1800-1881), aPersian provincial gover¬
nor who emigrated to India in 1840, was
invested as leader of the sect in 1866. Aga
Kbao n. Ali Shah, held the title hrom
1881 until his death in 1885. Aga Khan
in, Sultan Sir Mohammed Shah (1877-
1957), spent much time in Europe and
took an active part in international affairs.
He represented British India at numerous
conferences and as president of the
All-Indian Muslim League worked for In¬
dian independence. Aga Khan IV. Prince
KM'im(1936-), inherited the title in 1957.
AGAMEMNON, in Greek legend, ason
of Atreus and king of Mycenae who or¬
ganized the expedition against Troy re¬
counted in homer's Iliad. Before setting
sail he was forced to sacrifice his daughter
Iphigenia and was murdered on his return
by lus wife Clytemnestra and her lover,
his cousin Aegisthus. His death was
avenged by his son Orestes and his
daughter Electra. These events are the
subject of Aeschylus' trilogy, the Ores-
teia.
AGAPE, Greek word for "love" that oc¬
curs fluently in the New Testament,
where it signifies both God’s love for men
and Christian love and charity, as distinct
from philia (love between Mends) and
eras (sexual love). In its charitable sense
agape was used to describe ameal held by
early Christians to promote fellowship and
benefit the poor, it was a{Kototype of the
Euchar is t .
AGASSIZ, Jean Louis Rodolpbe (1807-
1873) , Swiss-Amer ican natura l i s t ,
geologist and educator, who first proposed
(1840) that large areas of the northern
continents had been covered by ice sheets
(see ICE AGES) in the geolo^cally recent
past. He is also noted for his studies of
li&hes. Becoming natural history professor
a t H a r v a r d i n 1 8 4 8 . h e f o u n d e d t h e
Museum of Comparative Zoology ihoe in
1859. On his death he was succeeded as
its curator by his son. Alexander Agassiz
(1835-1910).
AGASSIZ, Lake, alarge [^ehisioric lake
which covered parts of N.D., Mirm.,
Man i toba , Ontar io and Saska tchewan in
the pleistocene epoch, named fix' Louis
Agassiz. It was formed by the melting ice
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ihe US in the Vietnam War to defo l ia te
the jungle. Agent Orange was con¬
taminated with dioxin, alethal poison, and
its use had to be abandoned after Viet¬
namese women reported an extraordinary
rise in birth defects. In postwar years,
60,000 veterans complained to the
Veterans Administration chat they had suf¬
fered tasting damage from Agent Orange
poisoning, but they were refused compen¬
sation.
A G E O F R E A S O N . S e e e n u g k i e n m e n t .

AGGLUTININS, antibodies found in
blood plasma which cause the agglutina¬
tion (sticking together) of antigens such as
foreign red bto<^ cells and bacteria. Each
agglutinin acts on aspecific antigen,
removing it from the blood. An agglutinin
is produced in large quantities after im¬
munization with its particular antigen. Ag¬
glutinins which agglutinate red blood cells
are called isohemagglutinins, and the
blood group of an individual is determined
by which of these are present in his blood.
Group Oblood ermtains isohemag-
giutinins anii-A and anti-B; ^up Acon¬
tains anti-B; group Bcontains anti-A, and
group AB contains neither.
AGGRESSION, behavior adopted by
animals, especially vertebrates, in the
defense of their terrioories and in the es¬
t a b l i s h m e n t o f s o c i a l h i e r a r c h i e s . A n
animal’s aggressive behavior is usually
d i r e c t e d t o w a r d s m e m b e r s o f i t s o w n
species, but it is possible diat the behavior
of predators, although not generally
regarded as aggression, may be controlled
by the same mechanism.
Aggressive behavior is commonly ritual¬
ized. the combatants rarely inflicting
serious wounds upon one another. Ritual
filling has become established by the
evolution of alanguage of si^s, such as
the threat posture, by which animals make
known their intentions. Equally as impor¬
tant are submission or appeasement pos¬
tures. which signal that one combatant ac¬
knowledges defeat.

It has been claimed in recent years that
such signs are particularly well developed
in man. and that he is unique in having ag¬
gressive tendencies which have led to the
extermination of large numbers of his own
species. Critics of such claims point out
that comparisons between social and
political situations and those occurring in
animal populations are invalid or, at ̂ t,
misleading.
AGINCOURT, village in NW France,
scene of adecisive batt le in the hundred

YEARS’ WAR. On Oct. 25, 1415, English
forces under Henry Vrouted the French
under Claude d’Albret, demonssating the
power of the English longbow over a
heavily armored enemy. The Frendi lost
over 7,000 men, Ihe English only afew
hundred .
AGING, Human, normal physiological
and neurological deterioration over time,
accelerating from around age 30. The
process is probably genetically determined
but may be influenced by diet and activity.
Some hallmarks of aging: failing memory
due to loss of brain cells; lower effective¬
ness of the immune system; decline in
muscle mass; reduced efficiency of heart
and lungs; bone loss, skin wriî ing and
coarsening.

The US population is growing dramati¬
cally older. The median age, which was
16.7 years in 1820, reached 30.2 in 1950.
It declined to 28.0 in 1970, reflecting the
post-WWII "baby boom," but it again
r e a c h e d 3 0 . 0 i n 1 9 8 0 a n d 3 2 . 4 i n t h e
beginning of the 1990s. The long-term
aging of the population is aconsequence
of declining mortality due to improved
living condidoDS and advances in medical
science. During the first half of the 20th
century mortality declines were con¬
centrated among younger ages as medical
science conquê  the diseases of infancy
and childhood. But since midcencuiy mor¬
tality declines have been significant in the
older population.
AGNEW, Spiro Theodore (1918-), US
pol i t ic ian, Republ ican governor o f
Maryland 1967-69 and US vice president
196^73 in the Nixon administration. He
resigned in 1973 and pleaded no contest to
acharge that he had failed to report in¬
come from payoffs by Maryland busi¬
nessmen. He was fined $10,000-
AGNON, Shmuel Yosef (1888-1970),
Ga l i c ian -bom Is rae l i au tho r who shared
the 1966 Nobel Prize for Literature.
AGNOSTICISM, doctrine that man can¬
not know about things beyond the realm
of his experience, in particular about God.
It is askeptical reservation of Judgment in
the absence of proof rather than an explicit
rejection of any divine order.
AGORA, the public square and market
place of ancient (3reek towns where civic
and commercial meetings were held. Sur¬
rounded by colotmada and public build¬
ings, it sometimes contained temples and
statues of heroes. The famed Agora of
Athens has been extensively excavated
and reconstructed.
AGRICOLA, Georgius (Georg Bauer,

T H E .
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1494-1555), German physician and
scholar, "the father of mineralogy." His
pioneering studies in geology, metallurgy
and miniog feature in his De natura fos-
iilrwn(1546) and Z>e re/ne/aW«ca (1556).
AGRICOLA, Gnaeus Julius (i^ 4Ci—
93). Roman general. As proconsul of
B r i t a i n ( 7 7 - 8 4 ) h e d e f e a t e d t h e
Ca ledon ians and ex tended Roman ru l e
in to Sco t l and . H i s son - i n - l aw. t he h i s¬
torian Tacitus, wrote the famous biog¬
raphy of Agricola.
AGUCULTURE, the science and prac¬
tice of farming in the widest sense, includ¬
ing the production of crops of all types,
the rearing of livestock and the care of the
soil. Man’s settled agricultural activities

grobably date back about 10,000 yui the essential characteristic of
agriculture, the storing and sowing of
seeds, did not develop until the Neolithic
period. The practice probably originated
in the highlands of the Near E t̂ and
spread to the river valleys of Mesopo¬
tamia, Egypt and China. By the 4th or 5th
millennium BC men were growing grain
and keeping livestodc, and using stone
tools for chopping and digging the
(pound. Much of the agriculture was prac¬
ticed by nomadic tribes, who moved Itom
one place to another as soon as they had
exhausted the fertility of tite soil. As the
density of populatitm grew, and nomadic
life b^ame more difficuit, more clearly
derined agricultural systems arose. On that
were based the great civilizations of antiq¬
uity.

Anc ien t Egypt possessed ah i^ ly
productive agriculture owing to the fer¬
tility of the Nile valley, whose soil was
perpetually replenished by die annual
flooding of the riv^. The Egyptians were
familiar with the principles of irrigation,
crop rotation and livestock breeding. The
Romans too were good farmers, and
several of their agricultural treatises make
interesting reading. The medieval Eu¬
ropean farm economy rested on the
manorial system. The usual method
adopted was athree-field crop rotation,
one field being sown with wheat or rye,
the second with acombination of barley,
oats, beans and peas, and the third being
left fallow to recover its fertility. With the
coming of the industrial revolution, farm¬
ing underwent radical changes.

The agrarian revolution of the 18lh and
19th cenmries replaced the old village
communities with individual farms and es¬
tates. Farming therefore became con¬
centrated in fewer hands, and its output

was geared to supplying food for the
urban population and raw materials for the
manufac turers .

T h e I n d i a n s o f N o r t h A m e r i c a w e r e

agriculturalists long before the Europeans
a r r i v e d . T h e fi r s t c o l o n i s t s i n h e r i t e d

methods already established for growing
com. beans, pumpkins, tobacco and many
other crops. The great expansion of farm¬
ing to the west of the Appalachians began
after the Revolution. Anew type of
agriculture developed combining large
tracts of land with relatively small
amounts of labOT and capital. During the
19th century America ted the world in
agricultural development. Many factors
played apart in tMs: the transport^ion
revolution, the invention of such new
machines as McCormick's reaper, which
opened up the prairies to wheat fanners,
the introduction of art ificial fert i l izers and

the increase of sp^alizaiion were all in¬
strumental in raising the productivity of
the farms.
AGRICULTURE, US Department of,
executive department of the US govern¬
ment concerned with the promotion and
regulaticm of agriculture. Established in
1862, the department today operates
through research, credit extension, conser¬
vation. crop control, distribution and other
programs.
AGRIMONY, bobaceous plant fAgri-
monia eupatoria) of the rose family, with
small yellow flowos on aslender spike. It
grows on hedge banks and in fields.
AGRONOMY, the branch of agricultural
science dealing with production of field
crops and management of the soil. The
agronomist studies crop diseases, selective
breeding, crop rotaticn and climatic fac¬
tors. He also tests and analyzes the soil,
investigates soil erosion and designs land
reclamation and irrigation schemes.
AGUINALDO, EmlUo (1869-1964) ,
leader of the Riilippine independence
movement against bo* Spain (1896-99)
and the US (1899-1901). Used by the US
to help capture the Philippines during the
Spanish-American War (1898). he later
led Filipino guerrilla warfare against US
occupation and was finally captured in
1901. He withdrew from public life until
WWII when, in 1942, he supported the
Japanese occupation of the Philippines.
Imprisoned by the US in 1945, he was
granted an amnesty at the end of the war.
AGULHAS, Cape, southernmost point of
Africa, about lOOmi Eof the Cape of
Good Hope. The lighthouse at its tip
marks the geographical divide between the

e a r s .

t r u e
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Ind ian and A t lan t i c oceans . Seaward o f

the Cape lies the dangerous Agulhas
Bank.
AHAD HA’AM (1856-1927), Hebrew
pen name, meaning "one of the people," of
Asher Ginzberg, Russian Hebrew writer
and proponent of "spiritual Zionism." Op¬
pose to political Zionism, he believed
that aJewish nation in Palestine was to be
achieved through spiritual rebirth.
AHMED SHAH {cl723-1773), Afghan
ruler who founded the Durani dynasty.
Through several successful invasions of
India he acquired ahuge empire. Although
unable to hold his empire together, he suc¬
ceeded in strengthening and uniting Af¬
ghanistan, and is thus often thought of as
founder of the modem nation.
AIDS, acronym for acquired immune
deficiency syndrome, adisorder that crip¬
ples the bô ’s disease-fighting mecha¬
nisms. It is caused by aretrovirus (the
HIV, or human immunodeficiency vims)
that attacks certain white blood cells (the
so-called helper Tcells), the body’s first
line of defense. With the body’s immune
system weakened or destroyed, the carrier
is subject to opportunistic infections of all
kinds, characteristically pneumocystis
carini i (a form of pneumonia) and
Kaposi’s sarcoma (a foim of cancer).
Years may elapse between infection with
HIV and the appearance of disease, but
AIDS invariably proves fatal.

A I D S w a s fi r s t o b s e r v e d i n t h e l a t e

1970s among male homosexuals and iden¬
t ified in 1981 . Research wor ldw ide has
been intensive, especially since the isola¬
tion of the HIV in 1983. It is believed that
the disease is transmitted only by inocula¬
tion, that is, the virus must be injected into
the bloodstmam for aperson to become
infected. This may happen, for example,
through transfusions with contaminated
blood (as with hemophiliacs), through use
of contaminated hypodermic needles (as
with intravenous dnig users who share
needles), or through anal intercourse,
since the t issues of the tectum are un¬

usually permeable to the virus contained
in semen (as with homosexuals).

Cartiers of the HIV may be identified by
antibt^ies in their blood, but not if infec¬
tion was recent and not if macrophages
rather than Tcells are involved.

In 1987 the US Food and Drug Ad¬
ministration approved the use of AZT
(azidothymidine) for the treatment of
AIDS. AZT inhibits the replication of the
HIV in Tcells (but perhaps not in macro¬
phages) and so may prolong the lives of

some patients. However, it is also toxic
and some patients cannot tolerate it. Two
other drugs, DDI and DDC, were avail¬
able in 15̂ 2; these, like AZT, delayed the
onset of serious illness. Although no
preventive vaccine or cure for AIDS was
then in sight, progre^ has been made in
fighting pneumocystis pneumonia, once
the major killer of AIDS patients.

According to the US Centers for Disease
Control, as of March 1992 218,000 cases
of AIDS have been reported in the US and
there had been 139,000 deaths. The CDC
bel ieved that 50-60,000 Americans would
develop AIDS each year and similar num¬
bers would die.

Abroad, AIDS was rampant in sub-
Saharan Africa and in Southeast Asia. The

World Health Organization in 1992 es¬
timated that 10 million people were in¬
f e c t e d w i t h t h e H I V w o r l d w i d e a n d

projected that 40 million would be in¬
fected by the year 2000.
A I D T O F A M I L I E S W I T H D E P E N D ¬
ENT CHILDREN (AFDC), federal-state
welfare program providing cash assistance
t o l o w - i n c o m e , f e m a l e - h e a d e d f a m i l i e s
with dependent children or to families
where the male head is incapacitated. Half
the stales also provide AFDC benefits to
two-parent families where the father is un¬
employed. Eligibility requirements, ben¬
efit levels, and paiticipation rates vary
from stale to state. The federal contribu¬

tion ranges from 50% in high-income
stales l ike Massachuset ts and New York
t o 6 5 % i n l o w - i n c o m e s t a t e s l i k e
Louisiana and Mississippi. A1988 wel¬
fare reform act required that single parents
with children over 3receiving AFDC get
regular jobs and work their way off die
dole. If they cannot get jobs immediately,
they are required to enroll in educational
or job-training courses, paid for by slate
and federal governments, that will prepare
them for jobs. To smooth the transition,
they will receive one year of day-care as¬
sistance for their chiltken and one year of
continued eligibility for Medicaid health
coverage for the family.
AIKEN, Conrad Potter (1889-1973),
US writer, whose Selected Poems (1929)
won aPu l i t ze r P r i ze . H i s o f t en i nc i s i ve
critiques and essays on poetry were pub¬
lished in AReviewer’s ABC (1958). Other
prose works include the novel Great
Circ le (1933) and his sensi t ive autobio¬
graphy, Us/ianf (1952).
ADLANTHUS, agenus of tropical-look¬
ing deciduous trees native to Asia and
Australia but now widely cultivated in
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development of long-range aircraft and
vulnerability to nuclear attack, they
remain avital part of the US fleet.
AIR CUSHION VEHICLE, avehic le
which literally floats on acushion of air.
Air cushion vehicles (ACVs) use asystem
of fans or propellers which blow astream
of air towards the ground. The air is
trapped between the ground and the un¬
derside of the vehicle, and creates suffi¬
cient pressure to lift the vehicle off the
ground. The pilot is able to maneuver the
craft with supplementary propellers, or by
altering the direction of the air flow.
AIR FORCE, US. is headed by the chief
of staff, who is responsible to the civilian
secretary of the air force in the US Depart¬
ment of Defense. He is also the Air Force
member of the joint chiefs of staff. .Major
Air Force commands include the Logistics
Command, the Training Command; the
Airline Command; the Strategic Air Com¬
mand; the Tactical Air Command; the
Europe, Pacific, and Alaskan air com¬
mands; and the Space Command.
In 1992 632,000 men and women served
in the US Air Force.
AIR FORCE ACADEMY, US, center
which t ra ins students to become officers
in the US Air Force. Established in 1954,
it is located at Colorado Springs, Col.
Smdies include basic and military scien¬
ces, aeronautic theory and airmanship, in
a d d i t i o n t o l i b e r a ] a i t s . G r a d u a t e s a r e
awarded aBS degree and are commis¬
sioned as second l ieu tenants in the A i r
F o r c e .

AIRPLANE, apowered heavier-than-air
c ra f t w h i ch o b ta i n s l i f t f r o m t h e a e ro ¬
dynamic effect of the air rushing over its
wings (see aerodynamics). The typical
airplane has acigar-shaped fuselage which
carries the prilot and payload; wings to
provide lift, apower unit to provide for¬
ward thrust; stabilizers and atail fin for
controlling the plane in flight, and laitding
gear for supporting it on the ground. The
plane is piloted using the throttle and the
three basic control surfaces; the elevators
on the stabilizers which determine "pitch”
(whether the plane is climbing, diving or
flying horizontally); the rudder on the tail
fin which governs "yaw" (the rotation of
the plane about avertical axis), and the
ailerons on the wings which control "roll”
(the rotation of the plane about the long
axis through the fuselage). In turning the
plane, both the rudder and the ailerons
must be used to "bank" the plane into the
turn. The airplane’s control surfaces are
operated by moving acontrol stick or

Europe and North America. The best-
known species, A. altissima. grows rapidly
to heights of up to 50ft and produces
greenish, malodorous flowers. It thrives in
polluted urban conditions in almost any
wnd of substrate. Family Simaroubaceae.
AILEY, Alvin (1931-1989), US dancer
and choreographer, pupil of Lester Hor¬
ton, with whom he made his debut in
1950. He began chorec^rajAing in 1953
and in 1958 formed his own company.
Blues Suile (1958) and Revelations (i960)
are among his most noted works.
AINU, the primitive hunting and fishing
Australoid Japanese aborigines. They are
distinguished by scockiness, pale skins and
profuse body hair, hence Oieir frequent
description as "the Hairy Ainu." Ainu
speech, little used now. bears no relation
to any other language. They arc now few
in number, many having been absorbed
into ordinary Japanese society.
AIR. See atmosphere.
AIR COMPRESSOR, device used to
compress air. which is then used to power
air brakes, pneumatic tools, and other
machinery. Commonly, air compressors
work like apiston pump, with acylinder
moving within to compress air and force it
into aclosed chamber.
AIR CONDITIONING, the regulation of
the temperature, humidity, circulation and
composition of the air in abuilding, room
or vehic le. In warm weather an a i rcon¬
d i t ion ing p lant , work ing l ike are¬
frigerator. dehumidifies and filters the air.
In colder weather it may be reversed to
mn as aheat pump.
A1RCI?AIT CARRIER, the largest type
of warship in the world. While early car¬
riers had straight flight decks, modem ves¬
sels use angled decks for simultaneous
takeoffs and landings. Planes are launched
by steam catapults, and arre.s(ing cables
are used to bring landing aircraft to ahalt.
Each carrier is equipped with anti-aircraft
guns and missiles, and is protected by its
own planes and sister ships. The US
Navy’s Forrestal class carriers are over
l.OObft long, weigh 75,000 tons when
loaded, and can cany approximately 70
airplanes. The largest built so far is the
US nuclear-powered carrier Enterprise
(1,102ft), displacing almost 90,000 tons
full load and able to run five years without
refueling.

T h e fi r s t s u c c e s s f u l t a k e o f f f r o m a

ship’s deck was made in 1910, and aircraft
carriers played alimited role in WWI.
They eme'rged fully in WWII as adecisive
factor in the Pacific campaign. Despite the
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ing economic rewards ensuing and the
vital necessity of preserving the purity of
the air we breathe, the sacrifice must be
worthwhile. (See also acid rain; pollu¬
tion.)
AIR PRESSURE. See atmosphere.
AIR RIGHTS, rights to use of building
space, especially over railroad tracks,
highways, bridge and tunnel approaches
and so on. Air rights were used in New
York City over the New York Central
track as early as 1910. As urban land grew
scarcer in all big cities, such rights became
increasingly valuable for housing develop¬
ments and office construction.
AIRSHIP, or dirigible, alighter-than-air,
self-propelled aircraft whose buoyancy is
provided by gasbags containing hydrogen
or helium. The first successful airship was
designed by Henri Giffard, aFrench en¬
gineer, and flew over Paris in 1852. From
1900 Germany led the world in ainhip
design, as Count Ferdinand von Zeppelin
began to construct his famous "Zep¬
pelins." Most of the large airships built
during the next 40 years were of the
"rigid" type, with ametal-lattice fi-ame
and used hydrogen as the lifting gas. Their
vulnerability in storms and aseries of
spectacular fire disasters brought an
abrupt end to their use in about 1937.
A IRSICKNESS. See mot ion s i ckness .
AIR TRAFFIC CONTROL, system by
which airplanes are monitored and guided.
Relying on radar and other electronic
equipment, air traffic controllers on the
ground instruct pilots on landing and lake-
off patterns and on use of runways for
taxiing. ♦
AIX-LA CHAPELLE, TreaUcs of, name
of two agreements. The first treaty (1668)
e n d e d t h e Wa r o f D e v o l u t i o n b e t w e e n

France and the Triple Alliance of England,
Holland and Sweden over France's claim
to the Spanish Netherlands. It allowed
F r a n c e t o r e t a i n m o s t o f t h e F l a n d e r s
towns captured the previous year. The
second treaty (1748)concludedie War of
the Austrian Succession, in which several
nations, led by France and Prussia, had
tried to annex the vast territories held by
the empress Maria Theresa of Austria. By
the terms of the treaty the empress's right
to the Hapsburg throne was recognized,
and Prussia gained the important region of
Si les ia .
AJAX, in Greek mythology ason of
Te lamon and nex t to Ach i l les the roos t
famous Greek warrior. He sought to gain
possession of the arms of Achilles after
the latter's death. Infonned that they had

steering column (elevators and ailerons) in
conjunction with apair of foocpedals (rud¬
der).

The pilot has many instruments to guide
him. Chief among these are the air-speed
indicator, altimeter, compass, fiiel gauge
and engine-monitoring instruments. Large
modem aircraft also have flight directors,
artificial horizons, course indicators, slip
and turn indicators, instruments which in¬
teract with ground-based navigation sys¬
tems and radar. In case any individual in¬
strument fails, most are duplicated and
controlled by aboard computer.
AIR POLLUTION, the contamination of
the atmosphere by harmful vapors,
aerosols and dust particles, resulting prin¬
cipally from Che activities of man but to a
lesser extent from natural processes.
Natural poUutanis include pollen particles,
saltwater spray, wind-blown dust and fine
debris from volcanic eruptions. Most man¬
made pollution involves the products of
combustion, smoke (from burning wood,
coal, and oil in municipal, industrial and
domestic furnaces), car^n monoxide and
lead (from automobiles), and oxides of
nitrogen and sulfur dioxide (mainly from
burning coal); though other industrial
processes, crop-spraying and atmospheric
nuclear explosions also contribute. Most
air pollution arises in the urban environ¬
ment. with alarge portion of that coming
from the automobile.

Pollution control involves identifying
the sources of contamination, developing
improved or alternative technologies and
sources of raw materials and persuading
industries and individuals to a^pt these,
if need be under the sanction of legisla¬
t i o n . A u t o m o b i l e e m i s s i o n c o n t r o l i s a

key area for current research, exploring
avenues such as the recycling and
thorough oxidation of exhaust gases, the
production of lead-free gasoline, and the
development of alternatives to the conven¬
tional internal combustion engine. On the
industrial front, flue-gas cleansing using
catalytic conversion or centrifugal, water-
spray or electrostatic precipitators is be¬
coming increasingly widespread. The
matching of smokestack design to local
meteorological and topographic conditions
IS important for the efficient dispersal of
remaining pollutants. Domestic pollution
can be reduced by restricting the use of
high-pollution fuels as in the UK’s
"smokeless zones." In the short term the
community must be prepared to pay the
often high prices of such pollution-control
measures, but bearing in mind the continu-
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been awarded to Ulysses, he lost his mind
and slaughtered aflock of sheep which he
mistook for the sons of Atreus; then he
stabbed himself, and where the blood from
his wound sank into the earth appeared the
hyacinth.
AKBAR (1542-1605) , ^ tes l o f the
Mogul emperors, v^o extended Mogul
power over most of Afghanistan and
India. An excellent administrator, he pur¬
sued apolicy of religious toleration and
took an active interest in the study of
religious sects. He also improved social
laws, commerce and transportation.
AKELEY, Car l E than (1864-1926) ,
American naturalist and sculptor of
animals who pioneered large-scale
museum displays of stuffed animals, espe¬
cially African big game, in their natural
habitats.
AKHENATON, or Ikhnatoa title taken
by Amenhotep IV, king of Egypt cl379-
1362 BC. Married to Nefertit i , he started
the cult of the sungod Alon, despite the
opposition of the priesthood of Amon-Ra.
Gtanging his name to Akhcnaton ("he
who serves Aton"), he moved the capital
from Thebes, city of Amon, to Akhcnaton
(now Tell el-Amama), where he fostered a
natura l is t ic school o f ar t and l i te ra ture .

After his death the old religion was rees¬
t a b l i s h e d a n d A k h e n a t o n ' s n a m e w a s
erased from his monuments.
AKHMATOVA, Anna, pseudonym of
Anna Andreyevna Gorenko (1888-1966),
Russian poet who joined the reaction
against Symbolist vagueness and ob¬
scurity. Her own poems, often confes¬
sional lyrics, are notable for clarity and
fonnal precision.
AKIBA BEN JOSEPH (c40-135), fe-
mous Jewish rabbi, one of the greatest
compilers of Hebrew law, whose work
la te r f onned the bas i s o f t he M ishnah .
After supporting arevolt against the
Romans, he was executed as arebel.
AKIHITO (1933- ), Emperor of Japan
(1989-), successor of his father, Hirohito.
Like hi.s father, he was aserious student of
marine biology. In 1959 he married a
commoner, the first time an imperial heir
married outside the traditional nobility.
AKKAD, Semitic kingdom in L^wer
Mesopotamia, Nof Sumer, founded by
Sargon c2360 BC. Its center was the
strongly fortified city of Akkad (Agade),
Nof Nippur. The Akkadian dynasty over¬
t h r e w t h e S u m e r i a n K i s h a n d r u l e d
Me.sopotamia from c2360 to 2180 BC.
A K S A K O V, S e r g e i T i m o f e y e v i c h
(1791-1859), Russian writer, whose

Family Chronicle (]W>-56) and Yearsof
Childhood (1858) combine the novel and
memoir forms. He was aproniineni mem¬
ber of the Slavophile movement, as were
his writer sons Konstantin (1817-1860)
and Ivan(1823-1886).
AKSUM or AXUM, town in Tigre
province. NEthiopia, capital of the Ak-
sumitc Empire, which included much of
present day Ethiopia and Sudan, from
about the 1st to the 7th century AD.
Aksum is the most sacred city of
Ethiopia’s Coptic Christians; the biblical
Ark of the Covenant is said to be kept in
the Church of St. Mary Zion. Gigantic
caned stelae, as large as the obelisks of
Egypt, stand as the most impressive
achievements of Aksumite art. The city is
now an agricultural market center and a
tour ist at t ract ion.
AKUTAG AWARYUNOSUKE (1892-
1927), Japanese writer of short stories,
poetry and plays. From medieval themes
he turned to autobiographical subjects. His
work’s fantastic and morbid nature reveals
susceptibilities which led to his suicide.
His most famous story is Rashomon
(1915).
ALABAMA, the "Cotton State," east
south central state of the US South. The

land rises gradually from the Gulf coastal
plain, which covers two-thirds of the state,
to the forested ridges of the Cumberland
Plateau in the N. Mobile, on the slate's
short Gulf coast, is amajor se^x>n.

The defeat of the Creek indians in 1814
opened the area to settlement by pioneers
from Georgia and Tennessee. Small
fanners cleared the pine woods in the N;
cotton planters established large planta¬
tions in the S. Cotton remained king until
the 20th century, when soil exhaustion
and the boll weevil compelled crop diver¬
sification. Despite the development of
steel and textile industries in the late 19th
century, the state remained heavily rural
and impoverished. Not until the develop¬
ment of the Tennessee RValley in the
1 9 3 0 s a n d t h e a c c e l e r a t i o n o f i n ¬
dustrialization in WWII did living condi¬
tions markedly improve. Poli t ics in
Alabama was long marked by racial and
social-class divisions. Alabama violently
resisted the civil rights movement of the
1950s and 1960s. Today racial integration
is accepted, and politicians' populist
demagoguery has given way to conven¬
tional conservatism.
ALABAMA CLAIMS, compensa t ion
claimed by the US from Britain for
property seized and destroyed by the
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tribunal which found Britain liable and
awarded the US $15,500,000 in gold.
ALABASTER, asoft, semi-transparent,
marbleiikc mineral of which there are two
well-known varieties—the gypseous and
the calcareous.
ALADDIN, in the Arabian Nighis, apoor
boy who obtains amagic lamp; when the
lamp is nibbed, ajinn (genie, or spirit) ap¬
pears and fulfills its owner’s wishes.
ALA IN-FOURNIER, pseudonym o f
Henri Alban Fournier (188<^1914),
French writer whose one novel, Le Grand
Meaulnes (1913), is the haunting tale of a
boy’s attempt to rediscover the dreamlike
setting of his meeting with abeautiful girl.
ALAMEIN, El. See a. alambn.
ALAMO, Spanish mission-fortress in San
Antonio. Texas, the site of aheroic
defense in 1836 by less than 200 Texans
in the struggle for independence from
Mexico. All the defenders, including such
heroes as Davy Crockett and Jim Bowie,
died in alengthy siege by 4,000 Mexicans
under General Santa Anna.
ALAMOGORDO, town in Scen t ra l
N.M. seat of Otero Co. and the center of
an agricultural, timber and recreation area
which includes White Sands National
M o n u m e n t . T h e fi r s t a t o m i c b o m b w a s

exploded near Alamogordo in atest on
F r a n c i s

Brooke, 1st Viscount (1883-1963),
British field marshal, one of the leading
military strategists of WWII. Chief of the
Imperial General Staff 1941-46. he par¬
ticipated in important wartime confoeoces
of the Allies.
ALARC6n, Pedro Antonio de (1833-
1891), Spanish regional writer best known
f o r h i s n o v e l T h e T h r e e - C o r n e r e d H a l
(1874). His work is distinguished by sharp
realistic observation and picturesque ef¬
fects.
ALARC6N YMENDOZA, Juan Ruiz
de (cl580-1639), Spanish playwright of
the Golden Age who wrote brilliant
moralizing comedies. The best-known.
The Suspicious Truth, influenced the great
f tench d ramat i s t co rne i l l b .
ALARIC, name of two Visigoth kings.
Alaric 1(c370-410) was commander of
the Visigoth auxiliaries under the Roman
Emperor Theodosius until the latter’s
death, when Alaric was proclaimed king
by his countrymen. After invading Greece
and NItaly, he captured and sacked Rome
in 410. Alaric D(d. 507). ruled Spain and
SGaul from 484, and issued the Breviary
of Alaric. aVisigoth code of Roman law.

A l a b a m a P r o fi l e

Capital: Montgomery (Other cities; Bir¬
mingham, Mobile. Huntsville)
Neî bors: Tenn., Miss., Fla., Ga.
SUtehood: Dec. 14,1819 (22nd state)
Famil iar names: Cotton State. Yel-
iowbammer State, the Heart of Dixie
Area: 52,423sq mi (Rank; 30)
Population (1990): 4,041,000 (Rank; 22)
%change 1980-90: 3.8
Density per sq mi: 79.6:
%metropolitan: 67.4
Electoral votes: 9
Racial composition: White, 73.6%;
black. 25.3%; Hispanic, 0.6%; Asian,
0 . 5 %
Per capita money income (1987): $9,615
(Rank; 40)
Elevation: Highest 2,407ft, Chehea
Mountain. Lowest sea level. Gulf of
M e x i c o
Motto: Audemus jura nostra defenders
C'We dare defend our rights")
State flower: Camel l ia
S ta te b i rd : Ye l l owhammer
State tree: Southern pine
State song: "Alabama'
I N D U S T R Y A N D T R A D E
Gross state product (1986): $55.0 bil.
(Rank 24)
Farm products: Broilers, cattle, green¬
house, peanuts
Farm marketings (1989): $2.6 bil.
(Rank; 25)
Manufactures: Paper products, cattle,
chemicals, clothing, rubber and plastic
products, textiles, food products
Value of mfrs. shipped (1987): $40.9 bil.
(Rank: 23)
Mining: Coal, nanual gas, petroleum,
l imestone

July 16,1945. Pop 24,010.
ALANBROOKE, A b a n

Alabama and other Confederate vessels
during the Civil War. Britain was charged
with violating its neutrality by allowing
the Confederate warships to be built ca
equipped in its shipyards. In 1871 the dis¬
pute was submit̂  to an international
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ID 506. His army was defeated and he was
slain by Clovis 1. king of the Franks.
ALASKA, the "Last Frontier," Pacific
stale of the US West, occupying the ex*
t reme NE comer o f No r t h Amer i ca and
suiTounded in the N. W, and Sby the
Arctic Ocean, the Bering Sea, and the
Pacific Ocean. Except for the oil-rich
North Slope. Alaska is avast, sparsely
populated mountain wilderness. Interior
winters are long and frigid, summers short
and hot. The Japan Current moderates the
coastal climate.

Purchased from Russia for $7.2 mil l ion
in 1867, Alaska was long neglected. The
Klondike gold rush of 1896 brought
prospectors to Alaska, but fishing proved
more rewarding in the long run. In WWIl
the US built the alaska HiCHWAV connect¬

ing Alaska with the 'lower 48" through
Canada. Then and later in the cold war it
built avariety of military installations
there, nic greatest impetus to develop¬
ment was the discovery of oil on the North
Slope in 1968 and the building of the
ALASKA PiPEiaNE. Mosi Alaskans favor un¬
restrained development of the state's
resources, but the federal government,
which controls most of the land, has
reserved large portions as wilderness.
ALASKA BOUNDARY DISPUTE, dis¬
agreement concerning the demarcation of
the border between the Alaska Panhandle
and Canada, which arose in 1898 during
the Klondike gold rush. Skagway and the
head of the Lynn Canal, through which
supplies reacĥ  the Yukon, were claimed
to be in Canadian territory. The question
was settled in favor of the US by ajoint
US-Brit ish commission in 1903.
ALASKA HIGHWAY, road extending
I,523mi from Fairbanks. Alaska, through
Whitehorse, Yukon, to Daw.son Creek.
British Columbia. It was built by the US
as astrategic all-weather military route in
1942, and in 1946 Canada took over con¬
trol of the 1.22!mi passing through its ter¬
ritory. Formerly known as the Alaskan In¬
ternational Hî way and Alcan Highway,
the road is kept open throughout the year.
ALASKA PIPELINE, oil pipeline with a
flow potential of one million barrels daily,
running 789mi from Alaska’s North Slope
to the port of Valdez. Constructed by a
consortium of oil companies and frnished
in 1977, it was bitterly opposed by en¬
vironmentalists for adversely affecting the
ecology.
ALBA or ALVA, Fernando Avarez de
Toledo, Duke of (1507-1582). Spanish
general who tyrannized the Netherlands.

A l a - s k a P r o fi l e
Name of state: Alaska

Capital: Juneau (Other cities; Anchorage.
Fairbanks)
Neighbor: Canada
Statehood: Jan. 3.1959 (49th state)
Familiar names: Last Frontier; Land of
the Midnight Sun, Great Fun Land
Area: 586,4(X)sq mi
Population (1990): 550,000 (Rank: 49)
%change 1980-90: 36.9
Density per sq mi: 1.0;
%metropolitan: 41.1
Electoral votes: 3
Racial composi t ion: White. 75.5%;
black, 4.1%; Hispanic. 3.2%; Asian,
3.6%; Amerind, Eskimo. Aleut, 15.6%
Per capita income (1987): $13,263
(Rank: 7)
Elevation: Highest 20,320ft. Mt. Mc¬
Kinley. Lowest sea level. Pacific coast
Motto: "North to the future”
State flower: Forget-me-not
State bird: Willow ptarmigan
State tree: Sitka spruce
State song: "Alaska's Flag"
I N D U S T R Y A N D T R A D E
Gross state product (1989):
$I9bil. (Rank: 38)
Farm products: Greenhouse, dairy
products, potatoes, cattle
Farm marketings (1989): $0.03 bil.
(Rank: 50)
Manufactures: Food products, petroleum
products, paper (voducts, wood products
Value of mfrs. shipped (1987): $2.7 bil.
(Rank; 47)
Mining: Petroleum

During his brutal campaign against rebel¬
lious Duich Protestants (1567-73), he ex¬
ecuted some 18,000 people, including the
counts of Hoorn and Egmont. Hated for
his atrocities and harsh taxes, and harassed
by wiLUAM THE SILENT'S liberating army,
Alva was recalled to Spain in 1573. In
1580 he conquered Portugal for Spain.
ALBANIA, smallest Balkan State in SE
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annexed by Italy and occupied in WWII,
Albania regained independence under
Enver Hoxha’s communist regime in
1945. Stalinist Albania broke with Russia
in 1961 and allied with Communist China,
but in die late 1970s it attacked the more
moderate policies of China’s post-Mao
leadership. Albania remains probably
Europe’s poorest and most isolated
country. Aftw Hoxha’s death in 1985, Al¬
bania slightly relaxed its isolationism by
establishing diplmnatic relations with
several Western countries and permitting
more tourists to enter. In 1985 Hoxha died
and was succeeded by Ramiz Alia. A
newly elected government in 1992
changed its course to moderate socialism.
ALBANY CONGRESS (1754), ameet¬
ing of 25 representatives from seven
British colonies MAlbany, N.Y., aimed at
condliruing the Iroquois and improving
t h e c o m m o n d e f e n s e o f t h e c o l o n i e s
gainst the French. The congress adopted
aplrui, chiefly designed by Benjamin
Franklin, providing for greater colonial
unity, one of the fim sig^cant attempts
at colonial cooperabon. The colcmial
governments latex rejected the plan.
ALBANY REGENCY, group of politi¬
cians with headquarters at Albany who
controlled the New York State E)«nocra!ic
Party from 1820 to 1854 with the first
highly effective political machine in the
US. Among its members w«e Martin Van
Buren, W^am L. Marcy, SUas Wright
and John A. Dix. In 1848 opposition
groups began to develop similar seategies,
which ultimately had adivisive effect on
the party and diminished the prestige of
die Albany Regency.
ALBATROSS^ the 14 spraes of large,
long-winged, gliding, hook-billed seabirds
forming die family Diomedeidae mthe
mbenosc order, Procellariifonnes. Two
species form the genus Phoebetria (soo^
albatrosses), the other 12 the Diomedea.
Mos t a lba t rosses a re wh i te w i th da rke r
markings on the back, wings and tail. The
wandering albatross (D. exulans) has the
broadest wingspan of any living bird—up
to 12ft. Living mainly over the southern
oceans, albatrosses have wings uniquely
adapted for gliding flight.
ALBE^ Edward Franklin (1928-), US
playwrî t who gained international fame
with his play Who’s Afraid of Virginia
Woolf? (1962). He won Pulitzer Prizes for
ADelicate Balance (1966) and Seascape
(1975).
ALBENIZ, Isaac (1860-1909), Spanish
cooqxiser ̂ pianist. Achild prodigy, he

Europe. Albania is bounded on the Nby
Montenegro and NE by Serbia, Sand SE
by Greece. Wby the Adriatic Sea. Barren
mountains (reaching 9,026ft in the North
Albanian Alps), wifo wooded lower
slopes, dominate all inland Albania. They
are pierced by the Drin, Vijose and othCT
rivcre flowing Wto the narrow fertile
plain which flanks the Nand central coast.
Summers are hot and dry; winters mild
and moist.

Official name: Republic of Albania
Capita): Tirane
Area: ll.lOOsqmi
Population: 3,335,000
Growth ra te : 1 .8%

Language: Albanian
Religion: No official religion
MoiMUryunit(s): lidcs lOOqintars

Albanians (mainly descendants of an¬
cient Balkan hill tribes) are officially
aflteists, but traditionally Muslims out-
nnmher Christ ians. Two Albanian dialects

are spoken: Gbeg in the N, Tosk in the S.
Most people live on the coast or in the fer¬
tile oKMintain basins linked by poor roads.
A^cultural products iiKiIude com, wheat,
sugar be^, potatoes, ftuii, tobacco and
cotton. Industries are small but und^
r^id develojnnent. Copper, chromium,
nickle, co^. naf^tha and oil are being ex¬
ploited. and Chin^ aid helped
hydroelectric schemes and farm mecha¬
nization. But agriculture remains the basis
of the ectmomy.

About 300 BC Albania was pan of the
region known as Illyria, which came under
Greek, Roman and then Byzantine in-
flurace and ctmtrol. Between AD 300 and
AD 1100 it was successively invaded by
Goths, Buigars. Slavs and Nonnans.
Later, the national hero Scanderbcg (d.
1468) delayed, but failed to stop, Ottoman
Turkish conquest. Turidsh rule Islamized
Albania and suppressed nationalist aspira¬
tions until the First Balkan War (1912).
Occupied in WWI, ruled by self-
(Hoclaimed King Zog I(1928-39), then
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wrote operas and songs, but is best
remembered for his later piano works, in¬
cluding the suite Iberia (1906-9), based
on Spanish folk themes and popular music
forms.
ALBERS, Josef (1888-1976), Gennan-
American painter, graphic artist and art
teacher, whose style of geometrical
abstract ion and theor ies of ar t have in¬
fluenced many modem artists. Ateacher
at the Bauhaus in Germany (1923-33), he
emigrated to the US (1933) and headed
the department of design at Yale (1950-
58),
ALBERT, Carl Bert (1908-), Oklahoma
Democrat, Speaker of the US House of
Representatives 1971-77. Amember of
the US House of Representatives, Albert
served as majority whip 1955-62. He was
platform chairman of the 1964 and 1968
Democrat ic Nat ional Convent ions. In the
mid-1960s Albert supported President
Lyndon Johnson's civil rights proposals
despite opposition from his district.
ALBERT, Pr ince (F ranc is Char les
Augustus Albert Emmanuel; 1819-1861),
prince consort of England, husband of
Queen Victoria. German-bom son of the
Duke of Saxe-Coburg-Gotha. he married
Victoria in 1840, and as her trusted ad¬
viser worked to establish the nonpartisan
influence of the crown in government. He
was active in promoting science and art. A
man of irreproachable character, he was
deeply mourned by Victoria after his early
death.

ALBERT, Lake, 2,064sq mi lake be¬
tween Uganda and Zaire, also known as
Albert Nyanza or Lake Mobuto Sesc
Seko. The source of the Albert Nile, it is
fed by the Semliki R, draining Lake Ed¬
ward, and by the Victoria Nile. It was dis¬
covered 18̂  by Sir Samuel Baker.
ALBERTA, Canada’s western most
prairie province, the country’s leading
petroleum producer and arich agricultural
region.
Land. "D ie Sand Ewere o i ig ina i l y
covered by prairie grasslands, fertUe but
dry and rising towards the Rocky Moun¬
tains in the SW. The rugged Rtxkies (con¬
taining Banff, Jasper and other national
parks) dominate the W, dense forests and
swamp cover the N. The Peace, Athabasca
and other rivers drain the province, and
Che Athabasca and Lesser Slave are the
largest of many lakes. Long cold winters
alternate with hoc, sunny summers.
People. About 45% of all Albertans are of
British origin; others are of German, Uk¬
rainian, Scandinavian and French descent.

A l h e r t a P r n fl l p

Name of province: Alberta
Joined Confederation: Sept. 1,1905.
Capital: Edmonton
Area: 255,285sq mi
Population: 2.348,021

Most of the 30,000 Indians live on reser¬
ves. Nearly half the rapidly growing
population lives in the Edmonton and C^
gary metropolitan areas, and the rural
population has declined to less chan athird
of the total.

Economy. Since the 1950s Alberta’s
mineral wealth and manufacturing have
become the chief source of income. The
province produces 86% of Canada's crude
oil and 80% of its natural gas. as well as
coal ftom Canada’s largest deposits. Two
recovery plant.s are in operation Nof Fort
McMurray. but full exploitation of the im¬
mensely rich Athabasca oil sands still
remains in the future. Oil refining and
petrochemical production are major in¬
dustries. Agriculture remains important
with wheat and livestock the principal
products.
History. In 1670 unexplored Alberta be¬
came part of Rupert’s Land, granted to the
Hudson's Bay Company. Anthony Hen-
day was its earliest European visitor
(1754), and Fort Chipewyan (1788) was
among the first of the settlements by fur
t raders and miss ionar ies . But few whi te
settlers arrived until after 1869, when the
Canadian Govemmem bou^t Rupert's
Land. The arrival of the Mounties (1874),
completion of the Canadian Pacific Rail¬
way (1885) and peace treaties handing
most Indian lands to the Canadian govem-
mem by 1899 encouraged immigrants. Al¬
ber ta became aprov ince in 1905.
Depressed farm income during the 1920s
and 1930s led to the victory of the Social
C r e d i t ( 1 9 3 5 ) . w h i c h s t a y e d i n
power until 1971. Discovery of oil and
natural gas at Leduc, near ̂ monton, in
1947 opened anew era in the province's
history. Petroleum, natural gas. and coal
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ALBUMIN, group of proteins soluble in
water and in 30% saturated sulfate solu-
ticn: present in animals and plants. Oval¬
bumin is the chief protein in egg white;
serum albumin occurs in blood plasma,
where it controls osmotic pressure.
ALCATRAZ, rocky island in San Fran¬
cisco Bay, famous as the site (1933-63) of
afederal prison for dangerous criminals,
nicknamed "the Rock." In 1970 the island

was occupied for atime by agroup of
American Indians, it is now part of the
Golden Gate National Recreation Area.
ALCAZAR, name fw the massive for¬
tified palaces built in Spain undo' Muslim
rule. The Alhambra in Granada is awel l -
known and beautiful example. The Al¬
cazar of Toledo withstood afamous siege
in 1936 during the Spanish CivU War.
ALCHEMY, ablend of philosophy, mys¬
ticism and chemical tedmology, originat¬
ing before die Christian era, seeking
variously the conversion of base metals
into gold, the prolongation of life and the
secret of immortality.

In the Classical world alchemy began in
Hellenistic Egypt and passed through the
writings of the great Arab alchemists such
as Al-Razi (Rhazes) to the Latin West.

The late medieval period saw the dis-
covwy of nitric, sulfuric and hydrochloric
acids and ethanol {aqua vitae, ̂ e water of
life) in the alcheniists' pursuit of the
"fMosopher ’s stone” or elixir which
would transmute base metals into gold. In
the early 16th century Paracelsus set al¬
chemy on anew course, towards achemi¬
cal pharmacy (iatrochemistry), although
other alchemists, including John Dee and
even Isaac Newton, continued to work
along mystical, quasireligious lines.
Having strong ties with astrology, al¬
chemy particularly in the hermetic writ¬
ings has never quite died out, chough
without any further benefit to medical or
chemical science.
ALCIBlADES(c45O404 BC), Athenian
statesman and general, nephew of Pericles
and afavorite student of Socrates. Always
a d i s t u r b i n g i n fl u e n c e , d u r i n g t h e
Peloponnesian War he temporarily fell out
of favor. Escaping to Sparta, he betrayed
Athens, but later rejoined his fleet, which
he led successfully against Sparta. Once
more out of favor, he was assassinated in
ex i l e .

ALCOC^ Sir John William (1892-
1919), British aviator who, with navigator
Arthur Whitten Brown, made (1919) the
first nonstop transatlantic flight, from
Newfoundland to Ireland. Aweek later he

h a v e m a d e A l b e r t a o n e o f C a n a d a ’ s
richest provinces. The decline in oil prices
in the 1980s slowed the province’s
economy, but an economic recovery
began in 1987. In 1988 Calgary, the
province's largest city, was the host of the
1988 winta Olympics.
ALBERTL Leon Batdsta (1404-1472).
Florentine Renaissance scholar, architect
md an theorist whose contributions in the
arts and sciences make him typical of the
Renaissance "Un iversa l Man. " Arch i tec¬
tural works include the Palazzo Rucel la i

in Florence and the Te^io Malatestiano
(S. ftancesco) in Rimini.
A L B E R T N YA N Z A . S e e a l b e r t , l a k e .
ALBERTUS MAGNUS, Saint (cl200-
1280), German scholastic philosopher and
scientist; the teacher of St. Ihomas
Aquinas. Albert’s main significance was
in promoting the smdy of Aristotle and in
helping to establish Aristotelianism and
(be study of the natural sciences within
Christian thought. In science he did im¬
portant work in botany and was possibly
tile first to isolate arsenic.
ALBIGENSESi members of the heretical
(actually non-Christian) Cathari sect ac¬
t ive in the I2th and 13th centur ies who
totA their name from the city of Albi in S
France.

Believing that worldly things repre-
sen ted t he f o r ces o f ev i l and t ha t t he
human spirit alone was good, they attack¬
ed the Church. Pope Innocent 111 at¬
tempted to break the power of the sect in
the Albigensian Crus^ (1208-29), but it
flourish^ for another century.
ALBINO, an organism lacking the pig¬
mentation normal to its kind. The skin and
hair of albino animals (including man) is
uncolored while the irises of their eyes ap¬
pear pink. Albinism, which may be total
or only partial, is generally inherited. Al¬
bino plants contain no CHLOacumYU. and
tiius, being unable to perform photosyn-
iTtESls, rapidly die.
ALBINONL Tomaso (1671-1750), Ital¬
ian composer. Afamous violinist. Ik also
wrote pver 50 operas. Bach, his contem¬
porary, made use of several of Albinoni’s
themes in his own compositions.
ALBRIGHT, Ivan Le Lorraine (1897-
1983), US painter of microscopically
detail̂  canvases whose mood and sym¬
bolism focus on decay and human dissolu¬
t i o n . H i s w o r k s i n c l u d e T h a i W h i c h I
Should Have Done /Did Not Do (1941),
which look ten years to complete, and a
series of paintings for the film The Picture
(^Dorian Gray(1944).
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by fennentalion, oxidation or hydration of
alkenes from petroleum and natural gas
and by reduction of fats and oils. Al¬
cohols of lower molecular weight are
colorless, flammable liquids, miscible
with water. The simplest alcohols are
methanol and ethanol (the intoxicating
constituent of alcoholic beverages); others
include benzyl alcohol, ethylene glyctd
and glycerol. (See also carsohydraiis.)
ALCOTT, (Amos ) B ronson (1799 -
1888). US educator, philosopher and
a u t h o r . A s a t e a c h e r i n s e v e r a l C o n n ,

schools, his progressive methods were too
advanĉ  to be popular. In 1840 he retired
to Concord, Mass., where he was closely
associated wi th the t ranscendental ism of
Emerson, Hawthorne, Thoreau and Cban-
ning. His writings include Concord Days
(1872) wdTabU Talk(\m).
ALCOrr, Louisa May (1832-1888), US
author of Little Women (1869) and other
autobiographical books for childrut.
Daughter of Amos Bronson Alcott, she
began by publishing stories in magazines
l ike the At lant ic Monthly. Hospi ta l
Sketches (1863) was based on her ex¬
periences as aUnion nurse in the ovn.
W a r .

ALCUIN (AD 735-804), English prelate
and scholar whose classical and humanist
scholarship influenced medieval teaching
o f t h e l i b e r a l a r t s . I n 7 8 1 h e b e c a m e
master of the palace school of Char¬
lemagne and supervised Charlemagne's
program of ecclesiastical and educational
reform among the Franks in the Carolin-
gian empire.
ALDEHYDE, atransparent colorless liq¬
uid produced by the oxidation of pure al¬
cohol; one of aclass of organic com¬
pounds derived from alcohol by the
abstraction of two atoms of hydrogen, and
converted into acids by the addition of one
atomofoxygea
ALDEN, John (cl599-1687), aMay¬
flower Pilgrim Father, an able assistant to
the governor of Plymouth Colony. He is
best known through Longfellow’s poem
The Courtship of Miles Standish, bâ  on
the legend that he courted Priscilla Mul¬
lens on behalf of Miles Standish, but mar¬
ried her himself.

ALDER, the popular name of plants of
the genus Aldus. Aldus glutinosa is the
common alder, usually growing in moist
lands.
ALDRICH, Nelson Wilmarth (1841-
1915), US politician, senator from Rhode
Island (1381-1911). Aspokesman for big
business and leader of conservative op-

died in an airplane accident.
ALCOHOLISM, compulsive drinking of
alcohol in excess, one of the most serious
problems in modem society. Many people
drink for relaxation and can stop drinking
without ill effects; the alcoholic cannot
give up drinking without great discomfort;
he is dependent on alcohol, physically and
psychologically.

Alcohol is adepressant that acts initially
by reducing activity in the higher centers
of the brain, nie drinker loses judgment
and inhibitions, he feels free of his respon¬
sibi l i t ies and anxiet ies. This is the basis
for initial psychological dependence. With
further alcohol intake, thought and body
control are impaired (see intoxica-
tton). The alcoholic starts by drinking
more and longer than his fellows. He then
finds that the unpleasant symptoms of
withdrawal—"hangover," tremor, weak¬
ness and haJlucinations-are relieved by al¬
cohol. In this way his drinking extends
through the greater pan of the day, and
physical dependence is established.

T h e a l c o h o l i c o f t e n h a s a r e d u c e d
tolerance to the efrects of alcohol and may
s u f f e r f r o m a m n e s i a a f t e r a f e w d r i n k s .

Social pressures soon lead to secretive
drinking, work is neglected and frnancial
difficulties add to the disintegration of
personality; denial and pathological
jealousy hasten social isolation. Alcohol
depresses the appetite, and the alcoholic
may stop or reduce eating. Many of the
diseases associated with alcoholism are in
pan due to malnutrition and vitamin
deficiency; cirrhosis, neuritis, dementia,
and Korsakov's psychosis. Prolonged al¬
c o h o l w i t h d r a w a l l e a d s t o d e l i r i u m
t r e m e n s .

Treatment of alcoholism is very dif¬
ficult. Sedatives and aniabuse may kelp to
counteract dependence. Reconciliation of
the patient to society is cnicial; he must
understand the reasons for his drinking
and leam to approach his problems and
fears realistically. Psychotherapy and Al¬
coholics Anonymous are valuable in this.
ALCOHOLS, class of aliphatic com¬
pounds of genera! formula R-OH, contain¬
ing ahydroxyl group bonded to acarbon
atom. They are classified as monohydric,
dihvdric, etc., according to the number of
hymoxyl groups; and as primary, secon¬
dly or tertiary according to the number of
hydrogen atoms adjacent to the hydroxyl
group.

Alcohols occur widely in nature, and are
used as solvents and anti freezes and in
chemical manufacture. They are obtained
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His early fame rested od his formuladoD
of d’Alembert's principle in mechanics
(1743). His other works treat calculus,
music, philoso{^y and astrtnomy.
ALEUTIAN ISLANDS, chain of some
150 Alaskan islands of volcanic origm,
extending l,200mi SW and then NW from
the Alaska Peninsula in awide arc , and

separating the Bering Sea from the
Pacific. These treeless, rugged aud foggy
islands support apopulation of ap¬
proximately 8,000; fishing is the chief oc¬
cupation. In 1942 the Japanese occupied
Agattu, Attu and Kiska, the wesiemmost
islands of this strategic chain, and bombed
the naval base at Dutch HaibcH'.

ALEWICFE, fish of the herring groi^, up
to Ifc long, found off the coast and in the
Great Lakes of North America.
ALEXANDER, name of eight popes.
Alexander □(Anselm of Lucca; d. 1073)
pope 1061-73, laid the foundations of the
r e f o r m m o v e m e n t t h a t r e a c h e d f r u i t i o n
under Gregory VII. His deposition of the
bishop of Milan for simony led to the in¬
vestiture contFOv«sy. Alexander III (Or¬
lando Bandinelli; d. 1181), pope 1159̂ 1,
continued the long battle against the
Emperor Frederick IBaibarossa. Opposed
by three antipopes, he was victor over
Frederick at the Battle of Legano (1176).
He convened the Th i rd La te ran Counc i l
(1179) and forced King Henry Dof
England to recogn^ papal supremacy.

B E C K E T .

Alexander VI (Rodrigo Borgia; 1431-
1503), pope from 1492, was the most
notorious of Che Renaissance popes. Bmn
in Valencia, Spain, be was duply in¬
volved in the political turmoil of Italy
of his day. His efforts were directed at in¬
creasing the temporal power of the papacy
and creating great heî taiy domains for
his children, among them Cesare and
Lucrezia Borgia. He was akeen patron of
Che great artists of his day. Alexander VII
(Fabio Chigi; 1599-1^7), pope from
1655, ruled at atime when the papacy was
losing temporal power, and was worsted
in controversy with Louis XIV of France.
ALEXANDER, name of three Russian
tsars. Alexander I(1777-1825) suc¬
ceeded his father, Paul 1, in 1801, with a
reform program which he later abandoned.
In 1805 he joined England and Austria
against Napoleon. After French victories
a t A u s t e r l i t z a u d f t i e d l a n d , h o w e v e r ,
Napoleon ^posed joint Franco-Russian
dominat ion of Europe. But mutual
mis t rus t came to ahead when A lexand^
encouraged British, not French, trade.

position to President Theodore Rooseveltmthe Republican Party, he advocated

C;tive tariffs, the g(̂  standard, andrefo rm .
A L D R I C H , T h o m a s B a i l e y ( 1 8 3 6 -
1907), US editor and writer of poe^,
sttffies, novels and essays. He was editor
of the Atlantic Monthly (1881-90). The
Story of aBad Boy (1870), his best-known
bocA, tells of his youth in Portsmouth,

ALDRIDGE, I ra F reder i ck . (1805-
1867) first US black to achieve fame as an
actor. Known in Britain and on the Con¬
tinent for his bold intapretations of such
Shakespearean roles as Lear. Odiello and
Macbeth, be eventually became aBritish
c i t i zen .
ALDRIN, Buzz (1930- ), US astronaut.
Aldrin was the secmid man to walk on the
moon during the Apollo 11 space flight in
19(W. In 1966 he was the pilot of the
Gemini 12 flight, which included rendez¬
vous maneuvers and h is record S-hour

spacewalks.
ALDUS MANUnUS (1450-1515),Ven¬
etian founder of the Aldine Press whose
scrupulous editions of Greek and Roman
classics (including Aristotle) advanced
Renaissance scholarship. He was the first
man to use italic type (1501), especially
cut in order to praloce cĥ p, pocket-
sized editions of the Latin classics.
ALE, in the US, aiight-colmed, top-fer¬
ment^ beer with an alcohol content of
about 5%. It excludes bottom-fermented
or continental-type beers. Malt iiquon
such as ale are generally called be» m
England.
ALEATORY MUSIC (fi-om Latin alea,
dice), music dependent on chance applied
to the post-1950 tendency of composers to
leave some elements in their work to be
settled by the performer’s decision or by
random chance. John Cage’s work is per¬
haps the best-known example.
ALEICHEM, Sholem. See sh<x.bm.
ALEMAN VALDfei Miguel (1902-
1983), president of Mexico (1946-1952),
asuccessful lawyer, son of arevolutionary
general. He initiated avigorous program
of economic development. After his
presidency, he directed promotion of
tour ism, inc lud ing development o f
Acapulco and bringing the 1968 Olympics
to Mexico.
ALEMBERT, Jean Le R«id d’ (1717-
1783), Bench philosopher, physicist and
mathematician, aleading figure in the
French Enlightenmrat a^ coeditor with
Diderot of the renowned Encyclopidie.

N i l .

H e c a n o n i z e d D i o m a s
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Napoleon invaded Russia in 1812. Almost
the whole French anny was ctetroyed in
the freezing Russian winter, and in 1814
A l e x a n d e r e n t e r e d P a r i s . I n I S I S b e
formed acoali t ion with Austr ia and Prus¬
sia, the HOLY ALUANCE At his death, inter¬
nal repression was abetted by acotnipi
Church and enforced by the secret police,
and the country itself faced economic ruin
and rebellion. Alexander D(1818-1881)
succeeded his father, Nicholas I, in 1855.
Russ ian defeat in i Ik Cr imean War and
peasant unrest forced on him limited
reforms, most importantly the emancipa¬
tion of the s^s in 1861. But this did not

satisfy revolutiona^ grotq>s, and fear of
their activities inspired him at first to more
reactionary policies. He finally relented,
but on the veiy day he signed adecree for
moderate reform he was killed by nihilist
bombs. In foreign policies he was a
moderate, making peace in die Crimea and
keeping out of the Franco-Prussian War
(1870-71), though extending Russian
power in the Far East as well as in Asia.
Alexander III (1845-1894) succeeded his
father Alexander II in 1881. He discarded
the latter's proposals for moderate reform
in favor of ri^d rejne^ion and persecu¬
tion of minorities. But industrial ̂ velop-
ment prospered and construction of the
'ntANSSisniUAN RAILROAD began. In Europe
his policies were peaceful.
ALEXANDER I(1888-1934), king of
Yugoslavia from 1921 until his assassina¬
tion by aCroatian terrorist at Marseille.
He b«ame prince-regent of Serbia in
1914 and commanded the Serbian forces
in WWl. An autocratic ruler, he earned the
enmity of separatist minorities.
ALEXANDER, Franz Gabriel (1891-
1964), German-bom US psychoanalyst
who identified emotional factors based on
human relationships as the cause of
psychosomatic illness. He founded arid
directed (1932-56) the Chicago Institute
for Psychoanalysis and wrote Fundamen¬
tals of Psychoanalysis (1948).
A L E X A N D E R , G r o v e r C l e v e l a n d
(1887-1950), one of the greatest right-
handed pitchers of all times, playing with
the Phillies, Cubs aud C^dinals from
1911 to 1930. He gained tlw major league
record for shutouts in aseason (16) and
the National League career record in com¬
plete games and shutouts.
ALEXANDER THE GREAT (356-323
BC). king of Macedcmia (33b-323 BC)
and conqueror of the Persian Empire. The
son of Philip II of Macedonia, he was bora
in Pella and educated by Aristotle, the

great philosi^iber. In 338 Philip’s defeat
of the Thebans and Athenians at Chaero-
oea iHought all the Greek city-states but
Sparta under Macedonian rule.

At the age of 20 Alexander succeeded
his father and went on to execute Philip’s
plans for freeing the Greeks of Asia Minor
from Persian rule. He invaded the Persian
Empire with 30,000 infantry and 5,000
cavalry, but military victory was not his
only concern; he also took with him a
team of scholars, with the aim of bringing
the blessings of Greek culture to Asia.
After his defeat of the Persian King Darius
III at Issus in 333, he pressed on to subdue
Phoenicia and Egypt, founding Alexan¬
dria. As his dominions in the East spread,
be thought of himself more aud more as
an Eastern prince, thus alienating much of
his Macedonian arniy. in 331 Alexander
again defeated Darius in the decisive bat¬
tle of Gaugamela, after which the prin¬
cipal cities of the Persian Empire,
Babylon, Susa and Persepolis, fell easily
to his attack. He was proclaimed king of
A s i a , a n d t h e n m o v e d o n e a s t w a r d
through Bactria and along the Indus Val¬
ley to the Indian Ocean. He had intended
to go on to conquer India, but his men
refused. On his return to Babylon he
began planning further conquests, but did
not have time to realize in detail his plans
for consolidating the union he had
achieved between the East and the WesL

With no legitimate succession, the empirewas pulled apart aher his death by nval
generals, known collectively as the
Diadochi. But though he lived to be only
33, he had conquered the greatest empire
civi l ization had yet known, and be
{Spared the way for the Hellenistic Age.
ALEXANDRIA, chief port and second
largest city of Egypt, at the NW comer of
the Nile delta, l lOmi NW of Cairo.
Alexandria was founded by Alexander the
Great c332 BC; it was the capital of
Ptolemaic Egypt and agreat center of
trade and learning in the Hellenistic and
Roman world. Among its ancient land¬
marks were the greatest library of antiq¬
uity, arenowned museum and school, and
the f̂ amous lighthouse at Pharos. The city
entered along period of decline after the
Arab conquest of 642, but since the time
of Mehmet Ali it has grown into Egypt’s
principal dianoel for foreign trade, acos¬
mopolitan city
country's industries.
2,905,000.
ALEXANDRIAN LIBRARY, the lat¬
est collection of books in antiquity, con-

wi th many o f the
Pop (met ro )
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ALFRED THE GREAT (c848-899) ,
king of the West Saxons from 871. He
halted die Danish invasions, making his
kingdom of Wessex the nucleus of a
unified England. Already anoted general,
he came to the throne in the middle of a
Danish invasion, which he had to buy off
despite spirited resistance. He used the
truce period to consolidate his army and
navy, and won aconclusive victory at
Edington (878). He occupied London in
886 and was recognized as overlord of all
&igland not in the extensive Danelaw. A
pious ruler, he had many writers, such as
B o e t h i u s a n d B e d e , t r a n s l a t e d f o r h i s
subjects’ benefit, and introduced educa¬
tional and legal reforms.
ALGAE, alarge and extremely diverse
group of plants, including some of the
simplest organisms known to man. They
are mostly aquatic, and range in size from
microscopic single-celled organisms
living on trees, in snow, ponds and the
sur face wate re o f oceans to s t rands o f
seaweed several yards long in the deep
oceans. Some algae are free-floating,
some are motile and some grow attached
to asubstrate.

Algae arc separated into seven major
divisions, primarily on the basis of pig¬
mentation. Blue-green algae have also
been grouped in the algae by some
authorides but differ from other algae in
that they are prokaryotic organisms. Green
algae (division Oilorophyta) are found
mainly in freshwater and may be single-
ce l l ed , f o rm l ong fi l amen t . s ( l i ke
Spirogyra) or aflat leaflike mass of cells
called athallus (like the sea lettuce, Ulva
lactuca). Golden-brown algae (division
Chrysophyta) also include the diatoms.
Brown algae (division Phaeophyta) in¬
clude the familiar seaweeds found on rock
shores. The largest, the kelps, can grow to
enormous lengths. Red dgae (division
Rhodophyta) are found mostly in wanner
seas and include several species of
economic importance. Desmids and
dinoflagellates (both in division Pyr-
rophyta) are siDg!e<elled algae and are
impmtant constituents of marine plankton.
Yellow-green algae and chloromonads
(division Xanthophyta) are mainly fresh¬
water forms, mostly unicellular and nott-
motile. Motile unicellular algae such as
Euglena (division Euglenophyta) are clas¬
sified by some biologists as protozoa, but
most contain chlorophyll and can syn¬
thesize their own food.

Algae in both marine and freshwater
plankton are important as the basis of food

taining perhaps 400,000 manuscripts, in
Alexandria. Egypt. Commenced under
FTOLEMV Soter, it came to be housed main¬
ly in the Museum. Portions were des-
troyoj by fires between 47 BC and the
final fall of the city to the Arabs in AD
6 4 6
ALEXANDRIAN SCHOOL, or Museum
(place dedicated to the Muses), founded
c300 BC, the foremost center of leaimng
in the ancient world during the Hellenistic
Age, and which housed the Alexandrian
Library. The school was renowned from
the first, its teachers including the mathe¬
maticians Apollonius of Perga, Euclid and
Hero; the physicians Erasistratus, Eude-
mus and Hcrophilus; the geographer
Eratosthenes and the astronomer Hippar¬
chus. The la.st great Alexandrian scientist
was Claudius Ptolemy, who worked in the
city between AD 127 and 151. With the
decline of Hellenistic culture, activity in
the school turned away from original re¬
search towards compilation and criticism,
the study of mystical philosophy and
theology assuming an increasingly sig¬
nificant role.
A L E X A N D R I T E , a v a r i e t y o f t h e
mineral chrysoberyl, discovered in the
Urals in 1833 and named for Czar
A l e x a n d e r I I . I t h a s b r i l l i a n t l u s t e r .
Alexandrite has the property of changing
colors when viewed from different direc¬
tions or at different times of the day. In
the daytime it generally seems dark green,
but in artificial light it apirears red.
ALFALFA, or lucerne, important forage
plant, Medicago sativa. widely grown for
pasture, hay and silage. The high protein
content of this perennial makes it an ex¬
cellent food for l ivestock, and the
nitrogen-fixing bacteria in the nodules on
its roots are important in enriching
depleted soil. Alfalfa is of particular value
in arid countries as its extremely long
taproot enables it to survive severe
drought. Alfalfa has trifoliate leaves and
dense clusters of small purple, blue or yel¬
low flowers. Family: Leguminosae.
ALFONSO Xni (1886-1941), king of
Span, posthumous son of Alfonso xn,
became king at birth and began personal
rule in 1902. His intervention in politics
brought instability and unpopularity and
be associated himself with the dictatorship
of Primo de Rivera. After arepublican
landslide in municipal elections he was
forced to leave the country in 1931,
though he refused to abdicate. His
grandson Juan Carlos became king on
General Franco’sdeath.
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chains (see ecology). Many of ihc larger
algae are important to man. fOT example
the red algae Porphyra and Chondrus
crispus are used as foodstuffs. Gelidium,
another red algae, is asource of agar, and
the kelps (such as the giant kelp Macro-
î stis) produce alginates, one use of which
is in the manufacture of ice cream. Other
uses of algae arc in medicine and as
m a n u r e .

ALGEBRA, that part of mathematics
dealing with the relationships ̂ d proper¬
ties of numbers by use of general symbols
(such asa,b,x, y) to represent mathemati¬
cal quantities. These are combined by ad¬
dition (x+y), subtraction (xy), multiplica¬
tion (x.y or most usually xy) and division
(x;y, or most usually x/y). The relation¬
ships between tliem are expressed by sym¬
bols such as =("is equal to"). *("is not
equal to"), >("is approximately equal to").
>("is greater than"), and <("is less than").
These symbols are also used in arithmetic.
ALGEBRA, Abstract abranch of math¬
emat ics that deals wi th sets of abstract

symbols on which certain formal opera¬
tions are denned. The basic algebraic sys¬
tem is the group, in which there is one
Etion, which may be written as multi-ion: a.b =c, in which a. band call
belong to the group. Rings and fields have
both multiplication and Edition and more
closely resemble ordinary number sys¬
tems; the real and complex number sys¬
tems are fields. Avector space is an
abstract system with formal properties
similar to those used in ordinary vector al¬
gebra. Functions, or mappings, from one
algebraic system to another that preserve
the operations of the system play an essen¬
tial role in abstract algebra. Mappings of
vector spaces can be represented by
matrices, the study of which has beu an
important part of abstract algebra.
ALGEBRAIC GEOMETRY, abranch
of algebra concerned with the visual
realization of algebraic functions, whether
such realization is practically possible or
n o L

ALGER, Hora t io (1834-1899) . US
author of more than 100 boys’ books, in
which the heroes rise from rags to riches
through virtue and hard work. Among his
books were Ragged Dick (1867), Luck
and Pluck (1869) and SM or Swim
(1870).
ALGERIA, socialist republic in North
Africa extending from the Mediterranean
deep into the Sahara Desut. The Allas
Mountains, running E-W, divide the
country into three regions; the rugged

coastal zone in the N, clothed with
evergreen trees; the steppe, covered with
scrub and grass, pocked by salt lakes and
flanked by the Atlas ranges, and the stony
and sandy Sahara Desert in the S, with the
sharply fretted Ahaggar Mountains reach¬
ing 9,852ft in the SE. Apart from the
Tafna and Cbeliff (in the NW), most
rivers are iniermittent and useless for ir¬
rigation or hydroelectricity. Ute climate is
marked by mild winters and wann, dry
summers in the N, and by greater ex¬
tremes on the steppe, the Sahara varies be¬
tween roasting days and frosty nights.

Official name: Democratic and Popular
Republic of Algeria
Capital: Algiers
Area:9I9,595sqmi
Population: 26.022.000
Growth ra te : 2 .5%
Langmkges: Arabic, Berber. French
Religion: Muslim
Monetary unit(s): 1Algerian dinar =1(X)
cent imes

People. Some 75% of Algerians (chiefly
Muslim Arabs and Berbers, but still in¬
cluding some Christian Europeans) live in
the fertile coastal area. The ports of Al¬
giers. Oran and Annaga. and northern
trading centers (Constantine, Sidi-bel-
Abbes, Blida) provide urban employment,
but most Algerians still live on their land;
their distribution reflects the mainly
agricultural economy.
^OQomy. Northern farms produce citrus
fruits, grapes, grain and vegetables.
Nomads tend sheep, goats and cattle on
the steppe; and d̂ ert oases yield dates.
Algeria is one of the world's most impor¬
tant oil-producing countries and aprimary
exporter of liquefied natural gas. Oil and
natural gas provide 95% of total export
earnings. Industrial growth is assisted by
extensive road and systems.
Histwy. Phoenicians settled NAlgeria
cl200 BC. It became pan of Carthage but
after the victory of Rome in 201 BC be-
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quin" was applied only to the Weskarini
of the Gatineau valley, but its application
was widened to include other closely re¬
lated tribes such as the Nipissing- and
Abitibi. The tribe gave its name to the Al-
gonquian linguistic division.
ALGORITHM, aspecific set of well-
defined, simple mathematical and logical
procedures that can be followed to solve a
problem in afinite number of steps. An al¬
gorithm is arecipe for finding the ri^t
answer to adifficult problem by breaking
the problem down into simple, easy steps.
ALGREN, Nelson (1909-1981), !US
naturalistic novelist, best known for his
fiction describing Chict^o slum life;
author of The Man with The Golden Arm
(1949) and AW(dk on The Wild Side
(1956).
ALHAMB^ 13th-centuiy citadel andpalace dominating the city of Granada, the
finest large-scale example of Moorish ar¬
chitecture in Spain. The name is Arabic
for "the red castle." It is decorated in an
elaborate but delicate style.
ALI (c600-661), cousin mid son-in-law of
the prophet Mohammed, 4th caliph (656-
^1) or ruler of Islam. He and his two
sons were murdered, leading to the estab¬
lishment of the Omayyad dynasty and a
division of Islam between Sunnites and
Shi’ites. The Shi’iles recognize All’s des¬
c e n d a n t s a s t h e t r u e s u c c e s s o r s t o
M o h a m m e d .
ALL Muhammad (1942- ), US heavy¬
weight boxer. Bom Cassius MarceUus
Clay in Louisville, Ky., he won the world
heavyweight championship flrom Sonny
Liston in 1964. Ali was stripped of his
title in 1967 by the World Boxing As¬
sociation while he was appealing gainst
conv ic t ion fo r d ra f t evas ion la te r over¬
turned. He returned to the ring in 1971
only to be defeated by Joe Frazier, whom
he beat in areturn match in 1974. Ali
defeated George Foreman for the title in
1974, lost it in 1978 to Leon Spinks, won
it back the same year, then retired in 1979.
ALIDADE, instrument for measurement
used by mapmakers and surveyors in
which atelescope is attached to a
straightedge. The user sights an object ot
point through the telescope and then
draws aline parallel to the line of sigjit
with the straî ledge.
ALIEN AND SEDITION ACTS, four
unpopular laws passed by the US Con¬
gress in 1798. Two empowered the presi¬
dent to expel or imprison aliens; one made
naturalization more difficult; another, the
Sedition Act, punished those who wrote or

the Roman province of Numidia.
Vandals (by AD W), Byzantines (in 534)
and Arabs (in the I7th century) all con¬
quered the area. Moors expelled from
Spain became the Algerian-based Barbary
pirates (from 1518 under nominal Ot¬
toman Turkish control). They ravaged
Mediterranean shipping until defeated by
US warships. The French dien absorbed
all Algeria (1830-1909), and French
colonists largely governed it until a
nationalist revolt (1954-62) forced France
to grant Algeria independence. An exodus
of skilled French followed. Ahmed Ben
Bella, Algeria’s first president, was over¬
thrown in 1965 by Houari Boumedienne,
who died in 1979. Under his successor,
Chadli Benjedid, Algeria took aleading
role in North African affairs. In 1988,
plunging oil prices and mismanagement of
the country’s hi^y centralized economy
brought on the most serious social and
economic crisis since independence.

EHssatisfociion with the 30-year reign of
t h e N a t i o n a l L i b e r a t i o n F r o n t w a s
manifested in Dec. 1991 when the fun¬
damentalist Islamic Salvation Front won
the first round of national elections. To
forestall an Iranian-style ftindamentalist
takeover in Algeria, the army staged a
coup, forced the resignation of Pres. Ben¬
jedid, and canceled the next electoral
stage. The new military-backed govern¬
ment proved unable to halt the country’s
economic collapse, and increasing terrorist
attacks by militant fundamentalists raised
the prospect of social chaos and civil war.
ALGIERS, capital, major port and largest
city of Algeria. Founded by Berbers in
935 on the site of the Roman settlement of
Icosium, it v/as taken by the French in
1830. The modem city lies at the base of a
hill overlooking the Bay of Algiers, higher
up the slope is the old Moorish city
dominated by the Casbah, acitadel built
by the Turks. Pop (city) 1,722,000,
(metro) 2,980.000.
ALGOL, acronym for ALGOrithmic Lan¬
guage, sometimes ^ven as ALGebraic
Oriented Language, universal computer
language. Similar to forthan, but with
several important advantages.
ALGONQUIN (or ALGONKIN) IN¬
DIANS, North American Indian tribe.
Among the first with whom the French
made an alliance, they were driven out of
their territory along the St. Lawrence and
Ottawa rivers by tire Iroquois in the 17th
and 18th centuries. Some united with the
Ottawa Indians; afew remain in Ontario
and Quebec. Originally the name "Algon-

c a m e
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spoke "with intent to defame" the govern¬
ment. Enacted by the Federalists to
prepare for apossible war with France,
and to silence Jeffersonian criticism, the
Alien Acts were not put into force. But
several Jeffersonian newspaper editon
were conv i c ted unde r t he Sed i t i on Ac t .
This led to the Kentucky resolutions.
ALIENATION, man’s es t rangement
from society and from himself as an in¬
dividual. The idea spears in rousseau,
was first used as aterm by hegel, and is
DOW often connected with mark. Accord¬

ing to Marx, the sale of l^r power as a
commodity and the general conditions of
production and exchange uitder capitalism
deprive the individual of his essential
humanity.
A L I M E N T k Y C A N A L . S e e g a s t r o ¬
i n t e s t i n a l t r a c t .

A L I N S K Y, S a u ! ( 1 9 0 9 - 1 9 7 2 ) , U S
pioneer in community organization,
known for his early community action
woilc in the Chicago stockyards area
(1939). CreatOT of the Woodlawn Or¬
ganization on Chicago's South Side
(I960), he founded aschool for com-
munî  organization there in 1969.
ALKALI, awater-soluble compound of
the alkali metals (or ammonia) which acts
as astrong base producing ahigh con¬
centration of hydroxyl ions in aqueous
solut ion. Alkal is neutral ize acids to form
salts and turn red litmus paper blue. Com-
mon alkal is are sodium hydroxide
(NaOH), anunonia (NH3), sodium car¬
bonate (Na2C0s) and potassium carbonate
(K2CO3). They have important industrial
applications in the manufacture of glas^
soap, paper and textiles. Caustic alkalis
are corrosive and can cause severe bums.

ALKALOIDS, narcotic poisons found in
certain plants and fungi. They have com¬
plex molecular structures and are usually
heterocyclic nitrogen-containing bases.
Many, such as coniine (from hemlock) or
atropine (deadly nightshade), are extreme¬
ly poisonous. Otheis, such as morphine,
nicotine and cocaine, can be highly addic¬
tive, and some, such as mescaline, are
psychedelics. But in small doses alkaloids
are often powerftii medicines, and are
used as an^gesics, tranquilizers, and car¬
diac and respirator stimulants. Other ex¬
amples are quinine, reserpine and
ephedrine. Caffeine (found in coffee and
tea) is astimulant. Although alkaloids
may be found in any part of the plant they
are usually contained in the seeds, seed
capsules, bark or roots. One plant, the
opium poppy, contains about 30 alkaloids.

Alkaloids are extracted ffom plants and
separated by chromatography; synthetic
alkaloids are seldom economically com¬
petitive.
ALKALOSIS, acondition wherein the
concentration of alkali in the body (cells
and tissues) is higher than normal. This
c a n l e a d t o s e r i o u s d i s o r d e r s o f t h e

electrolyte balance, respiration and con¬
sciousness.

ALLAH, Arabic name (al-ilah> for the
supreme being, used by the prophet
Mohammed to designate the God of
I s l a m .

ALL-AMERICAN CANAL, conqi ieted
1940, brings water 80mi from the Imperial
Reservoir on the Colorado Rto irrigate
500,000 acres of the Imperial Valley, Cal.,
and also supplies water to San Diego. A
branch delivering an equal amount of
water to the Coachella V Îey was opeî
in 1958,
ALLEGHENY MOUNTAINS, range of
the central Appalachians extending from
SW Va. through Md. into Ncentral Pa.
The Alleghenies run parallel to and Wof
die Blue Ridge Mountains, with average
heights of 2,000ft in the Nand more than
4,500ft in the S. The sie^ Eslope is
called the Allegheny Front. The upland
region between the Cumberland Plateau
and Mohawk Valley is known as the Al¬
legheny Plateau.
A L L E G H E N Y R I V E R , r i s e s i n N
central Pennsylvania and flows 325mi
throu^ Pennsylvania and New York
before joining the Monogahela RIvct at
Pittsburgh to form the Ohio.
ALLEIMRY, term applicable in any of
the arts where the l i teral coutent of die

work is subsidiary to its symbolic mean¬
ing. Concrete and material images are
used to-represent more abstract notions;
thus death might be personified as a
re^>^. Bunyan’s Pilgrim’s Progress is a
cla îc example of allegory in literature;
many modern writers also use allegory. It
is common in the visual aits, perhaps most
notably those of the Renaissance and
Baroque periods, as for example in
Bot t ice l l i ’s Pr imavera.
ALLEN, Ethan (1738-1789), American
revolutionary hero, leader of the green
MOUNTAIN BOYS of VeiTOont. In May 1775
he seized the Br i t ish fort at t iconderoga
together with its valuable cannon but in
Sept, was captured in areckless attack on
M o n t r e a l . R e l e a s e d a f t e r a l m o s t t h r e e

years, he was unsuccessful in petitioning
Congress for Vl's statehood; he then at¬
tempted to negotiate the annexation of Vt.
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wheeze and breathlessness of asthma. In
most cases, the route of entry determines
the site of the response—but s^o rashes
may occur regardless of route, and asthma
may follow eating allergenic material,

[f the allergen is injected, anaphylaxis
may occur. Localized allergic reactions in
skin following chronic exposure to chemi¬
cals (e.g., nickel, poison ivy) are the basis
of contact dermatitis. Common allMgens
include drugs (Penicillin, aspirin), foods
(shellfish), plant pollens, animal furs or
feathers, insect stings and the house dust
mi te.

Treatment includes ant ihistamines, cro-
moglycale, steroids and des^isitizing in¬
jections; adrenaline may be life-saving in
severe allergic reactions.
ALUANCE FOR PROGRESS, |wo-
gram designed to aid die economic and so¬
cial development of Latin America, in¬
stituted by President John F. Kennedy in
1961 and brought into being when 22 na¬
tions and the US signed the Charter of
Punta des Este. Most US funds are ad¬
ministered by the Agency for International
Development, and since 1970 the Or¬
ganization of American States has also
reviewed and coordinated programs.
ALLIES, two or more nations bound by
treaty or alliance to act together against a
common enemy in case of war. In WWT
the "Allies" were the members of the
TRIPLE ENTEOTE, together with Serbia, Bel¬
gium, Japan, Italy and, as an "associated
power." die US. In WWl! "Allies" was the
popular term for some 25 nations tha op¬
posed the AXIS POWERS. The major nations
among the Allies were the US, Britain,
Russia. China and. later, the Free French.
These five became the permanent mem¬
bers of the UN Security Council, estab¬
lished in 1945.
ALLIGATORS, two species of la^e,
aquatic, carnivorous, lizardlike reptiles
comprising the genus Alligator. With the
caimans, they form the family Al-
ligatori^ of the order Crocodilia. The
American alligator (A. mississippisnsis)
now largely restricted to Fla. and La., has
been known to attain 20ft in lengdi. but
the rare Chinese alligator (A. siniensis),
which inhabits the upper Yangtze valley,
rarely exceeds 6ft. Alligators can live up
to 75 years.
ALLITERATION, device in poetry of
repeating asound, usually aconsonant, at
the beginning of neighboring words; in the
line from Tennyson’s Lotus Eaters, "Sure¬
ly surely, slumber is more sweet than
toil," the "s" and 'T sounds are allitera-

by British Canada.
ALLEN, Frederick Lewis (1890-1954),
US journalist and social historian. After
teaching at Harvard he entered journalism,
becoming chief editor of Harper's
Magazine (1941-54). His historic^
works, including Only Yesterday (1932),
were readable and popular.
ALLEN, Hervcy (1889-1949), US
novelist and poet, co-founder of the Poetry
Society of S.C. His best-known work is a
long historical novel set in Napoleonic
times, Anthony Adverse (1933), which
was an interaaiional success.
ALLEN, Woody (1935-). US comedian,
author and film director. An unprepossess¬
ing stature and self-effacing wit estab¬
lished him as one of the major comedic
talents of the 1960s and 1970s. Following

nightclub career he broke into filr^
(1965) and wrote, directed and starred in
such successes as Bananas (1971). the
Academy Award-winning Annie Hall
(1977), Manhattan (1979), Hannah and
Her Sisters (1986), and Crimes and Mis¬
demeanors (1989).
ALLENBY, Edmund Henry Hynman,
1st Viscount AUenby (1861-1936),
British field marshal who directed the bril¬
liant campaign that won Palestine and
Syria from the Turks in WWl. From
1919-25 he was British High Commis¬
sioner in Egypt.
A L L E N D E , S a l v a d o r ( 1 9 0 8 - W 3 ) ,
Marxist founder of the Chilean Socialist
Party elected president of Chile in 1970,
having won the largest minority vote. He
subsequently failed to win amajority in
the 1972 elections. His radical reform pro¬
gram disrupted the economy: strikes and
widespread famine led to amilita^ coup
and to his death, reportedly by suicide.
ALLERGY, astate of abnormal sen¬
sitivity to foreign material (allergen) in
suscê ible individuals. It is essentially the
inappropriate reaction of antibodies and
antigens, defense responses to environ¬
mental substances. Susceptibility is often
inhuited but manifestations vary with age.
Exposure to allergen induces the forma¬
tion of antibodies; when, at alater date,
die material is again encountered, it reacts
with the antibodies causing release of his¬
tamine from mast cells in the tissues. In¬
flammation follows, with local irritation,
redness and swelling, which in skin ap¬
pear as eczema or unicaria. In the nose
and eyes hayfever results, and in the
gastrointestinal tract diarrhea may occur.

In the lungs aspecific effect leads to
^asm of bronchi, whicli gives rise to the

a
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live. Early Germanic, Old Norse and Old
English verse are characterized by subtle
accented alliterative measures, and it is
often found in Gaelic and Welsh poetry.
Langland’s Piers Plowman exemplifies a
school of alliterative verse which survived
in WEngland until the late 14th century.
ALLOPATHY, the standard form of
medical practice; asystem of therapeutics
based on the production of acondition in¬
compatible with or antagonistic to the
conditions being treated. This is the op¬
posite of HOMEOPATHY.
ALLOTROPY, the occurrence of some
elements in more than one form (known as
aJIotropes) which differ in their crystalline
or molecular structure. Allotropes may
have strikingly different physical or
chemical properties. Allotropy in which
the var ious forms are stable under d i f¬

ferent conditions and are reversibly inier-
convenibte at certain temperatures and
pressures is called enaniioiropy. Notable
examples of allotropy include diamond
and graphite, oxygen and ozone.
ALLOY, acombination of metals with
each other or with nonmetals such as carb¬
on or phosphorus. They are useful because
their propeilies can be adjusted as desired
by varying the proportions of the con¬
stituents. Very few metals are used today
in apure state. Alloys are formed by
mixing their molten components. The
structures of alloys consisting mainly of
one component may be subsiituiiond or
intersiiiî , depending on the relative size.s
of the atoms. The study of alloy structures
in general is complex. The commonest al¬
loys are the different forms of steel, which
all contain alarge proportion of iron and
smal l amounts of carbon and other ele¬
ments. Brass and bronze, two well-known
and ancient metals, are alloys of copper,
while pewter is an alloy of tin and lead.
The very light but strong alloys used in
aircraft construction are frequently alloys
of aluminum with magnesium, copper or
sil icon. Solders contain tin with lead and
bismuth. Among familiar alloys are those
used in coins: modem "silver" coinage in
most countries is an alloy of nickel and
cc^per. Special alloys are used for such
purposes as die-casting, dentistry, high-
temperature use, and for making ther¬
mocouples, magnets and low-expansion
materials.

ALLPORT, Gordon Wi l la rd (1897-
1967), US psychologist, important figure
in the study of personality, who stressed
the "functional autonomy of motives."
Among his many wotks, The Nature of

Prejudice (1954) has become aclassic in
its field.
ALL SAINTS’ DAY, religious feast day
celebrating all Christian saints, observed
by most Christian churches on Nov. 1. Its
present form dates from the reign of Pope
Gregory III (731-741).
ALLSTON, Washington (1779-1843),
first major US landscape painter. He
painted large dramatic canvases of biblical
and classical scenes, but this early
Italianate style gave way to romanticism
influenced by Turner.
ALLUVIUM, the sand, mud or other
earthly material deposited by rivers and
streams, especially in the lower piarts of
their courses. TTie deltas of some rivers,
for example, the Ganges, the Nile and the
Mississippi, consist of great masses of al¬
luvial deposits. The meadows of plains
flanking many rivers have been built up of
a l l uv i um and o f t en rece i ve f u r t he r ac¬
cumulations during floods.
ALMAGRO, Diego de (1475-1538),
Spanish conquistador who helpied to capv
ture Peru. He joined Francisco Pizarro in
the conquest (1533), then fruitlessly
sought gold in Chile. Returning to Peni,
he claimed and seized Cuzco, then was
defeated and executed by Pizarro’s
brother.

ALMANAC, originally acalendar giving
the pKisidons of the planets, the phases of
the moon, etc., particulariy as us^ by na¬
vigators (nautical almanacs), but now any
yearbook of miscellaneous information,
often containing abstracts of annual statis¬
t ics.
A L M A N A C K D E G O T H A , h a n d ¬
book of the genealogies of Europe's royal
and noble families, founded in Germany
(1763) and later annually produced at
Gotha. Publication stopped in 1944 but
was resumed in 1959.
ALMOND, tree (Prunus amygdalus) re¬
lated to the pleach and apricot. The almond
tree usually grows 10-20ft high and has
lanceolate, finely serrated leaves on thorny
branches, nie large flowers usually occur
in pairs and are soft rose to whitish in
co lo r.

ALOE, the common name of plants of the
genus Aloe, of the same order as the lily.
They are natives of warm climates and
espiecially abundant in Africa.
ALPACA, SAmerican herbivore {lama
pacosj closely related to the llama. It has
along body and neck, and is about Im
(3ft) high at the shoulder. Its long thick
coat of black, brown or yellowish hair
provides valuable wool. All alptacas are
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the highest peak, Mont Blanc (15,771ft),
run along the French-ltalian border. The
Central Alps run NE and Ethrough Swit¬
zerland. TtW Eastern Alps extend throû
SGermany, Austria and ME Italy into
Sloven ia and Croa t ia . Peaks are snowy
and etched by ice action. The Alps are
known for their magnificent mountain
scenery, glacially deepened valleys and
many glaciers.
ALSACE-LORRAINE, region in NE
France occupying 5,608sq mi Wof the
Rhine. It produces grains and grapes, tim¬
ber, coal, potash and salt (from the Vosges
Mts), iron ore and textiles. Metz, Nancy,
Strasbourg and Verdun are the chief cities.
The people are part French, part German
in origin. France and Germany have long
disputed control of the area. In medieval
times it was in the Holy Roman Empire.
France took Alsace af ter 1648 and Lor¬
raine in 1766. Germany seized most of
both in 1871, lost them to France after
WWl, regained control in WWn. then lost
it again.
ALTAIC LANGUAGES, group of lan¬
guages comprising three subgroups; Mon¬
gol, Manchu-Tungus and principally the
Turkic languages. The Altaic languages
are spoken in the Commonwealth of Inde¬
pendent States (formerly USSR), Turkey,
Iran, Afghanistan, China and ttie Mon¬
golian People’s Republic.
A LTA M I R A ,
Spain, inhabited during ttie Aurignacian,
upper Solutrean and Magdalenian periods.
In 1879 the daughter of an amateur ar¬
chaeologist discovered the striking cave
paintings, believed to date from the Mag-
dalcnian Period. They depict such animals
as bison, boars, horses.
ALTERNATING CURRENT, any sig¬
nal that varies with time can be considered
alternating current. It usually means tlat
the current actually changes polarity with
t i m e .
ALTGELD, John Peter (1847-1902),
US political leader and jurist who sought
to defend the individual against abuses of
governmental power and vested interests.
As aCook Co., Hi., superior court judge
he argued that legal practice was weighted
against the poor. Elected Democratic go¬
vernor of Illinois (1892), he backed labor
and championed reform, arousing contro¬
versy by freeing three anarchists impris¬
oned for Chicago's haymarket affair riot
(1886) and by opposing President Qeve-
land’s use of troops to crush the Pullman
strike of 1894.
ALTIMETER, an instrument used fw es-

now domesticated, living mainly in the
Andes above 13,0(X)ft. Family: Cameli-
doe.
ALPHABET (from Greek alpha and
beta}. aset of characters intended to repre¬
sent the sounds of spoken language. Be¬
cause of this intention (which in practice
is never realized) written languages
employing alphabets are quite distinct
from chose using characters which repre¬
sent whole words (see hieroglyphics).
The word alphabet is, however, usually
extended to describe syllabaries, lan¬
guages in which characters represent syll¬
ables. The chief alphabets of the world are
Roman (Latin), Greek, Hebrew, Cyrillic
(Slavic), Arabic and Devanagari.

Alphabets probably originated around
2000 BC. Hebrew. Arabic and other writ¬
ten languages sprang from alinear al-

which had appeared cl500 BC.
From the Phoenician rJphabet, which ap-
pê  around 1700 BC, was derived the
Greek. Roman letters were derived from
Greek and from the rather similar Etrus¬
can, also adescendant of the Greek. Most
of the leners wc now use are from the
Latin alphabet. Uand Wbeing distin¬
guished from V. and Jfrom Iin the early
Middle Ages. The Cyrillic alphabet, used
with the Slavic languages, derives from
the Greek. It is thought that Devanagari
was possibly invented to represent Sans¬
krit. Chinese and Japanese are the only
major languages that function without al¬
phabets, although Japanese has syllabary
elements. (See for the evolution of the let¬
ters of our alphabet, the headings to each
alphabetical section.)
ALPHA CENTAURL star in the constel¬
lation Centaufus, 3rd brightest in the sky.
ALPHA PARTICLE, one of the particles
emitted in radioactive decay. It is identical
with the nucleus of the helium atom and
consists, therefore, of two protons plus
two neutrons bound together. Amoving
alpha panicle is strongly ionizing and so
loses energy rapidly in traversing through
matter. Natural alpha particles wiU
traverse only afew centimeters of air
before coming to rest.
ALPHONSUSLIGUORI, Saint (1696-
1787). Italian priest who founded the Con¬
gregation of the Most Holy Redeemer
(Redemptorisi Order), asociety of mis¬
sionary preachers working with the rural
poor. He was canonized in 1839.
ALPS, Europe’s largest mountain system,
650mi long and 30-180mi wide. Its fojd
mountains result from earth movements in
Tertiary times. The Western Alps, with

c a v e n e a r S a n t a n d e r, N
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or alumina, is acolorless or white solid
occurring in several crysiallinc forms, and
is found naturally as corundum, emery and
bauxite. Solubility in acid and alkali in¬
creases with hydration, mp 2045’C, bp
2 9 8 0 ‘ C . A l u m i n u m c h l o r i d e i s a c o l o r -
les.s crystalline solid, used as acatalyst.
The hexahydrate is used in deodorants and
as an astringent.
ALVARADO, Pedro de (cl485-l541),
Spanish colonizer of Guatemala. He was
Cortes’s chief lieutenant in the conquest
of Mexico (1519-21), then (1523-24) led
t h e f o r c e t h a t s e i z e d w h a t a r e n o w
Guatemala and El Salvador. As governor
of Guatemala he inst i tuted forced Indian
labor and founded many cities.
ALVAREZ, Luis Walter (1911-1988).
US physicist awarded the 1968 Nobel
Prize for Physics for work on subatomic
particles, including the discovery of the
transient resonance panicles. He helped
develop much of the hardware of nuclear
physics. In the 1980s he and his son. Wal¬
ter Alvarez, were leading proponents of
the view that acollision of dte eanh and a
comet some 65 million years ago caused
the extinction of the dinosaurs.

ALZHEIMER’S DISEASE, progressive
degeneration of the brain, with symptoms
of memory loss, disorientation and other
intellectu^ impairment. Although as¬
sociated with the elderly and with "senile
dementia." this disorder can also afflict the
middle-aged. Both cause and cure of
Alzheimer ’s disease are unknown.
AMADO, Jorge (1912- ) , Brazi l ian
novelist, author of The Violent Land
(1942) and Gahriela. Clove and Cin¬
namon (1958). His books ate particularly
concerned with the plight of die poor.
AMALGAM, acompound of mercury or
quicksilver with another metal. Most me¬
tals will form amalgams, except iron and
platinum. Amalgam is used in dentistry
for filling teeth, and usually contains cop¬
per. silver, and zinc.
AMANA SOCIETY, religious commu¬
nity comprising Amana and associated vil¬
lages, founded in Iowa in the mid-l9th
century. Originating in aGerman Pietist
sect which stressed the divine inspiradon
of the Bible, the society farmed 25,(X)0
acres of prairie and praedeed self-suf¬
ficiency based on communal labor and
property sharing, in 1932 it became a
cooperative corporation.
AMARYLLIS, agenus of bulbous-rooted
planK with fine (lowers. Some of them,
called lillies, form the type of namral
family of plants, the Amaryllidaceae.

timaling the height of an aircraft above sea
leve l . Mos t a re mod ified anero id ba ro¬

meters and work on the principle that air
pressure decreases with increased altitude,
but these must be constantly recalibrated
throughout the flight to take account of
changing meteorological conditions (local
ground temperature and air pressure
reduced to sea level). Radar altimeters,
which compute absolute altitudes (the
height of the aircraft above the ground
surface immediately below) from the time
taken for radar waves to be reflected to the

aircraft from the ground, are essendal for
blind landings.
ALTIPLANO, ahigh plateau region in S
Amer ica be tween the Wand Ecord i l le ras
of the Andes. Its bleak grasslands lie be¬
tween 10,(X)0 and I2.(X)(}ft and run Sfrom
Peru through Bolivia and into Argentina.
It contains lakes Titicaca and Poopo.
ALTITUDE SICKNESS, acondition of
oxygen lack in blood and tissues due to
low atmospheric pressure. Night vision is
impaired, followed by breathlessness,
headache, and faintness. At 16,000ft men¬
ial changes include indifference, euphoria
and faulty judgment, but complete ac¬
climatization is possible up to those
heights. At very high altitudes (20,000ft to
25,000fi), cyanosis, coma and death rapid¬
ly supervene. Treatment is by oxygen and
descent. The use of pressurized cabins
prevents the occurrence of the condition in
a i r t rave l .
ALUMINA, oxide of aluminum, some¬
times ctdied corundum, which is widely
distributed in clay, slates, and shales. It is
formed by the decomposition of the
feldspars in granite, and used as an
abrasive.
ALUMINUM (Al), silvery-white metal in
Group IIIA of the periodic table, the most
abundant metal, comprising 8% of the
earth's crust. It occurs naturally as
bauxite, cryolite, feldspar, clay and many
other minerals, and is smelted by the Hall-
Heroult process, chiefly in the US, and
Canada. It is areactive metal, but in air is
covered with aprotective layer of the
oxide. Aluminum is light and strong when
alloyed, so that aluminum alloys are used
very widely in the construct ion of
machinery and domestic appliances. It is
also agood conductor of electricity and is
often used in overhead traasmission cables

where lightness is crucial. AW 27.0, mp
660'C. bp 2467’C, sg 2.6989 (20*C).
Aluminum compounds are trivalent and
mainly cationic, though with strong bases
aluminates are formed. Aluminum oxide,
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AMATI, Italian family of violin makers
in Cremona <l6th-17th centuries). Noted
members were Andrea (cl520-cl578),
his sons Antonio and Girolamo, and
Girolamo’s son Nicold {1596-1684), the
most famous of all. His superb instru¬
ments became models for chose of Andrea
Guameri and Antonio Stradivari .
AMAZON RIVER, world’s largest river
in volume and drainage area, and second
longest, at 3.900mi. Its basin drains 40%
of South Amer ica . The Amazon r ises in
Andean Peru near the Pacific Ocean and
flows Ethrough the world’s largest
equatorial forest to the Atlantic Ocean. It
is abroad sluggish stream up to 30mi
w i d e i n fl o o d , w i t h h u n d r e d s o f
t r i b u t a r i e s , 1 7 o f w h i c h a r e m o r e d i a n
1,0(X)mi long.

Fed by annual runoff from 7(}-120in of
rain, the river pours an estimated one-fifth
of all water falling on earth into the Atlan¬
tic Ocean, where its current extends 200mi
out to sea. Tides are fell 600mi upstream,
and ocean going vessels can travel
2,300mi to Iquitos in Peru. Other ports are
Bel6m and Manaus, handling river com¬
m e r c e i n h a r d w o o d s a n d o t h e r f o r e s t
products of sparsely pec^Ied Amazonia.
Spain's Vicente PmiSn discovered the
river mouth in 1500;Francisco de Orellana
was the first to travel downriver from the
Andes to the Atlantic (1S4I).
AMAZONS, in Greek legend, arace of
warrior women living in the Black Sea
area. Their name derives from the Greek
word for "breastless," due to their alleged
practice of removing the right breast to aid
arrftery. One myth relates how Hercules,
as his ninth lab ,̂ took the girdle of the
Amazonian queen Hippolyta. Later tales
assoc ia te Amazons wi th Braz i l and wi th
Dahomey in West Africa.
AMBER, fossilized resin from prehistoric
evergreens. Brownish-yellow and trans¬
lucent. it is highly valued and can be easi¬
ly cut and polished for ornamental pur¬
poses. Its chief importance is that fossil
insects up to 20 million years old have
been found embedded in it.
AMBERGRIS, waxy solid formed in the
intestines of sperm whales, perhaps to
protect them from the bony parts of then-
squid diet. When obtained from dead
whales, it is soft, black and evil-smelling,
but on weathering (as when found as flot¬
sam) it becomes hard, gray and fragrant,
and is used as aperfume fixative.
AMBERJACK, long, e longated fish
found in tropical oceans. The amberjack’s
superior swimming and fighting abilities

make it apopular game fish. They may
reach aweight of more than 1501bs and a
length of more than 5ft.
AMBLER, Eric (1909- ). English
suspense writer, noted especially for
stories in which ordinary, unheroic char¬
acters are caught up in mtemationai in¬
trigue and danger. His numerous works
include Epitaph for aSpy (1938) and A
Coffin for Dimilrios (1939). Here Lies
(1985) is his autobiography.
AMBROSE, Saint (c340-397), an impor¬
tant Father of the Latin Church. ARoman
governor who became the influential
bishop of Milan, he attacked imperial
moral standards and strengthened the posi¬
tion of the Church amid the ruins of the
Roman Empire by his preaching and writ¬
ing. St. Augustine was one of his converts.
AMENHOTEPI IUU th cen tu r y BC) .
Egyptian king (1417-1379 BC) of the
18& dynasty. Ruling at the height of the
ancient Egyptian empire, he built notable
monuments at Thebes, Luxor, and Kamak.
His son was Akhenaion.

AMENDMENT, in legislation, achange
in abill or motion under discussion, or in
an existing law or constitution. In the US
Congress abill already passed by one
house may be amend^ by the second
house, if the first house does not agree to
this ameodmeni , aconference commit tee,
made up of members of both houses, is
called to work out acompromise.
AMERICA, the two major continents of
the Western Hemisphere, North and South
America, or only the United States. The
term was coined in 1507 by the German
geographer Martin Waldseemiiller in
honor of the Italian navigator Amerigo
Vespucci, who supposedly discovered
much of South America, the area to which
(he term was originally confined.
AMERICA FIRST COMMITTEE, iso¬
lationist organization that opposed US in¬
volvement in WWII. It was founded by R.
Douglas Stuart, Jr., in September 1940. Its
supporters numbered 800,000 and in¬
cluded the Hearst newspapers and Charles
Lindbergh, but the Committee collapsed
after Japan attacked Pearl Harbor.
A M E R I C A N A C A D E M Y O F A R T S
AND LETTERS, organization (o (xtv
mote literature and the fine arts in the US,
f o u n d e d i n 1 9 0 4 . B a s e d i n N e w Yo i k

City, it originally had 50 members, out¬
standing in literature art and music,
chosen from the membership of its parent
organization, the National Institute of Arts
and Letters {1898). The groups sub¬
sequently combined in the American
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tions anendcd by several thousand
delegates. The organization’s main objec¬
tives are more pay, fewer working hours
and bet te r work ing cond i t ions fo r
employees, obtained by union-manage¬
ment agreements that present industrial
harmony and prosperity. Each afRliated
union conducts its own collective bargain¬
ing and determiiKS much of its own
policy. The AFL-CIO takes influential
stands on such issues as social welfare,
coaservation, education and international
problems. It has recently backed Demo¬
cratic presidential candidates.

The AFL originated in 1886 in the reor¬
ganized Federation of Organized Trade
and Labor Unions. Initially led by Samuel
Gompers, it comprised only craft unions,
excluding unskil led and semiskil led
workers, whose numbers multiplied as
mass production increased in the early
1900s . To ca te r to these worke rs , AFL
dissidents in 1935 formed the Committee
for Industrial Organization, later the CIO.
led by John L. Lewis. In the 1950s laws
hostile to organized labor encouraged
union cooperation and in 1955 the AFL
and CIO merged, with George Meany
(head of AFL) as president. Meany retired
in 1979 and was replaced by his hand¬
picked successor. Lane Kirkland. Al¬
though nearly 40% of all union workers
are women, i t was not unti l 1980 that a
woman l abo r l eade r was named t o t he
AFL-CIO executive council: Joyce Miller,
vice-president of the Amalgamated Cloth¬
ing Textile Workers.
AMERICAN FUR COMPANY, the ear¬
liest US trading monopoly, founded 1808
by John Jacob Astor. With his Pacific Fur
Co., it conuoUed the fur trade from the
Great Lakes Wto the Pacific and monopo¬
lized trade in the Mississippi valley.
A M E R I C A N I N D I A N M O V E M E N T
(AIM), Civil rights organization, founded
in 19^ to establish equal rights and im¬
prove l i v i ng cond i t i ons o f Na t i ve
Americans. AIM has demanded the retum

of property rights as specified in govern¬
ment treaties with various tribes, legal
reform, and refonn of education, employ¬
ment, and health services for Native
Amer i cans .
A M E R I C A N L A B O R PA R T Y, N Y.
State left-wing political pa^ (1936-56).
Founded by labor leaders, it helped elect
its member Fiorello La Guardia mayor of
New York in 1937 and 1941 and Herb«t

Lehman governor in 1938. In WWII it
split over attitudes to Russia: the right
under David Dubinsky accused Sidney

Academy and Institute of Arts and Letters,
w i th 250 members . I t makes awards to
writers, artists and musicians and sponsors
exh ib i t i ons .
A M E R I C A N A S S O C I A T I O N F O R
T H E A D V A N C E M E N T O F S C I E N C E

(AAAS), the largest US organization for
tte promotion of scientific understanding.
F o u n d e d i n B o s t o n i n 1 8 4 8 b u t n o w

centered in Washington, it has 135.000 in¬
dividual and 3(X) corporate members. Its
publications include the weekly Science.
A M E R I C A N A S S O C I A T I O N O F R E ¬
TIRED PERSONS (AARP), service and
interest organization of people 50 and
older, founded in 1958 and ĥ dquanered
in Washington, D.C. In 1992 it had 32
mi l l ion members .
A M E R I C A N B A R A S S O C I A T I O N
(ABA), organization of US lawyers,
found^ in 1878 and headquartered in
Chicago, 111. In 1992 it had 360,000 mem¬
bers.
A M E R I C A N C I V I L L I B E R T I E S
UNION (ACLU), oiganizaiion founded
1920 and dedicated to defending constitu¬
tional freedoms in the US. From its found¬
ing the ACLU has participated in the
nation’s most important civil liberties
cases: the Scopes Trial (1925), which
challenged aTennessee law barring the
right to teach Darwin’s theory of evolu¬
t i o n i n s c h o o l s ; t h e f e d e r a l c o u r t t e s t
(1933) that ended censorship of James
JOYCE'S Ulysses, and the landmark Brown
V. Board of Education (1954) case, which
successfully challenged the constitu¬
tionality of racially segregated public
schoolhig. In 1978 it upheld the American
Nazi Party’s right to march in Skokie. 111.,
and to display swastika symbols. In 1992
the ACLU had 375,(XX) members.
A M E R I C A N
SOCIETY, US organization formed in
1822 to found an overseas home for free
Negroes. Some abolitionists thought it
secretly pro-slavery. Its West African
colony, established in 1816, became
Aftica’s first black republic, Liberia, in
1847.
A M E R I C A N F E D E R A T I O N O F
L A B O R A N D C O N G R E S S O F I N -
DUSTRIAL ORGANIZATIONS (AFL-
CIO), powerful US federation of labor
unions created in 1955 by the merger of
the AFL and CIO. Some 125 const i tuent
unions represent about 15 million mem¬
bers. Anational president, secretary-
treasurer and 27 vice-presidents make up
t h e e x e c u t i v e c o u n c i l . T h i s e n f o r c e s

policy decisions made at biennial conven-

C O L O N I Z A T I O N
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American poets. Henry Wadsworth
LongfeUow, though his melodious narra¬
tive verse was not enduring, was the most
popular poet of his day. In the late 19th
century, two men implanted anew realism
in American literature: the expatriate
Henry James effected new psychological
action in novels such as Portrait of aLady
flSSlI, and the humorist Mark Twain
legitimadzed the colloquial voice and the
regional setting in his masterpiece. Huck¬
leberry Firm (I88S). Meanwhile, the
novelist and poet Stephen Crane became
the first American naturalist writer. Ttiese
three influenced the work of such contem¬

poraries as William Dean Howells, Edith
Wharton and Theodore Dreiser, and laid
the foundations for ageneration of early
20th centi^ writers concerned with the
effects of industrialized society on the in¬
d i v i d u a l , t h e f o c u s o f s u c h w o r k s a s
Sinclair Lewis’s Main Street (1920), John
Dos Passos’ U.SA. (1934) and John
Steinbeck's The Grapes of Wrath (1939).

In the post-WWl period, three in^xmant
AiDMican writers emerged. F. Scott
Fitzgerald precisely rendered the glamour
and tragedy of the 1920s in novels such as
The Great Gatsby (1925). Wi l l iam
Fmilkner expwded foe boundaries of foe
novel, taking it for beyond naturalism with
works such as The Sound and the Fury
(1929). And Ernest Hemingway estal^
Ushed adistinctively direct, spare and
vivid prose style in short stories and his
first novel, The Sun Also Rises (1926).

P o s t - W W U n o v e l i s t s o f n o t e i n c l u d e
S a u l B e l l o w, E u d o r a W d t y, J . D .
Salinger, Norman Mailer, John Cbeever,
and John Updike.

Not until the 20th century did America
produce amajor dramatist, Eugene O'¬
Neill. In such powerful masterpieces as
Desire Under the Elms (1924), The
Iceman Cometh (1946) and Long Day's
Journey Into Night (1957), O’Nei l l
developed arealistic theatrical form that
subsumed his own early experiments in
expressionism and sirram-of-conscious-
ness. After WWU other major talents ap¬
peared, including Tennessee Williams,
A r t h u r M i l l e r, E d w a r d A l b e c , a n d S a m
Shepard. Early 20th-century heirs of the
free-form poetry of Whitman and the
verse of Dickinson included Amy Lowell,
Carl Sandberg and Robert Frost. Between
the world wars aNew Poetry movement
formed, influenced by Whitman, Dicken¬
son, the French Symbolists and even foe
Chinese ideogram. It included such poets
as Ezra Pound and Wallace Stevens. T. S.

Hillman’s left of being communist-con¬
trolled. The party disbanded in 1956.
AMERICAN LEGION, organization of
honorably discharged male and female
w a r t i m e U S v e t e r a n s , f o u n d e d i n 1 9 1 9
and headquartered in Indianapolis, Ind. In
1992 it had 3million members.
A M E R I C A N

with accounts of the hopes, discoveries
and disasters experienced by the explorers
of the New World. The writings of estab¬
lished settleis followed in the 1600s,
reflecting foe Puritan and Colonial con¬
cerns of foe time and including Anne
Bradstreet's devotional poetry and Cotton
Mather's pious New &igland history.
Magnolia Ckristi Americana (1702). The
late 1700s heralded the eloquent prose of
t h e A m e r i c a n R e v o l u t k m a r i e s , s u c h a s
Thomas Paine's Common Sense (1776)
and Benjamin Franklin’s Autobiography
(1790). After the Revolutionary War, the
s^st Washington Irving became the first
American fiction writ» to gain an interna¬
tional reputatitm wifo Sketchbook (1820),
and James Fenimore Cooper became foe
firs t eminent Amer ican nove l is t w i fo h is
rough-bewn historical romances such as
The Last of the Mohicans (1826).

Wifo tite gradual development of foe
vast country duiir^ the 1800s, adistinc¬
tively Amoican individualism began to
assert itself in writings such as Walden
(1854) by Henry David TTiMeau and the
essays of Ralph Waldo Emerson, which
chainpioned indepeudrai thought and
spiritual rejuvenation. There also arose a
cluster of major works that establifoed a
body of serious American fiction. Na¬
than ie l Haw tho rne ’s The Sca r l e t Le t t e r
(1850) and Herman Melville’s master¬
piece, Moby Dick (1851), displayed
(nofound insight into the dilemmas of
man’s isolation, his place in nature and his
capacity for evil. Edgar Allan Poe, a
pioneer of the short story and of the detec¬
tive fiction genre, was also in foe van¬
guard of the Freuch symboust movement
wifo such feverish works as the poem The
Raven (1845) and the story The Tell-Tale
Heart (1843̂  Walt Whitman’s epic col¬
lection of poems. Leaves of Grass (1855—
1892), celebrated the American ex¬
perience wifo avivid evocation of love
and concern for foe people and their
democracy. Wifo his innovative rhythms,
Whitman influenced foe free-verse poe^
of the 20lh century. Meanwhile, Emily
Dickinson wrote the compressed, idio¬
syncratic verse which has since estab¬
lished her as one of the most original of

LITERATURE began
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ganized early in the 19th century, it
received its present name in 19S3.
AMERICA’S CUP, international yacht¬
ing trophy awarded in abest-of-seven
competition among 12-meter yachts in the
waters of the previous winner. From 1851
to 1983 the cup was held by the New
York Yacht Club, and races were con¬
ducted off Newport, R.I. The victory of
Ausiralia Uover the US yacht Liberty in
1983 caused the cup’s removal to Perth.
The San Diego Yacht Club retrieved the
cup in 1987 and retained it in 1988, when
it pitted an unorthodox catamaran against
aNew Zealand monuhul l .
AMERICA THE BEAU’nFUI, popular
patriotic song, with words written in 1893
by Katherine Lee Bates and music by
Samuel A. Ward.
AMERICIUM, chemical element; sym¬
bol Am; at.wt. 243; at.no. 95; valence 2.3,
4.5, or 6. Americium was the fourth tran¬
suranium element to be discovered. The
luster of freshly prepared americium metal
is whiter and more silvery than plutonium
or neptunium prepared in the same way. It
appears to be more malleable than
uranium or neptunium and tarnishes slow¬
ly in dry air at room temperature.
AMES, Fisher (1758-1808), US poli¬
tician, aleading New England Federalist.
As aUS representat ive f rom Mas¬
sachusetts (1789-97), he supported
Alexander Hamilton against Thomas Jef¬
ferson and defended theJAvniEATY.
AMETHYST, transparent violet or purple
variety of quartz, colored by iron or man¬
ganese impurities. The color changes to
yellow on heating. The best of these semi¬
prec ious gems come f rom Braz i l ,
Uruguay, Ariz, and the Commonwealth of
Independent Stales.
AMHARIC, official language of Ethio¬
pia, spoken by some six million people. It
is aSemitic tongue evolved mostly from
ancient Ge’ez or Bthiopic. Its alphabet has
33 characters, each with seven forms that
represent aconsonant and different
v o w e l s
A M H E R S T, J e f f r e y A m h e r s t , 1 s t
Baron (1717-1797) , Br i t i sh major -
general who helped take Canada from the
French. He captured Louisburg fortress on
Cape Breton Island (1758), then
Ticonderoga and Crown Point (1759) and
lastly Montreal (1760). While governor-
general of British North America (1760-
63) he crushed apro-French Indian rising
led by Pontiac.
AMINE, chemical compound formed
from ammonia by replacing one or more

Eliot, whose poem The Waste Land
(1922) was peihaps the most influential
wrinen in the 20lh centmy, introduced the
term "objective correlative" to describe the
singular situation or image which apoet
uses to convey aparticular emotion. Wal¬
lace Stevens advanced anew " romant ic "
notion of the now-transeending imagina¬
tion. After WWII, major names in US
poetry have included Robert Lowell and
Sylvia Plath.
(See also die individual entries of the
o t h e r s . )
A M E R I C A N M E D I C A L A S S O C U -
TION (AMA), organization of US phy¬
sicians founded in 1847 and headquarter̂
in Chicago, III. In 1992 it had 271,000
members .
A M E R I C A N M U S E U M O F N A ¬
TURAL HISTORY, an inst i tut ion in
New York City founded in 1869 and dedi¬
cated to research and popular education in
anthropology, astronomy, mineralogy and
natural history. It is not̂  for its mounted
specimens of birds and other animals from
all over the world, fossil collections which
include a47-foot-long skeleton of a
Tyrannosaurus rex, its gem collection with
the Star of India sapphire, and the Hayden
Plane ta r ium.
A M E R I C A N PA R T Y, c o n s e r v a t i v e
political party origin^ly called the
American Independent Party. Established
in 1968. the party’s purpose was to sup¬
port the presidential candidacy of George
C. Wallace, governor of Alabama.
A M E R I C A N P H I L O S O P H I C A L S O ¬
CIETY, the oldest US learned society,
based in Philadelphia where it was
founded by Benjamin Franklin in 1743.
The US counteipart of the royal soctETY
OF LONDON (1660), it currently has nearly
600 US and foreign members. It has an
extensive library, much relating to early
American science. Its publications com¬
menced in 1769 with Transactions.
A M E R I C A N R E V O L U T I O N . S e e r e v o -
L U n O N A R Y WA R . A M E R I C A N .
A M E R I C A N S F O R D E M O C R A T I C
ACTION, independent political organiza¬
tion. founded in 1947, that supports liberal
policies, promoting civil rights and oppos¬
ing US military involvement in develop¬
ing countries.
A M E R I C A N S T O C K E X C H A N G E
(AMEX), second largest securities market
in the US (after the New York Stock Ex¬
change). Located in the fmancial district
of New York City, ,the Amex has 864
regular members and trades approximately
1,(X}0 issues of stocks and bonds. Or-
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AMISH, conservative group of the Men-
nonite sect, founded by Jakob Ammann in
Svdtzerland in the 1690s. In the 18th ecu'
tury members settled in what are now Ind.,
Ohio and Pa., and today they live in other
slates too. Literal interpretation of the
B i b l e l e a d s t h e i r f a r m c o m m u n i t i e s t o
reject modem Life (including electricity
and cars). Amish wear old-style clothes,
plow with horses and observe the Sabbath
strictly. (See also Pennsylvania Dtrrca)
AMISTAD CAS^ US lega l case o f
1 8 4 1 , i n v o l v i n g N e ^ s l a v e s w h o
mutinied aboard the Spanish slave^p
Amistad and sought asylum as free men in
the US. John Quincy Adams successfully
defended them in the Supreme Court
against the Van Buren administration's
(keision to return the Negroes to their
Spanish masters.
AMMAN, largest city and capital of the
Kingdom of Jordan. Located about 25mi
northeast of the Dead Sea and 66mi east
of Jerusalem, it is the most important
commercial and industr ia l center of Jor¬
dan. Present industr ies include food and
tobacco processing, and textile, cement
and leatberware plants. Arab rehigees
from Israel and Israel i -held terr i tor ies of

Jordan have settled in the city and greatly
enlarged its population in recent years.
There are extensive Greco-Roman ruins in
and around the ci^, including baths, a
fortress, atemple d̂ cated to Hercules, a
huge theater and aByzantine basilica.
Pop. 978,(XK),
AMMANN, Othmar Hermann (1897-
1963), American engineer. He designed
the George Washington Bridge in New
York City (1931), the San Francisco Gold¬
en Gate Bridge (1935) and the Verrazano
Narrows Bridge in New York (1964).
AMMONIA (NHj), colorless acrid gas; a
covalent hydride. 'The pyramidal molecule
turns inside out very rapidly, which is the
basis of the ammonia clock (see atomic
clock). Ammonia’s properties have typi¬
cal anomalies due to hydrogen bonding;
liquid ammonia is agood solvent. Am¬
monia is abase; its aqueous solution con¬
tains ammonium hydroxide, and is used as
ahousehold cleaning fluid. Ammonia is
used as afertilizer, arefrigerant, and to
make ammonium salts, urea, and many
drugs, dyes and plastics. mp-78'C, bp-
33*C. On reaction with acids, ammonia
gives ammonium salts, containing the
NHift- ion, which resemble alkali metal
salts. They are mainly used as fertilizers.
Ammonium choride (NH4CI), or sal am¬
moniac, acolorless crystalline solid used

hydrogen atoms of the ammonia molecule
with acorresponding number of organic
radicals.

AMINO ACIDS, an in^wrtaoi class of
carboxylic acids containing one or more
amino (-NH2) groups. Twenty or so alpha-
amino acids (RCH[NH2]CC>0H) are the
building blocks of the prmeins found in all
living matter. They are also found and
synthesized in cells. Amino adds are
white, crystalline solids, soluble in water;
they can act as acids or bases depending
on the chemical envi ronment. In neutra l
solution they exist as zwitterions.

An amino add mixture may Ire analyzed
by chromatography. All alpha-amino acids
(except glycine) contain at least one asym¬
metric ca^n atom to which are attached
dte carboxyl group, the amino group, a
hydrogen ^om and afourth group (R) that
differs for each amino acid and d^rmioes
its character. Thus amino adds can exist
in two miiTOf-image fmms. Generally
only L-isomers occur in n^ure, but afew
bactoia contain D-isomers.

Humans synthesize most of the amino
adds needed for nutridon, but depend on
protein foods for ei^t "essential amino
acids" which they cannot produce. Inside
the body, amino acids derived from food
are met̂ lized in various ways. As each
amino acid contains both an acid and an
amino group, they can form along chain
of amino acids bridged by amide links and
called peptides. Peptide synthesis from
constituent amino acids is ast^e in
protein synthesis. Thus some are con¬
verted into hormones, enzymes and
nucleic acids. Proteins may be broken
down again by hydrolysis into their con¬
stituent amino acids, as in digestion.
When amino acids are deaminated (the
amino group removed), the nitrogen pas¬
ses ou t as u rea . The rema inder o f the

molecule enters the citric acid cycle being
broken down to provide energy.

Scientists have produced amino acids
and simple peptide chains by combining
carbon dioxide, ammonia and water vapor
under the sort of conditions (including
electric discharges) thought to exist on
earth millions of years ago. This may pro¬
vide aclue to the origin of life. (See life.
METABOUSM. NUCLEIC ACIDS, PROTEINS.)

AMI^ Kingsley (1922- ), EngUsh
novelist, poet and critic. He emerged as
one of the angry young men with Lucky
Jim (1954), an amusing attack on social
and academic pretentions. Among his later
works are Take aGirl Likt You (1960)
and yoke’s Thing (1978).
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species of amoeba may form asingle cyst
to survive adversity.) Certain amoebas can
reproduce sexually .

Amoebas are found wherever there i s
moisture, some parasitic forms living
w i t h i n o t h M a n i m a l s : E n t a m o e b a h i s -
tofytka. for example, causes amoebic
dysentery in man. The type-species is
Amoeba proieus. which has asingle
nucleus and can form only one pseudo¬
podium at alime.
AMON, ancient Egyptian deity whose
cult reached "nicbes about 2100 BC. He

was sometimes depicted as ahuman with
aram's head, and sometimes as aram
with large curved horns. Amon came to be
identified with Zeus by the Greeks, and
with Jupiter by the Romans.
AMOS (8th century BC). Hebrew pro¬
phet, the first to proclaim clearly that there
was one God for all peoples. Ashepherd
from Judah, he preached in neighboring
Israel, denouncing its corruption until ex¬
pelled by the king. The probably posthu¬
mous biblical Book of Amos is the earliest
record of aprophet’s sayings and life.
AMP£:R£, Andr4 Marie (1775-1836),
Fiench mathematician, physicist and
philosopher best remembered for many
discoveries in electrodynamics and
electromagnetism. In the early 1820s he
developed Oersted’s experiments on the
interaction between magnets and electric
currents and investigated the forces set up
between current-carrying conductors.
AMPHETAMINES, agroup of stimulant
drugs, including benzedrine and methe-
drine, now in medical disfavor following
widespread abuse and addiction. They
counteract fatigue, suppress appetite,
speed up performance (hence "Speed")
and give confidence, but pronounced
depression often follows; thus psychologi¬
cal and then physical addiction are en¬
couraged. Aparanoid psychosis (resem¬
bling schizophrenia) may result from
I^olonged use, although it may be that
amphetamine abuse is rather an early
symptom of the psychosis. While no
longer acceptable in treatment of obesity,
they are useful in narcolepsy, arare con<£-
tion of abnormal sleepiness.
AMPHIBIA, aclass of venebrates, in¬
cluding fix)gs, toads, newts, salamanders
and caecilians. Typically they spend part
of their life in water, part on land. They
are distinct from reptiles in that their eggs
lack amnions, and must hence be laid in
moist conditions, and that their soft, moist
skins have no scales.

They are of the subphylum vertebraia.

in dry cells and as aflux. Anunonium
nitrate (NH4NO3), acolorless crystalline
s o l i d , a s a f e r t i l i z e r a n d i n e x ¬
plosives. mp 170'C.
AMNESIA, the total loss of memory for a
period of time or for events. In cases of
concussion, retrograde amnesia is the
permanent loss of memory for events just
preceding ahead injury while p<^-
traumatic amnesia ^plies to aperiod
after injury during which the patient may
be conscious but incapable of recall, both
at the time and later. Similar behavior to
the latter, termed fugue, occurs as a
psychiatric phenomenon.
AMNESTY INTERNATIONAL, found¬
ed 1961 to aid political prisoners and
others detained for reasons of conscience

throughout the world. With thousands of
memben around the world, including the
US. it has advisory status with the UN and
other international organizations. Amnesty
Internationa] received the Nobel Prize for
Peace in 1977.

AMNIOCENTESIS, the procedure of
obtaining asample of the amniotic liquid
surrounding afetus by puncturing the ab¬
domen of the pregnant woman with avery
fine, hoUow needle. Cells and other sub¬
stances shed into the amniotic fluid by the
ferns are used for diagnosing the presence
of such d isorders as down-s syndrome.
TAY-SACHS DISEASE and Spinal malforma¬
tions. Amniocentesis also can be used to
determine the sex of an unborn child with
95% accuracy.
AMNION, atough membrane surround¬
ing the embryo of reptiles, birds and mam¬
mals and containing the anmiotic fluid,
which provides amoist, aquatic environ¬
ment for the embryo. All land-laid eggs
contain amnions; those of fishes and am¬
phibians do not, and thus they must be
laid in moist surroundings or water.
AMOEBAS, alarge order (Amoebida) of
the class Sarcodina (Rhizopodea) of
protozoa. TTiey are unicellular (see CEii),
arelatively rigid outer layer of ectoplasm
surrounding amore fluid mass of en¬
doplasm, in which lie one or more nuclei.
They move by extending pseudopodia,
into which they flow; and feed by sur¬
rounding and absorbing organic particles.
Reproduction is almost always asexual,
generally by binary fission, thou^ some¬
times by multiple fission of the nucleus: a
tough wall of cytoplasm forms ̂ oui each
of these small nuclei to create cysts. These
can survive considerable rigors, returning
t o n o r m a l a m o e b o i d f o r m w h e n c i r ¬
cumstances are more clement. (Some



5 6 A M P H I B O L E

of Ae phylum Chordaa.
It is thou^t that amphibia were the first

vertebrates lo venture ftom the aquatic en-
vironment on to the land, and that they
were the ancestors of all other vertebrates
(see evoumcw). They are cold-blooded,
and therefore many species hibernate
during winter. Their development is in
two stages: the egg develops into alarval
form, which is usually solely aquatic, then
the larva into an adult. All ̂ ult amphibia
are carnivorous,
AMPHIBOLE, agroup of closely related
s i l i c a t e m i n e r a l s w i t h s i m i l a r c h e m i c a l
compositions and characteristic optical
(xoperties. Amphiboles are usually found
in lava or very old rock strata. They f<Mm
long slender crystals, which in asbestos
b e c o m e fi n e fi b e r s . H o r n b l e n d e i s t h e
most common an^hibole.
AMPLIFIER, any device which in¬
creases the strength of an input signal.
Ampl ifiers play avi tal role in most
e lec t ron i c dev i ces : rad io and te lev i s ion

receivers, tape-recorders and computers:
but nonelectronic devices such as the pan¬
tograph used for enlarging drawings are
also amplifiers of aki^. Electronic
amplifiers, usually based on transistors,
can be thought of as asort of variable
switch in which the output fiom apower
scurce is controlled (modulated) by a
weak in{»t signal. An important factor is
the fidelity with which the waveform of
the output si^ial rqjroduces that of the
input over the desired bandwidth.
A M P U T A T I O N , t h e s u r g i c a l o r
traumatic removd of apan or the whole
of alimb ot other structure. It is necessary
for severe l imb damage, infect ive
gan^ne, loss of blood supply and cenain
types of cancer. Healthy tissue is molded
to form aslump as abase for anificial
limb prosthesis. (See PROsniEncs.)
AMSTERDAM, capital and largest city
of the Netherlands, and one of Europe's
great commercial, financial and cultural
centers. It stands in NHolland at the Sof
man-made Lake Usselmeer. This "Venice
of the Nor th" is centered on aser ies o f
c o n c e n t r i c s e m i c i r c u l a r c a n a l s . O t h e r
canals linked to the Rhine and North Sea
make Amsterdam one of Europe’s major
transshipment ports. It is also amajor rail
center and has an international airport.
Amsterdam is wor ld- famous for d iamond

cutting and polishiî  and produces chemi¬
cals. machinery, bicycles, beer and tex¬
tiles. It has an inqwrtant stock exchange,
two universities and about 40 museums.

Amsterdam grew from amedieval fish¬

ing village, and had become amajor city
by the 17th century. Pop 709,500.
AMTRAK, official nickname of the Na¬
tional Railroad Passenger Coip., estab¬
lished by Congres.s in an effoit to halt the
post-WWI deterioration of railroad pas¬
senger service. Amtrak began operations
on May I, 1971. and now operates an
average of 210 intercity trains per day,
serving over 500 station locations over a
system of approximately 24,000 route
miles. Of this route system, Amtrak owns
aright-of-way of 2,611 track miles in the
northeast corridor (Washington-New
Yorit-Bosion; New Haven-Springfield
Phiiadelphia-Hairisburg) and several
small track segments in the east. Outside
the nor theast cor r idor, Amtrak cont racts
with 21 privately owned railroads for the
right to operate over their tracks. In 1992,
AmOak transported over 230 million
pwple for mote than 5billion passenger
miles. Costs have always exceeded
revenues, however, and Congress provides
an annual subsidy to make up the dif¬
ference.

AMUNDSEN, Roaid (1872-1928), Not-
wegiao polar explorer who was the first
man to reach the SPole (Dec 14, 1911).
His party beat the ill-fated Robert F. scorr
exp t̂ion by one month. In the Arctic he
was the first to navigate the northwest
PASSAGE (1903-4)6), later crossing the N
Pole in the dirigible Norge (1926). He was
lost over the Barents Sea in an air search
for the Italian explorer Umberto Nobile.
AMUR RIVER, river in NE Asia. Rising
in Mongolia, it flows 2,700mi NE throu)^
the Commonwealth of Independent Swes.
then SE, dividing the Commonwealth of
Independent States from China. Navigable
for dte six months it is not frozen, it car¬
ries oil, grain and lumber. The Amur has
fisheries and hydroelectric installations.
A M Y O T H R O P H I C L A T E R A L S C L E ¬
ROSIS, chronic disease in which there is
degeneration of the nerve cells supplying
certain muscle groups resulting in a
progressive muscular atrophy (wasting) of
groups of muscles.
ANABAPTISTS ("rebaptizers"), radical
Pro tes tant sec ts o f the re format ion that
sought areturn to primitive Christianity.
The first group was formed in 1523 at Zu¬
rich by dissatisfied followers of Ulrich
Zwingli. Denying the validity of infant
baptism, they rebaptized adult converts.
Most s t ressed the d ic ta tes o f ind iv idua l

conscience, and urged nonviolence and se¬
paration of church and state. Despite
widespread persecution (notably at
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of function and limit. Its important
divisions are calculus, analytic ̂ ometry
and the study of differential equations.
ANALYSIS Chemical, determination of
the compounds or elements comprising a
chemical substance. QuaUtative analysis
deals with what asample contains; quan¬
titative analysis finds the amounts. The
methods available depend on the size of
the sample: macro (>100mg), semimicro
(1-lOOmg), micro (1 microgram-1 mil¬
ligram), or submicro (<1 microgram).
Chemical analysis is valuable in chemical
research, industry, archaeology, medicine
and many other fields.

Modem chemical analysis employs in¬
strumental methods to give faster, more
accurate assessments than do classical
methods. Many modem methods have the
additional advantage of being nondestruc¬
tive. They include colorimetry, spectro¬
photometry. polarography, mass spectros¬
copy, differential thermal analysis, poten-
tiometric dtration and mediods for deter¬
mining molecular weight.

Neutron activation analysis subjects a
sample to neutron irradiation and
measures the strength of induced radioac¬
tivity and its rate of dewy. In X-ray
analysis, asample is irradiated with X-
rays and emits X-rays of different, charac¬
teristic wavelengths.
ANALYTIC GEOMETRY, that branch
of geometry based on die idea that apoint
may be defined relative to another point or
to axes by aset of numbers. In plane
geometry, there are usually two axes,
commonly de.signaied the x- and y-axes, at
right angles. TTie position of apoint in the
plane of the axes may then be defined by a
pair of numbers (x, y), its coordinates,
which give its distance in units in the x-
and y-direction from the origin (the point
of intersection of the two axes). In three
dimensions there are three axes, usually at
mutual right angles, commonly designated
the X-, y- and z-axes.
ANANIAS, in the New Testament, mem¬
ber of the earliest Christian community of
Jerusalem, who, with his wife Saphira,
was struck dead for fraud and lying under
oath. They had pretended to ̂ ve their en¬tire wealth to the church but in fact with¬
held aportion. Afterward, in Christian
tradition, Ananias became asynonym for
an archUar.
ANARCHISM, political belief that
government should be abolished and the
state replaced by the voluntary coopta¬
tion of individuals and groups. Like
socialists, anarchists believe that existing

Monster) their doctrines spread, inspiring
the MENNCH^rTES in the Netherlands and the
HurraRiTES in Moravia.
ANABOLIC STEROIDS, group of
steroids that are derivatives of the male
sex hormone testosterone. Hiey affect
growth, muscle bulk and protein buildup,
and have their uses in patients with major
surgery or severe accidents or with
debilitating disease, when there may be a
breakdown of body protein. However,
these drugs have been and are being
abused by athletes, and for this reason,
they are only prescribed by hospital doc¬
tors and are not available on normal
prescriptions.
ANACONDAS, two species, subfamily
Boidae, of South American boa. Eunecies
noiaeus is found in Paraguay, and E.
murinus, probably the largest snake in the
world with alength up to about 35ft,
though more usually 10-20ft, throughout
B r a z i l . A n a c o n d a s d o n o t h a v e a

poisonous bite, killing prey by constric¬
tion. In general they shun human beings.
ANACREON (c582-c485BC). Greek
lyric poet who celebrated wine and love in
mellow, simple verses. These were later
copied in the so called Anacreontics
fashionable in 18th-century Europe. His
main patrons were the "tyrants" of Samos
and Athens.
ANALGESICS, drugs used for relief of
pain. They mainly impair preception of, or
emotional response to, pain by action on
the higher brain centere. Aspirin and
paracetamol are mild but effective.
Phenylbutazone, indomethacin and ibu-
profen are, like aspirin, useful in treating
rheumatoid arthritis by reducing inflam¬
mation as well as relieving pain. Narcotic
analgesics derived from opium alkaloids
range from the milder codeine and
dextropropoxyphene. suitable for general
use, to the highly effective euphoriants
and addictive morphine and heroin. These
are reserved for severe acute pain and ter¬
minal disease, where addiction is either
unlikely or unimportant. Pethidine is an
intermediate narcotic.
ANALOG COMPUTER, acompu te r
that draws acomparison, or analogy, be¬
tween the computer representation and
the object being represented, making the
object easy to measure. Analog com¬
putation is widely used in laborato^ set¬
tings to monitor «i-going, continuous
changes and to record these changes in
graphs.
ANALYSIS, the branch of mathematics
concerned particularly with the concepts
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governments tend to defend injustice, and
they would do away with the institution of
private property. But, unlike socialists,
diey believe that government is unneces¬
sary and intrinsically harmful. Pioneers of
modem anarchism included England's
William Godwin (1756-1836). France's
Pierre Joseph Proudhon (180̂ 1865) and
the Russian propagandist of violence,
Mikhail Bakunin (1814-1876). Political
leaders , such as r tes iden t Wi l l i am Mc¬
Kinley (1901), have been assassinated by
individt^ anarchists, and the sacco-van-
ZEiTi CASE strengthened the popular idea
t h a t a n a r c h i s m w a s l i n k e d w i t h c r i m e .
Outside syndicalism, once strong in Spain,
ana rch i sm has l i t t l e po l i t i ca l i n¬
fluence, but has recently beat me linked
with student radicalism in Europe and
A m e r i c a .
ANASTASIA (1901-1918?), Russian
^and duchess. Daughter of the last czar,
Nicholas II, she was probably murdered
with her family during the Revolution.
Several women later claimed to be Anas¬

tasia but none could prove her identity.
ANATOLIA, large mountainous plateau
in Asian Turkey, now more or less identi¬
cal with the peninsula of asia minor.
ANATOMY, the structure and form of
biological organisms and their study. The
subject has three main divisions: gross
anatomy, deal ing wi th components
visible to the naked eye; microscopic
anatomy, dealing with microstructures
seen only with the aid of an optical micro¬
scope: and submicroscopic anatomy,
dealing with still smaller ultrastructurcs.
Since structure is closely related to func¬
tion. anatomy is related to physiology.
ANAXAGORAS (c500-c428 BC). Greek
philosopher of the Ionian school, resident
in Athens, who taught that the elements
were infinite in number and that every¬
thing contained aportion of every other
tiling. He also discovered the true cause of
eclipses and thought of the sun as ablaz¬
ing rock and showed that air has sub¬
s t a n c e .

ANAXIMANDER (c61(>-c545 BCX Greek
F^iilosopher of the Ionian school who
taught that the cosmos was derived from
one "indeterminate" primordial substance
by aprocess of the separating out of op>-
posites. He was probably the first Greek to
attempt amap of the whole known world
and thought of the earth as astubby
cylinder situated at the center of all things.
A N A X I M E N E S O F M I L E T U S ( 6 t h
century BC), Greek philosopher of the
Ionian school who held that all things

were derived from air; tiiis becoming, for
instance, fire on raiifaction, water, and
finally earth on condensation.
ANCESTOR WORSHIP, ritual propitia¬
t ion and vene ra t i on o f dead k in i n t he
belief that their spirits influence the for¬
tunes of the living. It has figured strongly
in Asian faiths, notably Confucianism in
China, Shintoism in Japan and Hinduism
in Ind ia , and a lso occurs in A f r i ca and
Me lanes ia .

ANCHOVY, asmall fish belonging to tiie
herring fomily, caught in vast numbers in
the Mediterranean, and pickled for expor¬
tat ion.

ANDALUSIA, populous region of S
Spain extending to the Adantic and
Mediterranean and embracing eight
provinces. It includes the Sierra Morena
and Sierra Nevada Mts., and the warm fer¬
tile Guadalquivir River Valley—The gar¬
den of Spain." There is metal mining, food
processing and tourism along the Costa
del Sol. Phoenicians first settled the area;
later came Greeks, Romans and Vandals.
Arabs and Berbers built arich medieval
culture. Today there is much rural pover¬
ty.
ANDERSEN, Hans Christian (1805-
1875), Danish writer, best remembered for
his 168 fairy tales. Based on folklore and
observation of people and events in
Andersen’s life, they have adeceptively
simple, slyly humorous style and often
ca^ amoral message for adults as well as
children. Among his best-known stories
are The Ugly Duckling, The Emperor's
Clothes, and The Red Shoes.
ANDERSON, Carl David (1905-1991),
US physicist at Cal Tech who shared the
1936 Nobel Prize for Physics for his dis¬
covery of the positron (1932). Later he
was codiscoverer of the first meson (see
SUBATOMIC particles).
ANDERSON, Elizabeth Garrett (1836-
1917), one of the first English women to
become adoctor (1865). She helped estab¬
lish the place of women in the professions
and founded awomen's hospital and a
medical school for women.
ANDERSON, (Franklin) Leroy (1908-
1975), US composer and conductor. An
orchestratra- and arranger for the Boston
Pops Orchestra (1936-50), he was alw
guest conductor of other US and Canadian
symphony orchestras. His compositions
include The Syncopated Clock and Blue
Tango.
A N D E R S O N , J o h n ( 1 9 2 2 - ) , U S
politician, aRepublican member of the US
House of Representatives from Illinois
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ranges ending in the Caribbean area.
Many high Andean peaks are jagged and
snowy, and glaciers fill some southern
valleys.
ANIM>RRA, t iny semi- independent
European state in the EPyrenees between
France and Spain. It is aland of mountains
and mountain valleys, averaging over
6,000ft and ringed by peaks up to
10,000f t .

1961-81. After losing abid for the
Republican presidentî  nomination in
1980, he ran for {H^esident as an inde¬
pendent and polled 5,719,722 votes, or
6.6% of the total.
ANDERSON, Dame Jud i t h (1898 -
1992), Austral ian-bom actress who
woriced in the US. She is best known for

her tragic roles in the plays of Eugene O’¬
Neill and Shakespeare and in Robinson
Jeffers’ version of Medea (1947). Her
films included Rebecca (1940), King's
Row (1941), and Laura
ANDERSON, Marian (1902-1993), US
black contralto. Overcoming the handicap
of poverty and discriminatioî  she became
an international singing star in the 1930s,
and in 1955 was the first black to sing a
leading role at the Metropolitan Opera,
Ulrica in AMasked Ball.
ANDERSON, MaxweU (1888-1959), US
playwright. After early r̂ isiic plays, be
c o n c e n t r a t e d o n t h e r e v i v a l o f v e r s e
drama, achieving some success with such
plays as Elizabeth the Queen (1930),
iVinrerrer (1935) and High Tor (1936).
ANDERSON, Sherwood (1876-1941),
US wr i ter. H is nove ls and shor t s tor ies
deal largely with men rebelling against
contemporary industrial society. He is best
remembered for Winesburg, Ohio (1919),
stor ies of the f rust ra t ions of smal l - town
Midwestern life, and such story collec¬
tions as The Triumph of the Egg (1921)
and Horses and Men (1923). His best
novels are Poor White (1920) and Dark
laughter (1925).
ANDERSONVILLE, vi l lage in WGa.
where some 13,000 Union troops died of
disease or wounds in aConfederate prison
(1864-65). Its dnsadfiil conditions pro¬
voked Union propaganda and reprisals.
TTie site is now afederal park.
ANDES, South America’s largest moun¬
tain system, 4,500mi long and averaging
200-250mi wide, rurming close to the en¬
tire Wcoast of the continent. Only the
Himalayas exceed its average height of
12,500ft. arid Aconcagua (22.835ft) is the
hipest peak in the WHemisphere. The
Andes rose largely in the Cenozoic era
(die last 70 million years), and volcanic
eruptions and earthquakes suggest con¬
tinuing uplift. There are three main sec¬
tions. The SMdes form asingle range
(cordillera) dividing Chile and Argentina,
with peaks ranging from 20,000ft in the N
to 7,000ft in the S. The central Andes
form two ranges flanking the high
Bolivian plateau (the Altiplano). The N
Andes div ide in Colombia and form four

Official name: Principality of Andorra
Capital: Andorra la Vella
Area: ISlsq mi
Population: 53,197
Growth ra te : 2 .4%
Languages: Catalan; French; Spanish
Reli^on: Roman Catholic
Monetary iinU(s): French franc; Spanish
peseta

The Andorrans are mainly Catalan-
speaking Roman Catholics. Most live in
six municipalities, Andorra la Vella beii^
the largest. Tourism is the economic
mainstay. But the people also grow tobac¬
co, rye, barley, grapes and potatoes, raise
sheep and cattle, aiKi exploit local lead
andiron. Smuggling is acommon pursuit.
Sirtce 1278 Andorra has been aco-prin-
cipality, now under the bishop of Urgel in
Spain and the French head of state.
ANDR£, John (1750-1780), British army
officer, hanged as aspy by the Americans
during the Revolutionary War. He secretly
m e t B e n e d i c t A r n o l d b e h i n d A m e r i c a n
lines to arrange Arnold’s surrender of
West Point, but was caught in civilian
clothes, with incriminating papers.
ANDREA DEL SARTO (1486-1530).
leading 16th-century Rorentine painter,
influenced by Michelangelo and Diirer
and renowned for delicately-colored
church frescoes. He rivalled Rq)hael’s
c lass ic ism but fo reshadowed manner ism
through his pupils Ptmtormo, Rosso and
Vasar i .
ANDREW, Saint (1st century AD), one
of Qirist’s 12 Apostles, formerly afisher¬
man and disciple of John the Baptist. He
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reputedly preached in what is now Russia
and was martyred in Patras, Greece, on an
X-shaped ("St. Andrew’s") cross. He is
the patron saint of Russia and of Scotland.
ANDREWS, Charies McLean (1863-
1943). US historian. He stressed colonial
America’s dependence uf>on Britain in
works l ike The Colonia l Per iod of
American History (1934-38), the first
v o l u m e o f w h i c h w o n h i m a P u l i t a e r
Prize.

ANDREWS, Roy Chapman (1884-
1960), US naturalist, explorer and author.
From 1906 he worked fo r the Amer ican
MUSEUM OF NATURAL HISTORY (later becom¬
ing its director, 1935-41) and made im¬
portant expeditions to Alaska, the Far East
and Central Asia. Among many important
discoveries he made in Mongolia were the
rirst known fossil dinosaur eggs.
ANDREWS SISTERS (Patty, 1920- ;
LaVeme, 1915-1967; Maxoie, 1918- ),
US vocal group who achieved great
popularity during WWII with "Beer Barrel
Polka," "In Apple Blossom Time," and
"Rum and Coca-Cola."
A N D R E Y E V, L e o n i d N i k o l a y e v i c h
(1871-1919), Russian novelist, shon-story
writer and playwright. Ranging from ear¬
lier realistic social protest to later sym-
bohsm, his work (e.g., The Seven Thai
Were Hanged. 1908) reflects abasic pes¬
simism and preoccupation with death.
ANDRIC, Ivo (1892-1975), Yugoslav
n o v e l i s t w h o w o n t h e N o b e l P r i z e f o r

Literature in 1961, largely for the epic
quality of The Bridge on the Drina. His
ftemes are man's insecurity and isolation
in face of change and death.
ANDROGENS, steroid hormones which
produce secondary male characteristics
such as facial and body hair and adeep
voice. They also develop the male
reproductive organs. The main androgen
is testosterone, produced in the testes;
others are produced in small quantities in
the cones of the adrenal glatKls. Small
amounts occur in women in add i t ion to
the estrogens and may produce some male
characteristics. (See also endocrine
GLANDS; PUBERTY.)
ANDROMACE^ in Greek mythology,
the noble wife of Hector. After ^e fall of
Troy, Achilles’ sm Neqjioiemeus to(A
her with him as aslave to Epiius and later
mar r ied he r. A f te r he had d i vo rced he r
she became the wife of Hector ’s brother,
Helemis. Her description of her saying
farewell to Hecior and mourning his
death are among the most celebrated pas¬
sages in Homer's Diad. Euripides also

chose Andromache as the subject of one
of his tragedies.
ANDROMEDA, constellation in the N
Hemisphere. The Great Andromeda
Nebula (M31), seen near the double star
Gamma Andromedae, is the most distant
object visible to d» naked eye in Nskies.
It is the nearest external galaxy to our
own, like it aspiral but larger (120.000
light-years in diameter), and about 2mil¬
lion light-years from earth.
A N D R O P O V, Yu r i V l a d i n u r o v i c h
(1914-1984), USSR polibcal leader, who
became general secretary of the Com¬
munist party in 1982 after the death of
Leonid Brezhnev and also, in 1983, chief
of state. Earlier he had served as ambas¬
sador to Hungary (1954-57) and as head
of the KGB, the Soviet security service
(1967-82).
ANDROS, Sir Edmund (1637-1714),
British governor of the Dnmininn of New
England, 1686-89. His attempt to curb the
colonists’ rights caused arebellion. Im¬
prisoned and sent to England for trial, he
was acquitted and became governor of
Virginia 1692-97.
ANEMIA, condition in which the amount
of hemoglobin in the blood is abnormally
low, thus reducing the blood’s oxygen-
carrying capacity. Anemic people may
feel weak, tired, faint and breathless, have
arapid pulse and appear pale.
ANEMOMETER,
measuring wind speed and often direction.
The rotation type, which estimates wind
speed from the rotation of cups mounted
on avertical shaft, is the most common of
mechan i ca l anemomete rs . The son i c o r
acoustic anemometer depends on the
velocity of sound in Ae wind. For
laboratory work ahot-wire instrument is
used: here air flow is estimated from the
change in resistance it causes by cooling
an electrically heated wire.
ANEMONE, genus of mainly N
temperate perennial herbs of the buttercup
family (Ranunculaceae). Up to 3ft high,
anemones have deeply cut, whorled leaves
and white, pink, red, blue or, rarely, yel¬
low flowers. Many are cultivated but
some , such as t he wood anemone and
pasque flower, grow wild.
ANESTHESIA, or absence of sensation,
may be of three types: general, local or
pathological. General anesthesia is are¬
versible state of drug-induced uncon¬
s c i o u s n e s s w i t h m u s c l e r e l a x a t i o n a n d
suppression of reflexes. This facilitates
many surgical procedures and avoids dis¬
tress. An anesthesiologist attends to en-

a n i n s t r u m e n t f o r



A N G I O G R A P H Y 6 1

ing frog, sea devil, batfish or goosefish.
The adult fish of some varieties attain
lengths of 3to 5ft, with abroad, flat head
and an unusually large mouth. Some deep-
sea types have luminescent lures. The
spawn is atransparent gelative sheet
which can be 2to 3ft broad and 20 to 30ft
long and floats on the sea surface: one
female may lay over amillion eggs.
ANGELICO, Fra (cl400-1455), Italian
painter and Dominican friar, amajor fig¬
ure in Renaissance ait. His church fres¬
coes and altaipieces, using leli^ousfigures, combined tradilionily bright,
clear colors with the new use of perspec¬
tive settings. His Tuscan backgrounds are
among the first great Renaissance land¬
scapes.
ANGELL, Sir Norman (1874-1967),
British economist and internationalist,
awarded the Nobel Peace Prize in 1933. A
journalist most of his life, he argued in his
book The Great Illusion (1910) that war
was futile and best prevented by the
mutual economic interest of nations.
ANGELOU, Maya (1928- ), black US
author best known for her autobiographi¬
cal books IKnow Why the Caged Bird
Sings (1970), Gather Together in My
Name (1974), and Now Sheba Sings the
Song (1987), which recount her struggles
for identic in ahostile world.
ANGEVIN, name of two medieval royal
dynasties originating in die Anjou region
of WFrance. The earliest ruled in pans of
France, Jerusalem, and in Engla^ after
Henry II, son of Geoffrey of Anjou, be-

^gland's first Angevin (or
Plantagenct) ruler in 1154. His descen¬
dants held power in England until 1485.
The younger branch began in 1266 when
Charles, brother trf Louis IX of Franc^
became king of Naples and Sicily. Hiis
dynasty ruled in Italy, Hungary aod
Poland until the end of the 15ih century.
ANGINA PECTORIS, severe, short-last¬
ing chest pain caused by inadequate blood
supply to the myocardium (see heart),
often due to coronary artery disease such
as arteriosclerosis. It is precipitated by ex¬
ertion or other stresses which demand in¬
creased heart work. Pain may spread to
nearby areas, often the arms; sweating and
breathlessness may occur. It is rapidly
relieved or prevented by sucking ni¬
troglycerin tablets or inhaling amyl
ni t rate.
ANGIOGRAPHY, atechnique for X-
raying major blood vessels. Aradiopaque
dye is injected into the bloodstream so that
the suspect vessel is clearly silhouetted on

sure stable anesthesia and to protect vital
functions. While ethanol and narcotics
have been used for their anesthetic proper¬
ties for centuries, modem anesthesia dates
from the use of diethyl ether by WiUiain
Morton in 1846, and of chloroform by Sir
James Simpson in 1847. Nowadays injec¬
tions of short-acting barbiturates, such as
sodium penlothal, are frequently used to
induce anesthesia r îdly; inhaled agents,
including halothane, ether, nitrous oxide,
trichlorelhylene and cyclopropane, are
used for induction and maintenance.
Local and regional anesthesia are the re¬
versible blocking of pain impulses by
diemical action of cocaine derivaiives
(e.g., procaine, lignocaine). Nerve trunks
are blocked for minor surgery aiKl den-
dstiy, and more widespr^ anesthesia
may be achieved by blockit̂  spinal nerve
roots, usefiil in obstetrics and with patients
unfit for general anesthesia. Pathological
anethesia describes loss of sensation fol¬
lowing trauma or disease.
ANESTHESIOLOGY, the science of ad¬
ministering anesthetics; the resulting state
being anesthesia, in which the pabent is
insensit ive to st imul i .
ANEURYSM, apathological enlargement
(rf, or defect in, ablood vessel. Hiese may
occur in the heart after commry throm¬
bosis, or in the aorta and anoies due to
arteriosclerosis, high blood pr^uie. con¬
genital defect, Qtmma or inf̂ on (̂ >ecifi-
cally syphilis). They may rupture causing
hemotihage, which in the heart or aorta is
rapidly fatal. Again, their enlargement
may cmise pain, swdting or pressure on
ne^y organs; diese conqriications are
most soious in the artmes of the brain.
Suig«y for aneurysm includes tying off
wd removal; laiger vessels may be
repaired by synthetic grafts.
ANGEL, supernatural messenger and ser¬
vant of the deity. Angels figure in Chris¬
tianity, Judaism, Islam and Zoro¬
astrianism. In Ch t̂ianity, angels tradi¬
tionally serve and praise God. but guar¬
dian angels may protect the faithful
against the evil of the Devil (the fallen
angel Lucifer). The hierarchy of angels
was said to have nine orders; Cherubim,
Serj^him, Thrones; Dominions. Virtues,
Powers; FYincipalities, Archangels, An¬
gels.
ANGEL FALLS, world’s highest known
waterfall (3,212ft), on the Cburun Rin SE
Venezuela. US aviator Jimmy Angel dis¬
covered it in 1935.
ANGELFISH, group of American and
European saltwater fish, also called fish-

c a m e
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the X-ray film or on the monitor; this may
show various vessel disorders.

ANGIOPLASTY, surgep' done on
arteries, veins, atechnique in which abal¬
loon i s infla ted ins ide ab lood vesse l to
flatten any plaque (patch) that obstructs it
and causes it to become narrowed (used
esp- to open coronary arteries).
ANGIOSPERh^ or flowering plants,
large and very important class of seed-
be^ng plants, characterized by having
seeds that develop completely enclosed in
(he tissue of the parent plant, rather than
unprotected as in the only other seedbear-
ing group, the gymnosfsrms.

Containing about 250,000 species dis¬
tributed throughout the world, and ranging
in size from tiny herbs to huge trees, an-
giospenns are the dominant land flora of
the present day. They have sophisticated
mechanisms to ensure that pollination and
fertilization take place and that the result¬
ing seeds are readily dispersed and able to
germinate. There are two subclasses:
monocotyledons (with one leaf) and
dicotyledons (with two).
ANGKOR, extensive mins in NW Cam¬
bodia, the ancient Khmer Empire noted
for the city Angkor Thom and the Angkor
Wat temple complex. Covering 40sq mi
and dating from the 9lh-13th centuries,
the remains were found in 1861. Angkor
Thom with its temples and palace is inter¬
sected by acanal system and has a
perimeter wall 8mi long. Angkor Wat is a
massive complex of car̂  Hindu temples
with a2.5mi per imeter, and is the
foremost example of Khmer ait and ar¬
ch i tec ture .
ANGLE, in plane geometry, tlie figure
formed by the intersection of two straight
lines. The point of intersection is known
as the vertex. In spherical geometry a
spherical an^c is that formed by inter¬
secting arcs of two great circles; its mag¬
nitude is equal to that of the ^ie be¬
tween the planes of the great circles. A
solid angle is formed by aconical surface
(see cone). Considering its vertex to lie at
Ae center of asphere, then ameasure of
its magnitude may be obtained from the
ratio between the area (L̂ ) of the surface
of the sphere off by the angle, and the
square (R )̂ of the sphere’s radius. Solid
angles are measured in sieradians (sr). an
angle of one steradian subtending an area
o f a t d i s t a n c e R .
ANGLES, Germanic tribe from which
England derives its name. Coining from
the Schleswig-Holstein area of NGer¬
many, the Angies, with the Saxons and

Jutes, invaded England from the 5th cen¬
tury and founded kingdoms including East
Anglia, Mercia and Northumbria.
ANGLICANISM, the body of doctrines
originally developed by the church ot
ENGLAND and now broadly followed by the
other members of the Anglican Com¬
munion. These include the Anglican
Church of Canada, the Episcopal church
in the US, and other Episcopal churches in
former British colonies and elsewhere.
ANGLO-SAXON CHRONICLE, h is^
corical record of &igland from early
C h r i s t i a n t i m e s u n t i l a f t e r t h e N o r m a n
Conquest. Various versions were made
between 890 and 1155, based on monastic
annals, genealogies and episcopal records.
They constitute die old^t WEuropean
histoiy written in the vernacular, and the
chief source for Anglo-Saxon history.
ANGLO-SAXONS^ collective name for
the Germanic peoples who dominated
England from the 5th to the llth cen¬
turies. They originated as tribes of Angles.
Saxons and Jutes who invaded England
after Roman rule collapsed, creating
kingdoms that eventually united to form
the English nation. In modem usage,
Anglo-Saxons are the English or their
emigrant descendants in other parts of the
w o r l d .
ANGOLA, independent state in SW
Africa, formerly aPortuguese overseas
province. Angola is bounded on the Nand
NE by Zaire, on the SE by Zambia; on the
Sby Namibia; and on the Wby the Atlan¬
tic Ocean.

Official name: People’s Republic of An¬
gola
Capital: Luanda
Area:48I,350sqmi
Population: 8,668,000
Growth ra te : 2 .7%
Languages: Bantu; Ponuguese
Religions: Roman Catholic; Protestant;
A n i m i s t
Monetary unit(s): 1kwanza s100 iwei

Land. Beyond the coastal plain is a
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Originally it referred to goals bred in the
Angora (now Ankara) region of Turkey.
The silky white hair of Angora goats has
long been used for fine yams and fabrics,
especially for making mohair cloth.
ANGRY YOUNG MEN, pos t -WWl I
generation of British writers whose work.s
reflected amood scathingly critical of es-
ublished social values, as in John
Osborne's play Look Back in Anger
(1956). Most had lower-middle<lass or
working-class backgrounds and leftist
political sympathies. They included
Kingsley Amis, Arnold Wesker, John
Braine, John Wain, Alan Silliloe and
Doris Lessing.
ANHINGA, genus of large bird (family
Anhingkiae) that feeds in waters from
southeast and southcentral US to Argen¬
tina. Measuring about 3ft, it is glossy
black, with silver and brown markings.
Similar species are the cormorant and the
darters of the Eastern Hemisphere.
ANHYDI^ES, compounds that form
acids or bases when they react with water.
Metal oxides, such as calcium oxide, that
produce hydroxides are termed "basic an¬
hydrides." Oxides of nonmetals such as
pbosphormis. carbon and sulfur produce
acids on being dissolved in water and are
therefore designated "acid anhydrides."
Organic anhydrides are important ma¬
t e r i a l s i n t h e m a n u f a c t u r e o f s o l v e n t s ,
paints and dyes.
ANIMAL, aliving organism which dis¬
plays most, if not all. of the following
chruacter ist ics:
(l)it does not contain chlorophyll;
(2) it has the ability at least at some time
during its life cycle to move actively;
(3) its ceils are limited by acell
membrane, rather than by acellulose or
ch i t in wal l ;
(4) it is heterotrophic;
(5) it is limited in the extent of its growth
(that is. it does not continue to grow larger
and larger with increasing age, but reaches
amaximum size at some point in its life
cycle);
(6) it produces male and female gametes,
and its development includes the forma¬
tion of an embryo and often alarva.
In fact, many animals do not display ail of
these characteristics. For example the
protozoa generally reproduce asexually by
fission: Mid some contain chlorophyll.
Slime molds show both plant and animd
characteristics at different stages of their
life cycles. Moreover, some plants display
some animal characteristics: fungi do not
contain chlorophyll; bacteria are con-

dominant central plateau 5,000ft high.
Main rivers include the Congo, Zambezi,
Cuanza and Cunene. The warm wet Nhas
tropical rain forest; the cooler, seasonally
dry plateau supp<»u savanna. There is
abundant savanna wildl ife.

People. Over 90% of Angolans are Bantu
with afew Bushmen. Bantu tongues and
animist beliefs predominate among the
largely illiterate majority. The capital,
Luanda, and most towns lie in the W.
Economy. Angola has aprosperous oil in¬
dustry and is expected to become amajor
oil-producing country. Crude oil is the
principal export, followed by coffee,
diamonds, iron ore, cotton and com. There
is some light industry.
History. The Bantu Bakongo kingdom
held NW Angola when the Portuguese
navigator Diogo Cam arrived in 1482.
Portugal exerted control over Angola ftom
1576 onwards, and the export of Negro
slaves to Brazil caused severe depopula¬
tion. Portuguese colonization arid eco¬
nomic development grew in the early 20th
century. Nationalist guerrillas were active
in the fi^t for independence from 1961.
Upon independence in 1975, conflict
erupted among the three movements vying
for power. With support'from Cuba and
the USSR, the Pofmlar Liberation Move¬
ment of Angola gained control and estab¬
lished aMarxist government defended by
Cuban troops. It was resisted by the Na¬
tional Union for the Total Independence
of Angola (UNITA), led by Jonas Savimbi
and supplied by South Africa and the

The presence of Cuban troops in An¬
gola gave South Africa apretext for its il¬
legal occupation of Namibia, and South
African troops were also involved in the
Angolan civil war in support of UNITA.
At the same lime, the guerrilla forces of
the South-West Africa People's Organiza¬
tion (SWAPO), the Namibian inde¬
pendence movement, were based in An¬
gola in alliance with the Marxist govern¬
ment there. In 1988 an agreement was
reached among Angola. South Africa, and
Cuba by which Cuba would puli its troops
out of Angola and South Aflica would end
its occupation of Namibia.

In May 1991 apeace accord was finally
signed in Lisbon between the Popular
Liberation Movement government of An¬
gola and the UNITA insurgents, and the
country's first multiparty elections were
scheduled for Sept. 1992.
ANGORA, term used for long-haired
varieties of goats, cats and rabbits.

US.
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sidered as plants although many types are
motile. Because of these borderline cases,
the exact differentiation between plants
and animals has long been asubject of
dispute. Despite this, there is in general
l i t t l e c o n f u s i o n b e t w e e n t h e t w o
kingdoms. (See also animal behavior;
ANIMAL KINGDOM; ECOLOGY; EVOLUTION: FOS¬

SIL: TAXONOMY; ZOOLOGY.)
ANIMAL BEHAVIOR, the responses of
animals to internal and extern^ stimuli.
Study of these responses can enable ad¬
vances to be made in our understanding of
human psychology and behavior. Animal
responses may be learned by the animal
during its lifetime or may be instinctive or
inherited (see heredity; instinct).

Even the simplest animals are capable of
learning ro associate aparticular stimulus
with pain or pleasure, to negotiate mazes
etc. Moreover there are critical periods in
an animal’s life when it is capable of
learning agreat deal in avery short time.

Thus baby geese hatched in the absence
of the mother will follow the first moving
object they see, another animal or a
human being. If, later, they must choose
between this other animal and the modier,
they prefer the otfier animal. This rapid
early learning is called imprinting. Among
even the most intelligent animals much
behavior is instinctive; the shape of a
baby’s head, for example, evokes an in¬
stinctive parental response in man. The
complicated dance of the bees, by which
they inform the hive of the whereabouts of
food, each species of bee having its own
dance "dialect," is an example of more
complex instinctive behavior. Instinctive
ritual, too, plays its pan. Instinct can
determine the behavior of asingle animal
or of awhole animal society (see hiberna¬
t ion ; m ig ra t ion ) .
A N I M A L H U S B A N D RY, b r a n c h o f
agriculture dealing with the care and
breeding of l ivestock, often making
profitable use of land unsuitable for arable
farming.
ANIMAL KINGDOM, Animalia, one of
the kingdoms into which all living or¬
ganisms are classified. More than amil¬
lion distinct species of animals have been
i d e n t i fi e d , a n d t h e s e a r e d i v i d e d i n t o
various groups, ^oups within groups, etc.
TTie animal kingdom is divided into phyla
(singular, phylum). Within tiiese phyla,
animals are fur ther d iv ided in to c lasses
based primarily on their bodily structure
but also (though the two are usually
equivalent) on their evolutionary history,
classes may be grouped into subphyla.

Thus the phylum Chordata has, amongst
others, the subphylum vertebrata, which
includes classes such as Amphibia, Pisces
(fishes), Reptilia (reptiles), Aves (birds)
and Mammalia (mammals). In die same
way, classes contain (in descending order
of magnitude) orders, families, genera,
species and subspecies.
ANIMATION, cinematographic tech¬
nique creating the illusion of movement
by projecting aseries of drawings or
photographs showing successive views of
a n a c t i o n . T h e fi r s t a n i m a t e d c a r t o o n s
were made by Emile Cohl in France in
1907. Walt Disney pioneered sound and
color in films such as the Mickey Mouse
cartoons and the ftiU-length Fantasia,
wh ich became wor ld famous . In modem
cartoon making, drawings on transparent
celluloid ("cells”) are superimposed to
form each picture and only cells showing
motion need changing from frame to
f rame.

ANIMISM, aterm first used by E. B.
Tylor to designate ageneral belief in
spiritual beings, which belief he held to be
the origin of all religions. Acommon cor¬
ruption of Tylor’s sense is to interpret as
animism the belief that all natural objects
possess spirits. Piaget has proposed that
the growing child characteristically passes
through an animistic phase.
ANISE, aherb which yields seeds with a
spicy, licorice flavor. The seeds, and tiie
oil production from them, are used to
flavor foods, candy and such liquors as
Ouzo and Pemod. The plant is native to
the eastern Mediterranean.

ANJOU, former province of WFrance,
now awine-growing area in the depart¬
ment of Maine-et- lx) ire, I ts name derives
f rom the Ce l t i c Andes t r i be , wh ich oc¬
cupied die area before the Romans. Anjou
was acounty in the 9th century, later a
powerful feudal state, and aduchy in
1360; it became part of the French monar¬
chy in 1480.
ANKARA, capital of Turkey and of
Ankara prov ince in As ia Minor. I t
produces textiles, cement, flour and beer,
and trades in local Angora wool and grain.
Landmaiks; the university, Ataturk’s
mausoleum and the o ld for t ress. Ankara

(formerly Ancyra or Angora) may be pre-
Hittite in origin. It replaced Istanbul as
Turkey’s capita] in 1923. Pop 2,246,000.
ANNA IVANOVNA (1693-1740) ,
empress of Russia from 1730, who
stopped the decline of royal power.
Elected "puppet" empress by the nobles’
supreme privy council, she overthrew it
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and, with Gennan advisers, waged costly
wars against the Poles and Turks, and
opened Russia’s way to Central Asia.
ANNAPOLIS, capital city of Md., seat of
Anne Anmde l Co . on the Severn Rnear
Qiesapeake Bay. Ahistoric and beautiful
city, it was settled in 1649 by Puritans
from Va. and was given its present name
in 1694. It was the site of the Annapolis
Convention of 1786. It has many historic
buildings, including the statehouse( 1772).
It is the site of St. John’s College (founded
1696) and the US Naval Academy (estab¬
lished 1845). There are anumber of local
industries, including the processing of
seafood. Pop 32,450.
ANNAPOLIS CONVENTION (1786).
meeting which foreshadowed the US Con¬
stitutional Convention. It was held at An¬
napolis. Md., to discuss problems of inter¬
state commerce. Alexander Hamil ton and
James Madison wanted i ts scope
broadened to discuss revision of the ar¬
ticles OP CONFEDERATION. But Only fiVC Of
the 13 states were represented and thus a
full-scale meeting was called for, which
led to the Cons t i tu t iona l Conven t ion a t
Philadelphia.
ANNAPURNA, Himalayan mountain in
Nepal with the world’s llth-highest peak
(26,391 ft). Its conquest in 1950 by
Maurice Herzog’s team was the first such
success involving any great Himalayan

ANNE (1665-1714), Queen of Great
Bri tain and Ireland 1702—14 and last of
the Stuart monarchs. Adevout Anglican
Protestant of Whig persuasion, she was in¬
fluenced in political and religious affairs
by the Duke of Marlborough and his wife
Sarah. Her reign was dominated by the
War of the Spanish succession (1701-14).
It also saw the Act of Union (1707) unit¬
ing England and Scotland to form the
kingdom of Great Britain.
ANNE, Saint, mother of the virgin Mary
and wife of St. Joachim. ITiough not ex¬
plicitly mentioned in the Scripture, she
was already venerated in Early Christian
times. According to an apocryphal writing
of St. James, long after St. Anne had
despaired of bearing achild, an angel ap¬
peared to her and foretold the birth of
Mary.
ANNEALING, the slow heating and
cooling of metals and glass to remove
stresses which have arisen in casting, cold
working or machining. The annealed
material is tougher and easier to process
further. (See also metaluirov.)
ANNENBERG, Walter (1908- ). US

publisher. He iriherited aPliiladelphia-
based publishing empire which included
the Philadelphia Inquirer, founded Seven¬
teen magazine (1944) and TV Guide
(1953) and bought the Philadelphia Daily
News (1957). Aheavy contributor to the
Republican Party, he served (1969-75) as
US ambassador to the UK.

ANNE OF CLEVES (1515-1557), queen
consort and fourth wife of England’s
Henry VIII. She was the daughter of a
powerful German noble, and Henry mar¬
ried her (1540) on Thomas Cromwell’s
advice to foige international bonds. But he
disliked her and six months later had Par¬
liament annul the marriage.
ANNEXATION, one of the methods by
which acounty acquires territory. An¬
nexation is aunilateral act, made elective
not by atreaty (as in cession), but usually
by the fact of possession. An annexed ter¬
ritory becomes part of the annexing
country, and its inhabitants become
citizens of that country. US examples are
the peaceful acquisition of Texas in 1845
and Hawaii in 1898, both effected by joint
resolutions of Congress.
ANNUAL, plant that completes its life
cycle in one growing season and then dies.
Annuals propagate themselves only by
seeds. They include such garden flowers
and food plants as marigolds, cornflowers,
cereals, peas and tomatoes. Preventing
seeding may convert an annual, e.g. mig¬
nonette, to abiennial or aperennial.
ANNULMENT, decree to the effect that a
marriage was invalid when contracted.
G r o u n d s f o r a n n u l m e n t i n c l u d e f r a u d ,
force and close blood l inks between the
parties. The Roman Catholic Church
recognizes annulment but not divorce.
ANNUNCIATION, in Christian belief,
the archangel Gabriel’s announcement to
the Virgin Mary that she would give birth
t o t h e M e s s i a h . T h e R o m a n C a t h o l i c
C h u r c h c e l e b r a t e s t h e a n n u n c i a t i o n a s
Lady Day March 25. The annunciation ap¬
pears in many Christian paintings.
ANODIZING, amethod of producing a
coiTOsion-resistant or decorative layer of
oxide on ametal, usually aluminum. The
metal to be coated is made to the anode in
an aqueous solution of sulfuric, chromic
or oxalic acid. When an electric current is
passed through this solution acoating of
oxide builds up on the anode. The thick¬
ness of the coating depends on the amount
of time elapsed and the strength of the
e l e c t r i c c u r r e n t . A t h i c k n e s s o f f r o m
0.0001 inch to 0.001 inch usually provides
adequate protection.

peak.
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by mouth to neutralize excess stomach
acidity for relief of dyspepsia, including
peptic ulcer and heartburn. Milk of mag¬
nesia, aluminum hydroxide and sodium
bicarbonate are common antacids.
ANTARCTICA, acontinental iandmass
of almost b.OOO.OOOsq mi, covered by an
icecap between 6,000 and 14,000ft thick,
except where mountain peaks, such as the
I6,900ft Vinson Massif, break through the
ice. The general shape of the continent is
circular indented by the arc-shaped Wed¬
dell Sea (S of the Atlantic Ocean) and the
rectangular Ross Sea (S of New Zealand).
The Antarct ic Peninsula and other areas

facing Ticrra del Fuego are structurally
similar to the adjacent South American
coast, while the rest of the continent
r e s e m b l e s A u s t r a l i a a n d S o u t h A f r i c a ,
Such facts provide evidence for the theory
of CONTINENTAL wuFT, also Supported by
recent fossil discoveries. No warm ocean
cunents or winds reach the mainland so
the climate is intensely cold. All precipita¬
tion falls as .snow, and in winter tempera¬
tures as low as -80’F and winds up to
lOOmph occur frequently.

Few animals o^er than mites, micro¬
scopic rotifers and tiny wingless insects
can survive inland; but the coasts and off¬
shore waters support seabirds, including
penguins, skuas, petrels and fulmars, and
marine mammals (whales and seals).
Vegetation is limited to lichen, mosses
and fungi Sof the 62nd parallel, though it
is richer in the Noffshore islands.

Captain James Cook was the first to at¬
tempt ascientific exploration erf the An¬
tarctic region (1773), but he believed that
the whole area was af rozen ocean. The
mainland was probably first sighted in
1820 by the American sea captain
Nathaniel Palmer. Expeditions to the area
were led by the Englishmen James Wed¬
dell (1823) and John Biscoe (1832) and
the American Charies Wilkes (1838-40).
James Clark Ross discovered the sea later
named for him. and chatted much of the
Antarct ic coast between 1840 and 1842,
taking his English team as far as latitude
7 8 ' 9 ’ S .

About the turn of the century aseries of
Belgian. Norwegian. German, British and
French expeditions gathered much valu¬
able data, and on E>ec. 14, 1911, the Nor¬
wegian Roald Amundsen reached the S
Pole, amonth before Captain Robert
Sco t t . S i r E rnes t Shack le ton had come
wi th in lOOin i o f the Po le in 1909, and
later led other expeditions (1914 and
1921). Admiral Richard Evelyn Byrd was

ANOREXIA NERVOSA, pathological
loss of appetite with secondary malnutri¬
tion and hormone changes. It often affects
young women with diet obsession and
may reflect underlying psychiatric disease.
ANOUILH, Jean (1910-1987), French
playwright of polished, highly theatrical
dramas which emphasize the dilemma of
modem man who must compromise in
order to achieve happiness. His works in¬
clude Antigone (1944), The Lark (1953)
mdBeckei{\959).
ANOXIA, lack of oxygen in blood and
body tissues. Asphyxia, lung disease,
paralysis of respiratory muscles and some
forms of coma prevent enough oxygen
reaching the blood. Disease of 3ie heart or
circulation may also lead to tissue anoxia.
Irreversible brain damage follows pro¬
longed anoxia.
ANSELM, Saint (1033-1109), arch¬
bishop of Canterbury (from 1093) who
uf̂ ld Church authority and became the
first scholastic philosopher. He endured
repeated exile for challenging the right of
English kings to influence Church affairs.
Anselm saw reason as the servant of frith

and probably invented the ontolo^cal
“proof of God’s existence: that our idea
of aperfect being implies the existence of
sneh abeing.
ANSERMET, E rnes t ( 1883 -1969 ) ,
Swiss conductor who directed many
fuemieres of Stravinsky ballets. He foun¬
ded the Orchestre de la Suisse Romande

in 1918, conducting it until his death.
ANSKY, Shlome (pen name of Solomon
Samuel Rapapon. 1863-1920), Russian
Yiddish author and playwright, best
known for rfecDyfeht'k (1916), an arresting
tragedy of demonic possession. He was
act ive in Russ ian Jewish soc ia l i sm, bu t
left Russia after the Revolution, and died
in Poland.
ANSON, Adrian Constantine (known as
"Cap“ or "Pop" Anson; 1851-1W2), great
US baseball player. In 1939 he was
elected to baseball’s Hall of Fame as "the

greatest hitter and greatest National
League player-manager of the 19th cen¬
tury."
AOTABUSE, or disulfiram (tetraethyl¬
thiuram disulfide), drug used in treatment
of alcohol ism. Though nontoxic, i t
prevents the breakdown of acetaldehyde, a
highly toxic product of ethanol metriw-
l ism. Thus i f a lcohol is drunk af ter An¬
tabuse has been taken, unpleasant
symptoms occur, including palpitations
^vomit ing.
ANTACIDS, mild alkalis or bases taken
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aligned end on and energized at the small
gap which separates them. The length of
the dipole determines the frequency for
which this configuration is most efficient.
It can be made directional by adding
electrically isolated director and reflector
conductors in front and behind. Other con¬
figurations include the folded dipole, the
highly directional loop antenna and the
dish type used for microwave links.
Receiving antennas can consist merely of
ashort dielectric rod or alength of wire
for low-frequency signals. For VHF and
microwave signals, complex antenna con-
frgurations sî ar to those used for trans¬
mission must be used.
ANTHEIL, George (1900-1959), US
composer. He studied under Ernest Bloch
and brought popular motifs into serious
music in wor̂  such as Jazz Symphonietta
(1926) and the opera Transailantic (1928-
29). In later work he was more traditional,
and after WWIl he developed aneoclassi¬
cal style influenced by Stravinsky.
ANTHONY, Saint (c250-355), Egyptian
hermit . He l ived a lone in the desert for
many years, resisting all the temptations
of the devil. His organization of other her¬
mits who gathered around him into acom¬
munity established the model for Christian
M O N A S n C I S M .

ANTHONY, Susan Brownel l (1820-
1906), major US leader and organizing
genius of the fight for women’s rights.
She was aN.Y. school teacher who back¬
ed the temperance and abolitionist move¬
ments, but devoted herself to female suf¬
frage after befiiending Elizabeth Cady
Stanton. She co-founded the Nation^
Woman Suffrage Association (1869), and
served as president of the National
American Woman Suffrage Association
(1892-1900). She also help^ to write The
History of Woman Suffrage.
ANTHONY OF PADUA, Saint (1195-
1231), Franciscan friar, theologian and
preacher. He was bom near Lisbon, but
taught and preached in France and Italy.
Canonized ayear after his death, he is the
patron saint of the poor, and his feast day
is June 13. He is invoked to aid the dis¬

covery of lost objects.
ANTHRAX, arare bacterial disease caus¬
ing characteristic skin pusmies and lung
disease, it may progress to septicemia and
death. Anthrax spores, which can survive
for years, may be picked up from infected
animals (such as sheep or cattle) or bone
meal. Treatment is with penicillin, and
people at risk are vaccinated; the isolation
of animal caites and disinfection of spore-

rcsponsible for many Antarctic expedi¬
tions, including "Gyration Highjiimp'
(1946-47).

Since the International Geophysical
Year (1957-58), iniemationa! cooperation
in Antarctica h^ increased. On Dec. I,
1959 12 nations signed the 30-year An¬
tarctic Treaty, temporarily setting aside
various territorial claims and reserving the
area Sof 60*S for peaceful scientific in¬
vestigation; 38 nations had signed the
treaty by 1988. There are now over 40
permanent stations belonging to over 15
countries on the continent itself, the
largest being McMurdo Station on the
Ross Ice Shelf.
ANTARES, one of the brightest stars in
the southern sky. It is avisual binary or
double star the main star is red, the com¬
panion blue. Antares was so named by the
Greeks because i t s dominan t red co lo r
makes it resemble Mars (called Ares by
the Greeks). The main star is asupergiant,
its size being 480 times larger than the

ANTEATERS, four species of mammals,
family Myrmecophagidae, order Edentata,
including the Giant Antealer (Myr-
mecophoga tridactyla) and the Tamandua,
among others. They have long snouts,
tubular mouths and long, sticky tongues
with which they catch their food, chiefly
ants and termites. Other animals with the
same adaptations and feeding habits, and
thus also sometimes called anteaters, are
the aardvark, echidna, and pangolin.
ANTELOPES, swi f t -moving hol low-
homed ruminants of the family Bovidae,
order Aniodactyla. The term generally in¬
cludes the American pronghorn. An-
Hlocapra americana. the sole living mem¬
ber of the Antilociqiridae family and not a
true antelope.

Common features include ahairy muz¬
zle, narrow cheek teeth and permanent
backward-pointing horns. Distribution is
throughout Africa and Asia (except for the
pronghorn) in widely varying habitats.
They range in size from the Royal An¬
telope, probably the smallest hooM mam¬
mal, standing about 250mm (lOin) high at
the shoulders, to the giant eland, which
may be as tali as 2m (6.6ft) at the
shoulders.
ANTENNA, or aerial, acomponent in an
electrical circuit which radiates or receives
radio waves. In essence atransmitting an¬
t e n n a i s a c o m b i n a t i o n o f c o n d u c t o r s
which converts AC electrical energy into
electromagnetic radiation. The simple
dipole consists of two straight conductors

s u n .
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ANTIBIOTICS, substances produced by
microorganisms that ki l l or prevent
growth of other microorganistns; their
properties are made use of in the treatment
of bacterial mtd fungal infection, pastsur
noted die effect, and Alexander Fleming in
1929 first showed that the mold Penici l -

Hum noiarum produced penicillin, asub¬
stance able to destroy certain bacteria. It
was not until 1940 that Florey and Chain
w e r e a b l e t o m a n u f a c t u r e s u f fi c i e n t

penicillin for clinical use. The isolation of
streptomycin by Waksman, of gramicidin
(from tyrothricin) by Dubos, and of the
cephalosporins were among early dis¬
coveries of antibiotics useful in fitting
human in fec t i on . Numerous va r ie t i es o f
antibiotics now exist, and the search con¬
tinues for new ones. Semi-synthetic an¬
tib iot ics, in which the basic molecule is
chemically modified, have increased the
range of naturally occurring substances,

^ch antibiotic is effective against a
wider or narrower range of bacteria at a
given dosage: their mode of action ranges
from preventing cell-wall synthesis to in¬
terference with protein and nucleic acid
m e t a b o l i s m . B a c t e r i a r e s i s t a n t t o a n ¬

tibiotics either inherently lack suscep¬
tibility to their mode of action or have ac¬
quired resistance by adaptation (e.g., by
learning to make substances which inac¬
tivate an antibiotic). Among die more im¬
portant antibiotics are the penicillins,
cephalosporins, tetracyclines, strepto¬
mycin, gentamicin and rifampicin. Each
group has its owm particular value and side
effect, and antibiotics may induce allergy.
Many antibiotics are eff̂ tive by mouth;
injection or topical application can also be
used.
A N T I B O D I E S A N D A N T I G E N S . A s
one of the body's defense mechanisms,
proteins called antibodies are made by
specialized white cells to counter f<»eign
proteins known as antigens. Common an¬
tigens are viruses, bacterial products (in¬
cluding toxins) and allergens (see aller¬
gy). Aspecific antibody is made for each
antigen. Antibody reacts widi antigen in
the body, leading to anumber of effects
including enhanced phagocytosis by white
cells, activation of complement (a sub¬
stance capable of damaging cell mem¬
branes) and histamine release.

Antibodies are produced faster and in
greater numbers if the body has ^viously
encountered the particular antigen. Im¬
munity to second attacks of diseases such
as measles and chickenpox, uid vaccine
tion against diseases not yet contracted are

bearii^ material is e.ssential. It was the
first disease in wliich bacteria were shown
(by KOCH) to be causative, and it had one

the earliest effective vaccines, de¬
veloped by PASTEUR.
ANTHROPOID APES, the animals most
closely resembling man (genus Homo)
and probably sharing with him acommon
evolutionary ancestor (see evolution).
Together the genera Pan and Homo form
tile family Hominidae in the suborder
Anthropoidea (order primates). The apes
c o n c e r n e d m e t h e g o r i l l a , c h i m p a n z e e ,
and the orang-utan (family Pongidae),
the other members of the superfamily
Hominoidea. (See also monkeys.)
ANTHROPOLOGY, the study of man
from biotogica). cultural and social view¬
points. HERODOTUS may perhaps be called
the father of anthropology, but it was not
until tiie 14th and I5th centuries AD, with

die mercantilist expansion of the Old
World into new regions, that contact with
unknown peoples kindled ascientific in-
t^est in tile subject. In the modem age
r̂e are two main disciplines, physical

anthrc^logy and cultural anthropology,
the latter embracing social anthropology.
Physkal anffiropology is the study of
man as abiological species, his past
evolution and his contemporary physical
characteristics. In its study of prehistoric
man it has many links with archaeology,
the difference being that antiiropology is
concerned wit i t t i ie remains or fossi ls of
man himself while archaeology is con¬
cerned wi th the remains of h is mater ia l

culture. The physical anthropologist also
studies the differences among races and
groups, relying to agreat extent on techni¬
ques of anthropometry and, more recently,
genetic smdies.
C u l t u r a l

several classes. Ethno^phy is the study
of the culture of asingle group either
primitive (see humitive man) or civilized.
I l̂dwork is the key to etiioographical
studies, which are themselves the key to
cultural anthropology. Etimology is tiie
comparative study of the cultures of two
or more groups. Cultural anthropology is
also concerned with cultures of the past,
and the borderline in this case between it
and archaeology is vague. Social anthro-
pttiogy is concerned primarily witii social
relationships and their significance and
consequences in primitive societies. In
recent years its field has been extended to
cover mwe civilized societies, though
these are still more generally consideî
the domain of sociology.

anthropology is divided into
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based on this principle. Antibody detec¬
tion in blood samples may show ag¬
glutinins, precipitins or complement futa-
tion according to the technique used and
the antibody involved.
ANTICHRIST, the antagonist of Christ.
The concept of aperson or power opjwscd
to God can be traced to Jewish tr^ition.
The actual term Antichrist appears in the
Scriptures in the Epistles of St. John, but
the same power is referred to elsewhere.
Interpreters of Scripture differ in their un¬
derstanding of these references; while the
concept is supposed to some to relate to a
lawless but impersonal power, others con¬
sider the Antichrist as apersonal incarna¬
tion of evil, yet to come.
ANTICOAGULANTS, drugs that inter¬
fere with blood clotting, used to treat or
prevem thrombosis and clot embolism.
The two main types are heparin, which is
injected and has an immediate but short¬
lived effect, and (he coumarins (including
warf^n), which are taken by mouth and
are longer-lasting. They affect different
parts of (he clotting mechanism, couma¬
rins depleting factors made in the liver.
ANTIDEPRESSANTS, drugs used in the
treatment of depression; they are of two
types; tricyclic compounds and mono¬
amine oxidase inhibitors. Although their
mode of action is obscure, they have
revolutionized the treatment of depression.
ANTIETAM, Batt le of, abloody en¬
counter which repulsed Confederate
Genera l Rober t E . Lee ’s fi rs t nor thward

thrust during the civil war.
Aniietam was fought in Sept. 1862

when 40,000 men under Lee met 10,000
Union troops under McClellan at An-
tietam Creek, Md. McClellan used only
two-thirds of his army and sustained
12,000 casualties, while Lee used his total
force, losing almost aquarter of it. Halted
before he could reach Washington, Lee
was forced to retreat across the Potomac.
ANTIFEDERALISTS, name given in the
US to (hose who opposed the ratification
of the Federal Constitution of 1787. They
feared that centralized _power would be¬
come despotic. After the new govern¬
ment’s inauguration, the Antifederalist
group joined the Republicans to form the
Democratic-Republican party under Jef¬
ferson .
ANTIFREEZE, asubstance added to
water, particularly that in automobile
cooling systems, to prevent ice forming in
cold weather. The additive most common¬

ly used is ethylene glycol; methanol and
ethanol, although chewier alternatives,

tend to need more frequent replacement,
being much more volatile.
ANTIGENS. See ANTiBODtES AjND Atm-
G E N S .

A N T I G O N E , i n G r e e k m y t h , t h e
daughter of Oedipus, noted for her fidelity
and courage. She followed her father into
e x i l e . L a t w s h e b u r i e d h e r b r o t h e r
Polynices against the orders of King
Creon. Creon imprisoned Antigone, who
killed herself, provoldng the suicide of
Creon’s son Heamon. to whom she was
bethrothed. Antigone is the heroine of
plays by Sophocles, Euripides and
A n o u i l h .
ANT IGUA AND BARBUDA,
pendent nation in the West Indies, largest
and most developed of the Leeward Is¬
lands.

i n d e -

Ofllcial name: Antigua and Barbuda
Capital: St. John's
Area: Antigua (108«] mi);
Barbuda (62sq mi)
Population: 63.917
Growth ra te : 0 .4%
Language: English
Religion: Protestant
Monetary Unit: 1East Caribbean dollar
=100 cen ts

Land. It includes the islands of Antigua
and Barbuda, both low-lying and of vol¬
canic origin. White sandy beaches, the
nation’s principal resource, fringe the
coasts; few places rise to more than
1,000ft above sea level. The climate is
tropical with adry season Jul.-Dec.
People and Economy. The population is
predominantly of African and British
origins. St. John’s is the largest town and
chief port. Tourism is the principal
eoonomic activity, especially in the winter
months. Cotton r^laced sugar as the chief
crop in the 19th century, and some tropi¬
cal fiuits are also grown. The US main¬
tains alarge naval and army base near Par¬
ham.
History. Antigua was discovered and
named by Columbus in 1493. 'The island
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passed briefly to Spanish and R«nch con¬
trol in the 17th century and to the British
in 1666. With Barbuda as adependency it
became aself-governing West Indies As¬
sociated State in 1967 and independent in
19S1. Leaders on Barbuda fought unsuc¬
cessfully to remain aBritish colony and
continue mclaim neglect by the govern¬
ment on more prosperous Antigua.
ANTIHISTAMINES, drugs that counter¬
act histamine action, itey are useful in hay
fever and hives (in which allergy causes
histamine release) and in some insect
bites. They also act as sedatives and may
relieve motion sickness.
ANTILLES, the islands of the West In¬
ches with the exception of the Bahamas.
Shaped like an arc that stretches from
Cut» to the coast of South America, the
Antilles separate the Caribbean Sea from
the At lant ic Ocean. The Greater Ant i l les
include the large islands of Cuba, Jamaica,
Hispaniola ai>d Purato Rico. Ihe Lesser
Antilles include the Virgin Islands, the
Leeward and Windward Is lands, Tr in idad
and Tobago, Barbados, the Netherlands
Antilles and the Margarita Islands of
Ve n e z u e l a .
ANTI-MASONIC PARTY, US political
f a c t i o n a c t i v e f r o m 1 8 2 7 t o 1 8 3 6 . I t
emerged aft^ dte dis^^reaiance in 1826
of William Morgan, author of abook
revealing the secrets of Masonry. The
Masons were accused of murdering him,
and public outrage was exploited political¬
ly against Masons in office, first by Hiur-
low Weed and William H. Seward in New
York state against Martin Van Buren and
the Albany Regeitcy (the Democrats’
political machine), ti)^ 1:^ anational cam¬
paign to defeat P îdent Andrew Jackson,
himse l f aMason, wh ich won anumber o f
cmigressicmai seats.
ANTIMATTER, avariety of matter df-
fer ing f rom the matter whid i pre¬
dominates in our part of the universe in
that it is composed of antiparticies rather
than particles. Individual antiparticies,
many of which have been found in cosmic
ray lowers or {h'oduced using particle ac¬
celerators. differ from their particle
counterparts in that they are t^positely
charged (as with the antiproton-proton
pair) or in that their magiKtic moment is
orientated in the opposite sense with
respect to tiieir spin (as with the an¬
tineutrino and neutrino). In our pan of the
universe antiparticies are voy ̂ oit-lived
being rapidly annihilated in collisions
widi tiieir corresponding particles, tiieir
mass-energy reappearing as agamma-ray

photon. The first antiparticle, the positron
(i.e., tile antielectron), was dscovered by
C. D. Anderson in 1932, only four years
after Dirac had theoretically predicted the
existence of antiparticies. (See also sub¬
atomic PARTICLES.)
ANTIMONY, chemical element; symbol
Sb; at.wt. 121.77; aLno. 51; valence 0,-3;
+3, or +5. Antimony is not abundant, but
is found in over 100 mineral species. Two
allotropic forms of antimony exist: the
normal stable, metallic form, and the
amoqrhous gray form. Metallic antimony
is an extremely iHictle metal of aflaky,
crystalline texture, it is bluish-white and
has ametallic luster. Commercial-grade
antimony is widely used in alloys with
percent^es ranging from one to twraty. It
greatly increases the hardness and mecha¬
nical strength of lead.
ANTIOCH (now Aotakya), ancient city
in Asia Minor on the Orontes R. Founded
c300 BC by Seieucus Nicator, it became
the captal of the Seleucid Empire and. in
64 BC, Che Asian capital of the Roman
Empire. Antioch was an important center
of early Christianity. Antakya. the modem
commetcial city, became part of French-
administered Syria after WWl and joined
Turkey in 1939. Pop 108,900.
A N ’ l ' I i ' A R T I C L E S . S e e a n t w a t i b r ;
S U B ATO M I C PA RT K X e S .

ANTIPOPE, apretendo* to the papal
throne, elect̂  by faction in the Roman
Catholic Church or by asecular ruler. The
first antipope was Hij^lytus (3rd cen¬
tury); the last was Felix V(abdicated
1449). In the great sousm (1378) Italy
elected Urban VI while France set up
court for Clement VII in Avignon. Then-
successors were deposed by the Council
of Constance (1415).
ANTIQUE, object which acquires value
through acombinatioo of age, rarity,
craftsmanship and historic interest.
Graerally the term applies to objects over
100 years old. thou^ by the 1990s even
those of early 1900s, particularly in the art
nouveau style, wwe becoming sought
af ter.

ANTI-SALOON LEAGUE, temperance
organization established in 1893 to curb
the sale of liquor. It played an important
part in the campaign to achieve national
prc^bition.
ANTI-SEMITISM, host i l i t y towards
Jews ranging from social prejudice to
^nocide. Common motives for anti-Semi¬
tism include religious opposition to
Judaism, national resentment of apeople
who remain in some ways apart from the
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Aurelius and Lucius Verus as successors.
He was aprudent and economical ruler,
tolerant of Christians.
ANTONIONI, Michelangelo (1912- ).
I t a l i a n fi l m d i r e c t o r o f i n i e m a t i o n d
renown. His motion pictures include L'-
Avventura (1959), La Notie (1961),
Eclipse (1962), The Red Desen (1964),
Blow Up (1966) and Zabriskie Point
(1969).
ANTONY, Mark (Marcus Anton ius;
c82-30 BC), Roman general who became
one of three joint rulers of the Roman
state. He fought notably in Gaul and be¬
came atr ibune in 50 BC and aconsul in
44 BC. After Caesar's murder, Antony,
his brother-in-law Ociavian and Lepidus
formed aTriumvirate (43 BC), dividing
the empire into three. Antony controlled
the Efrom the Adriatic to the Euphrates,
but alienated Octavian by falling in love
with the Egyptian queen Cleopatra and
combining forces with her. Attacked by
Octavian, Antony committed suicide after
his naval defeat at Actium.
ANTONY OF THEBES, Saint (c251-
356), Egyptian hermil, considered the
f o u n d e r o f C h r i s t i a n m o n a s t t c i s m . H e
founded adesert community of ascetics
near Fayum, then lived alone in amoun¬
tain cave near the Red Sea and died aged
over 1(X). He supported St. Athanasius in
the Allan controversy.
ANTS, social insects of the family For-
raicidae of the order Hymenoptera, recog¬
nizable through the petiole or "waist" be¬
t w e e n a b d o m e n a n d t h o r a x . T h e r e a r e
some 3,500 species of ant. each species
containing tb^ distinct castes: male,
female and worker. Males can be found
only at certain limes of year; winged, they
are not readmit ted to the nest af ter the
mating flight. The queen is likewise
winged, but she rubs her wings off after
mating; she may survive for as long as 15
years, still laying eggs fertilized during the
original mating flight. The workers are
sterile females, sometimes falling into two
distinct size categories, the larger ones
(soldiers) defending the nest and assisting
with heavier work.

The most primitive ants (Poneriruu)
may form nests with only afew in¬
dividuals; nests of wood ants (Formica
rufa), however, may contain more than
1()0,0(X) individuals. Dorylinae, the so-
called army ants, do not build nests at all
but are nomadic, traveling in "armies" up
to 150,000 strong; like Ponerinae (but un¬
like the more sophisticated species, which
are vegetarian) they are carnivorous. Nest-

life of the country they live in and simple
jealousy of the Jews’ material success.
Anti-Semites have often justified their
standing by claiming that the Jews’ exile
and persecution were punishment for their
part in Christ’s crucifixion. Segregation,
expulsion and massacres have dogged
Europe’s Jewish communities, notably in
the Middle Ages, and later in Tsarist Rus¬
sia and in Nazi Germany before and
during WWII. when some 6,(X)0,000 Jews
were put to death in concentration camps
at AUSCHwrrz. selsen. buchenwauj and
elsewhere. Despite the decline of avowed
anti-Semitism since WWII, anti-Jewish
feeling has increased in Arab lands hostile
to the young Jewish state of Israel.
ANTISEPTICS, or germicides, substan¬
ces that kill or prevent the growth of
microorganisms (particularly bacteria and
fungi); fiey are used to avoid sepsis from
contamination of body surfaces and surgi¬
cal instruments. Some antiseptics are
as disinfectants to make places or objects
germ-free. Vinegar and cedar oil have
b e e n u se d f r o m e a r l i e s t t i me s t o t r e a t
wounds and for embalming. Modem an¬
tisepsis was pioneered by semmelweis,
LISTER and KOCH, and dramatically reduced
deatiis from childbirth and surgery. Com¬
monly used antiseptics and disinfectants
include iodine, chlorine, hypochlorous
arid, ethanol, isopropanol, phenols (in¬
cluding hexachlorophene), quaternary am¬
monium salts, formaldehyde, hydrogen
peroxide, potassium peimanganate, and
acriflavine (an acridine dye). Heat,
ultraviolet and ionizing radiations also
have antiseptic effects. (See also stteriuza-
!new; ASEPSIS.)
ANTITOXINS, antibodies produced in
the body against the toxins of some bac¬
teria. Tbey are also formed after inocula¬
tion of toxoid, chemically inactivated
toxin that can still confer immunity.
ANT LION, carnivorous insect larva
remarkable for its method of catching
prey. It digs aconical hole in sandy soil
and hides at the bottom with only its head
showing. An insect falling into the hole
has difficulty climbing the steep sides of
loose sand before the am lion seizes it.
Ant lions have flat bodies and powerful
sickle-shap̂  jaws. They turn into winged
insects similar to the dragonfly. Favoring
adesert habitat, they are common among
the insect life of the American Southwest.
A N T O N I N U S P I U S ( A D 8 6 - 1 6 1 ) ,
Roman emperor (138-161), the last to
achieve relative stability in the empire.
Chosen consul in 120, he adopted Marcus
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ing an(s welcome some insects, mainly
beetles, to their nests and oi^ "fann"
aphids forhoneydew.
ANTWERP, Belgium’s second-largest
city and leading port, on the Schelde R
6(hni Irom the North Sea. It is the capital
of Antwerp province, the commercial and
cultural center of Flemi^ Belgium (with a
large universi ty) and an important
manufacturing city, with oil, metal,
a u t o m o b i l e a n d d i a m o n d i n d u s t r i e s .
Around 1560 i t was the

Europe, and the center
Flemish school of painting; artists like
Bruegel, Rubens and Van Dyck worked
there. Pop 486.000.
ANXIETY, an unpleasant and disturbing
emotion. Its symptoms vary: anxious
people may suffer merely an ill-defined
discomfort or aprofound sense of impend¬
ing doom. They may be irritable, restless
and agitated, or have impulses for physical
activity that may be purposeless and aim¬
less. Physical symptoms may include an
increase in heart rate and blood pressure,
generalized or localized muscle tension,
rapid and shallow breathing, sighing or
shortness of breath, dizziness, fainting,
dry mouth, sweating, nausea, vomiting,
diarrhea and frequent urination.
ANZA, Juan Batiste de (1735-'178g).
Spanish explorer who founded San Fran¬
cisco in 1776. He made one of the longest
journeys in the history of North American
exploration, probing Nfrom the deserts of
SCal. via San Gabriel (Los Angeles) and
Mcmterey.
AT^O, Italian frying port and seaside
resort about 30mi Sof Rome. As the an¬
cient Roman Antium, the town was the
birthplace of the emperors Caligula and
Nero. Anzio was badly damaged when the
Al l ies landed there in Jan. 1944, and a
ftwee of 50,000 men was pinned down at
the beachhead by German counteroffen¬
sives.
ANZUSPACT, treaty signed on Sept. 1,
1951, by Austr̂ ia, New Zealand and the
US for mutual defense in the Pacifle. The
name consists of the initials of the par¬
ticipating countries, which meet annu^y.
In 1985 New Zea land dec la red i t se l f a
nuclear-hee zone, making the status of the
treaty uncertain.
AORTA, the chief systemic artery, dis¬
tributing oxygenated blood to the whole
body except the lungs via its branches.
APACHE INDIANS, North American
Indians of the Athabaskan linguistic fami¬
ly. TIk major tribes were the JicariUa.
Lipan, Mescalero, Airavaipa, Coyotero,

Pinaleno Kiowa and Chiricahua. Apaches
lived in SW North America, maintaining a
nomadic hunting culture that depended on
free movement over alarge area. The ar¬
rival of white settlers thus threatened their
survival, and many Apaches tweeted
repeated federal govenUDent attempts to
confine the tribes to reservations. Bloody
conflicts followed, and Apache numbers
were gre^y decimated by 1896, when the
last great Apache chief, Gert̂ mo, was
captured. Most [nesent-̂ y Apaches live
on federal reservations in Okla., N.M. and
A r i z .

APARTHEID, pol icy of sHict racial
segregation practiced in South Africa after
1948 by the National Party government to
m a i n t a i n t h e d o m i n a n o n o f t h e w h i t e

minority (13.6% of the population) over
the black majority (75.2%). Due in large
part to international sanctions levied
against South Africa, by the late 1980s
many of the laws that constitute "P l̂ty
apartheid"—such as prohibitions against
interracial sex, marriage, and association;
pass laws restricting the movements of
blacks; and the segregation of nei^bor-
hoods, public tecilities, universities,
hospitals, and jol»—had been repealed or
fallen into disuse. In 1991, the thm pillars
of "grand apartheid" were repealed; the
Group Areas Act, which mandated
residratial segregation; the Land Acts,
which reservd 87% of the country’s land
for whites; and the Populaticm Registra¬
tion Act, which class^ed every South
Aftican by race. The end of legal apart¬
heid, however, did not end segregation,
and in 1992 blacks still could not vote and
had no representation in parliament.
APENN01£S, mountain chain forming
the backbone of the Italian peninsula. It is
about 800mi long and 25-80mi wide. The
highest peak is Monte Como (9460ft).
The predominant rocks are limestone and
dolomite; sulfur and cinnabar (sulfide of
mercury) are mined in the volcanic area
near Vesuvius. Olives, ^apes and grains
are widely grown; lack of fertile topsoil
prevents intensive agriculture.
APES. See anthropoe) apes.
APHASIA, aspeech defect resulting from
injury to certain areas of the brain and
causing inability to use or con^rehend
words; it may be partial (dysphasia) or
total. Common causes are cereî  throm¬
bosis, hemorrhage and brain tumors. (See
SPEECH AND StSECK CHSORIKRS.)
APHIDS, or green flies or plant Uce,
some 4.000 species of sap-feeding insects,
con^irising the family Aphididae of the

leading port of
of me great
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juxta îcions.
APOLLO, major deity in Greek and
Roman mythology. In the Greek myths,
Apollo was the son of Zeus and Leto, and
twin of Artemis. Second only to Zeus, he
had the power of the sun as giver of U^t
and life. He was the god of justice and
masculine beauty, and the purifier of those
stained by crime. He was the divine patron
of the arts, leader of the Muses, and god of
music and poetry. Apollo was aheal»,
but could also s^ disease and from his
foreknowledge he sp<4te through the
oracle at Delphi. The Romans adopted
Apollo, honoring him as healer and as god
of the sun.

APOLLO PROJECT, US space program
initiated by President John F. Kennedy <mi
May 25. 1961. The goal of this {miiject
was to place aman on the moon by the
end of the 1960s. When the Apollo 11
Lunar Module, carry ing astronauts
Armstrong and Aldtin, acmally touched
down on the moon’s surface on July 20,
1969, the program’s mission was ac¬
complished.
APOPLEXY, absolute term for stroke
due to cerebral hemorrhage.
APOSTLES, the 12 disciples closest to
Jesus, whom he chose to proclaim his
teaching. They were Andrew, John, Bar¬
tholomew. Judas, Jude, the two Jameses,
Matthew, Peter, Phi l ip, Simon and
T h o m a s . W h e n J u d a s d i e d , M a t t h i a s

replaced him. Paul and Barnabas became
known as apostles for their work in
spreading the Gospel.
APOSTLES’ CR^D, acreed ascribed
to Christ’s apostles and maintained in its
pre.sent form since the early Middle Ages.
The Roman Catholic Church uses it in the
sacraments of baptism and coDflrm^on.
It is also used by various Protestant deno¬
mina t i ons .
APOSTOLIC FATHERS, early Chris-
tian writers of the first two centuries after
Christ, regarded by tradition as the dis¬
ciples of the 12 apostles. They include
Paul's assistant Barnabas; Hennas, a2nd-
century Roman; St. Clement of Rome, a
disciple of Peter, Polycarp and Papias, fol¬
lowers of John; and Ignatius, bishop of
A n t i o c h .
APPALACHIA, region of the SE US
embracing the economically poor Span of
the Appalachian Mts. It includes parts of
13 stales, covers 3SS counties and has 16
million inhabitants. In 1965 Congress
voted $1.2 billion towards rebuilding the
region's declining economy and improv¬
ing social conditions.

order Homoptera. They have necdlelike
mouthparts with which (hey pierce the
plant tissue, the pressure within this forc¬
ing the sap into the insect’s gut. Because
of the damage caused by their feeding and
bec»ise many species carry harmful
viruses, aphids are one of t^ worid’s
greatest crop pests. The life cycle is a
complex one, so that within asf^ies
there may at any one time be adiversity of
forms; winged and wingless, reproducing
sexually or parthogeoetically. Aphids ex¬
crete asubstance Imown as hooeydew, an
important food source for ants and other
insects.
APHRODITE, the Greek goddess of
love, fertility and beauty. SIk was sup¬
posedly the dau^ier of Zeus and Dione,
or alternatively rose from the sea near
Cyprus. Her intensely sensual beauty
aroused jealousy among other goddesses,
particularly after Paris chose her as the
most beautiful goddess over Hera and
Athena. Aphrodite was the wife of
Hephaestus (but took divine and mortal
lovers). Aeneas and Eros were her sons.
The Greeks honored her with major
shrines at Athens. Corinth. Sparta. Cos,
Cnidus and Cyprus, and the Romans iden¬
tified her with Venus.
APOCALYPSE, aprophetic revelation,
usually about the end of the world and the
ensuing establishment of aheavenly
kingdom. Jewish and Christian apocalyp¬
tic writings appeared in Palestine between
200 BC and AD 150 and offered hope of
liberation to apeople under alien rule,

also MESSIAH; REVELATION. BOOK OF.)
APOCRYPHA, writings not accepted by
Jews or all Christians as canonical (that is,
as part of Holy Scripture). Protestants use
the term mainly for books written in the
two centur ies iKfore Chr ist and inc luded
in the septuagint and the vulgate but not
in the Hebrew Bible. These include Esdras
Iand II. Tobit, Judith, additions to Esther,
the Wisdom of Solomon, Ecclesiasticus,
Baruch, the Song of the Three Children,
S u s a n n a a n d t h e E l d e r s . B e l a n d t h e

Dragon, the Prayer of Manasscs and Mac-
cab^ 1and 11. (See also bible; pseuoe.
nCRAPHA.)

APOLLINAIR^ Guillaume (real name;
Wilhelm Apollinaris de Kostrowitzh;
1880-1918). influential French avantgarde
poet and critic. The friend of Derein, Dufy
and Picasso he helped to publicize Cubist
and primitive art. His poetry, as in the col¬
lections Alcools (1913) and Calligram-
mes (1918). often anticipated surrealism
with its use of startling associations and
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APPALACHIAN MOUNTAINS, moun¬
tain system of ENorth America about
1,80(M long and 120-375mi wide,
stretching south riom Newfoundland to
centra l Ala. T l ie system’s ancient
sandstone, limestone, slate and other rocks
have been folded, eroded, uplifted and
again eroded. Major ranges of the Nin¬
clude the Notre Dame, Green, and White
Mts. Uie central area has the Allegheny
Mts and part of the Blue Ridge Mts. ̂ e S
contains the SBlue Ridge, Cumberland,
Black and Great Smoky Mts. The highest
peak is Mt Mitchell (6,684ft) in N.C. Ap¬
palachian forests yield much timber, and
rich deposits of coal and iron have stimu-
laced the growth of such industrial areas as
Birmingbam and Pittsburgh. The Coonec-
ticuc, Hudson. Delaware, Susquehanna,
Potomac, Kanawha, Tennessee and other
rivers have cut deep gaps in the ranges.
But in the early years of the US the Ap¬
palachians were abarrier to westward ex¬
pansion.
APPALACHIAN TRAIL, the longest
marked hiking trail in the world, stretch¬
ing over 2,000mi along the crest of the
Appalachian Mts ft’om Mt Katahdin in N
Me. to Springer Mountain in NGa.
APPEAL, in law, the transfer of acase
that has b^ decided in alower court to a
hi^er court for review. In most US juris¬
dictions, if the appeal court finds that the
lower court (or administrative agency)
made legal errors it may decide in favor of
the appellant (as the party making the ap¬
peal is called) or order anew trial in the
lower court, but it is not usual for courts
of appeal to reconsider the facts of the
case that have been established in Che trial
c o u r t .

APPEI^ Karel (1921- ), Dutch abstract
expressionist painter, afounder of the ex¬
perimental art group Cobra. His work is
marked by colorful, aggressive sensuality.
APPENDICITIS, inflammation of the
appendix, often caused by obstruction to
its narrow opening, followed by swelling
and bacterial infection. Acute appendicitis
may lead to nipmre of the organ, forma¬
tion of an abscess or peritonitis. Symp¬
toms include abdominal pain, usually in
the rigjii lower abdomen, nausea, vomit¬
ing and fever. Early surgical removal of
the appendix is essential; any ^>scess re¬
quires drainage of pus and delayed ex¬
c is ion .
APPENDIX, usually referring to the ver¬
miform appendix, asmall hollow blind
organ located where the small and large
intestine meet.

APPIA, Adolphe (1862-1928), Swiss
stage designer whose ideas revolutionized
early 20th-cen^ theater. He stressed the
use of three-dimensional settings and of
mobile lighting with controlled intensity
and color.
APPIAN WAY, the oldest and most
famous Roman road. Built by Appius
Claudius Caecus in 312 BC to link Rome
and Capua, it was later extended to Brin¬
disi. covering in all about 350mi. Sections
near Rome are still largely intact
APPLE, popular edible fruit of the apple
tree, Malus sytvestris (family Rosaceae)
widely cultivaed in temperate climates.
Over 7,000 varieties are known but only
about 40 arc commercially important, tte
most popular US variety being Delicious.
Some l5%-20% of the wwld’s crop is
produced ip the US. mostly in the states of
Wash., N.Y., Cal., Mich., and Va. There
are three main types of apples: cooking,
dessert, and those used in making cider.
APPLESEED, Johnny (1774-1845), US
folk hero, amild eccentric whose real
name was John Chapman. Apioneer in
the Ohio river region, he wandered around
for some 40 years, planting and tending
apple orchards.
APPOMATTOX COURT HOUSE, US
historical site in central Va„ where the
CIVIL WAR was ended with Lee’s surrender
to Grant on April 9, 1865. The McLean
House (where the surrender took place)
and other buildings have been recon¬
structed as part of the 972-acre Appomat¬
tox Court House National Historical Park.
APPORTIONMENT, Legislat ive, the
distribution of voters’ representation in the
lawmaking bodies. Although each stale,
whatever its size, elects two senators only,
members of the US House of Repre¬
sentatives are elected from distr icts with
equal populations, and the federal census
results in areapportionment of seats each
d e c a d e .

Since the 1990 census, each con¬
gressman represents about 540,000 voters,
in the past, stale legislature district boun¬
daries were often erratically drawn to give
voting advantage to one political party.
Also, most counties had equal repre¬
sentation in state senates; thus, one vote in
arural county might be worth 30 times
that in acity, due to lower popul^on. But
in 1962 the Supreme Court niled that un¬
fair districting may be brought before
federal courts, and later rulings established
that one man's vote should be "worth as
much as another's," or, "one man, one
vote." This principle is slowly shifting
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Ai^u^ulture lakes place in enclosures
built on land or in natural bodies of water.
Generally, fish and seaweed are cul¬
t ivated.

AQUALUNG, or scuba (self-contained
underwater brrathing apparatus), adevice
allowing divers to breâ e and move about
freely underwater. It comprises amouth¬
piece, aconnecting tube, avalve and at
least one compressed-air cylinder. The
key component is the "demand valve"
which allows the diver to breathe air at the
pressure prevailing in the surrounding
water however great the pressure in his
suf^ly cylinder. Used air is vented into
the water.
AQUEDUCT, man-made conduit for
water. The Babylonians and Egyptians
built large-scale underground aqueducts,
but the Romans preferred arow of arches
sui^rt ing the channels along whidi
water flowed downhi l l f rom mountains to
cities. Rome itself was supplied by nine
aqueducts, but the most famous Roman
ones are at Segovia and Tarragona, Spain,
and near Nimes. France (the Poni du
Card).
AQUIFER, an underground rock bo^
through which groundwater can easily
percolate and possessing the porosity re¬
quired to store sufficient quantities of
water to supply wells. Sandstones, gravel
beds and jointed limestones make good
aquifers.
AQUINAS, Saint TTiomas (cl225-1274
AD), known as the "angelic doctor,"
major Christian theologian and philo¬
sopher who attempted to reconcile faidi
with reason. In his Summa Theologica he
uses Aristotelian logic to examine the ex¬
istence of God: he finds God the logical
uncaused cause, the jwime reason for order
in the universe. He sees man as arational

social animal gaining knowled^ from
sensory experience. His morality is based
on the principle of man's harmony with
himself, with other men and with God.
Thomism, the philosophy of St. Thomas,
has been very influentiail. and his teach¬
ings are basic to Roman Catholic theol¬
o g y.
AQUINO, Corazon (1933- ), President
of the Philippines (1986-92). 'The widow
of Benigno S. Aquino. Jr., aprominent
opponent of President Ferdinand Marcos
assassinated in 1983, she became presi¬
dent in 1986 after Marcos, having "offi¬
cially" won reeiection but facing hostile
demonstrations, went into exile in the US.
She abolished the Marcos constinition. or¬
ganized acommissiwi to draft anew one

political power from rural to urban areas.
APRICOT, orange-colored fruit of the
^iricot tree, Prunus armeniaca (family
Rosaceae), native to China but grown
throughout temperate regions. Commer¬
cial production is mainly in central and SE
Asia, Europe and the US, over 90% of the
US crop comes from California. Apricots
are eaten fresh, or preserved by dr̂ g or
canning; the kernels are used to make ali¬
queur. Apricot trees are often grown as or¬
namentals.
APRIL, fourth month of the year in die
Gregorian Calendar; first full spring
month in the Northern Hemisphere. The
C h r i s t i a n E a s t e r a n d J e w i s h P a s s o v e r

usually fall in April. The month is probab¬
ly named from aperire (Latin: to open),
referring to the opening spring buds.
Birthstone: diamond. Astrological signs:
Aries and Taurus.
APRIL FOOLS ’DAY, o r A l l Foo l s ’
Day, April I. the traditional day for practi¬
cal jokes. The custom probably began in
France in 1564, when New Year’s Day
was changed from April 1to Jan. I. Those
cont inuing to observe Apr i l 1were
r id i cu led .
APTITUDE TESTS, tests designed to
measure aperson’s potential ability. Al¬
though satisfactory in dealing with well-
defined skills such as problem-solving
they are less successful in evaluating artis¬
tic skills. Widely used in vocational
guidance and college entry, they are also
used for staff selection by some com¬
panies.
APULEIUS, Lucius (c l25-185 AD).
Roman author of Metamorphoses or The
Golden Ass. The hero of this story is
turned into an ass, whose humorous ad¬
ventures provide afascinating insight into
contemporary Roman society.
APULIA (Italian; Puglia}, SE region
forming the "heel" of the "boot" of Italy. It
is composed of the provinces of Bari,
Brindisi. Foggia, Lecce and Taraoto. Its
principal town and main port is Bari, it
also contains the important naval base and
steel industry of Taranto.
AQABA, Gulf of. NE arm of the Red Sea
between the S ina i Pen insu la and Saudi
Arabia. Geologically part of the great
RIFT VALLEY of Africa and Asia, it is some
llOmi long and 5-17mi wide. At the N
end of the Gulf stand the ports of Aqaba
(Jordan) and Elat (Israel). The Egyptian
blockade of Elat sparked off the 1967
Aiab-lsraeli Six Days’ War.
AQUACUL’TURE, controlled raising of
marine animals and seaweed for harvest.
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B e t w e e n t h e b i r t h o f C h r i s t a n d t h e
emergence of Mohammed (c570 AD),
various foreign powers influenced or con¬
trolled the area. Mecca, on abusy caravan
route, was aprosperous trading center, but
o t h e r t o w n s r e m a i n e d l i t t l e m o r e t h a n
small oasis farming settlements. When
Mohammed first achieved prominence
Arabia was divided between continually
warring tribes. His founding of Islam
resulted in apartial unification of the Arab
tribes and rapid political and territorial ex¬
pansion. By 800 Muslims controlled al¬
m o s t h a l f t h e c i v i l i z e d w o r l d . B u t t h i s
power crumbled by the 11th century when
Turkey began its domination of the area.
In the 18ch and I9th centuries the Islamic
Wahabi movement weakened this power.
In the 19th century Britain gained consid¬
erable footholds in Aden and on the Per¬
sian Gulf. After the Turks joined the
Central Powers at the start of WWI, the
British successfully encouraged the Arabs
to revolt (1916) and by 1932 Saudi Arabia
had extended political control over most
of the region.
ARABIAN GULF. See Pe rs ian gu l f .
ARABUN NIGHTS, or The Thousand
and One Nights, acollection of 8th-16th
century Arabic stories, probably of Indian
origin with Persian and Arab additions.
The stories, which include Aladdin, AH
Baba and Sinbad are linked by Sche¬
herazade who, sentenced to die at dawn,
tells her husband the king one story per
night, leaving the ending Till the next day.
She is reprieved after 1,001 nights.
ARABIAN SEA, NW Indian Ocean be¬
tween Ind ia and Arabia. Connected wi th
the Persian Gulf by the Gulf of Oman, and
with the Red Sea by the Gulf of Aden. Its
ports include Bombay and Karachi.
ARABIC, one of the sEMme languages.
The Arabic alphabet comprises 28 letters,
all consonants, vowels being expressed
either by positioned points or, in some
cases, by insertion of the letters alif, waw
and ya in positions where they would not
otherwise occur, thereby representing the
long a, uand irespectively.

Arabic is written from right to left.
Classical Arabic, the language of the
Koran, is today used occasionally in writ¬
ing. rarely in speech; astandardized
m o d e m

newspapers, etc. Arabic played alarge
pan in the dissemination of knowledge
through medieval Europe as many ancient
Greek and Roman tex t s we re ava i l ab le
solely in Arabic translation.
ARABIC NUMERALS, the signs 0, 1,2,

m o d e l e d o n t h e U S C o n s t i t u t i o n , a n d
worked to reduce the involvement of the

military in civilian life. She survived
seven military coups, which had the effect
of cutting shon athree-year economic
revival. The peaceful election in 1992 of
her chosen successor. Fidel Ramos, was
seen as evidence that she had established
and preserved aworking democracy and
retained much of her original popularity.
ARAB, one whose language is Arabic and
who ident ifies with Arab cul ture. Besides
the countries of the Arabian Peninsula, the
Arab world includes Algeria. Egypt, Iraq,
Jordan, Lebanon, Libya, Morocco, Sudan,
Syria and Tunisia. Arab culture spread
after the coming of Mohammed (c570 ).
In the 7th century the Arabs extended their
hegemony ftom NW Africa and Spain to
Afghanistan and NIndia, where many
non-Arabic peoples were converted to the
religion of Islam, adopting Arabic lan¬
guage and culture. Althou^ Arab politi¬
cal control crumbled in the 10th and l l ih
c e n t u r i e s , e l e m e n t s o f t h e c u l t u r e
remained. The precepts of Islam, as set (hu
in the Koran, still govern much of Arab
l i f e and soc ia l i ns t i t u t i ons . Non-Mus l im

peoples who are also Arabs include Pales¬
tinian, Lebanese and Syrian Christians. In
the 20th century the discovery and ex¬
ploitation of petroleum in Arab lands has
resul ted in Sudden weal th and modern¬

ization for many Arab countries. Arab
reaction to the creation of the state of Is¬
r a e l h a s s t r e n g t h e n e d P a n - A r a b
na t i ona l i sm and l ed t o t he a rab - i s raeu
W A R S .

ARABESQUE, elaborate decorative style
characterized by cuned or intertwining
shapes with grotesque, animal, human or
symbolic forms and delicate foliage. Arab
culture promoted the use of geometric
rather than figurative forms.
ARABIA (Arabic: Jazirat al-Arab, the
"island of the Arabs"), SW Asian penin¬
sula bounded by the Red Sea, Indian
Ocean and Persian Gulf. It comprises
Saudi Arabia, Yemen, the Sultanate of
Oman and the Persian Gulf States, includ¬
ing Bahrain. Kuwait, Qatar and the United
Arab Emirates. The world’s richest reser¬
ves of petroleum were discovered in the
peninsula in the 1930s and have since
flooded wealth into an almost feudal semi-
nomadic society, creating large income-
d i f f e r e n t i a l s w i t h i n i t . I n 1 9 7 3 , S a u d i
Arabia and other Arab countries cut back
oil supplies to the West, thus adding an
important new economic weapon to the
continuing Arab-lsraeli conflict.

A r a b i c b e i n g u s e d f o r



A R A C H N E 7 7

sequently. under aUS*sponsored plan, tbe
guerrillas left Beirut for other countries
willing to accept them, and amultinational
peacekeeping force, including US
marines, landed in Lebanon. Israeli bCK^
withdrew but retained asecurity zone in S
Lebanon. Terrorist attacks on Israel from
Lebanon were answered with ground and
air retaliation.

The so-called peace process, begun by
the CAMP DAVID AORfflMENT of 1978, Went
nowhere. Israelis debated the wisdom of
offering land (the West Bank) for peace;
in any case, the PLO refused to renounce
its commitment to Israel's destruction, and
no Ar̂  state would negotiate on half of
the Palestinians. Violent demonstrations
by Palestinian youths in the West Bank
and Gaza (the intifada) throughout 1988,
Jordan’s abdication of its claim to the
West Bank, and Israeli elections in Nov.
1988 raised the possibility that the peace
process might be revived. Talks on peace
treaties between Israel and its neighbors
started in 1992.
ARAB LEAGUE, an organization to
promote economic, cultural and political
cooperation among Arab states, set up on
March 22,1945. Alihon^ quite successful
in its first two aims, it achieved real politi¬
cal unity of action only in 1956 (Suez
Crisis), 1961 (Franco-Tunisian conflict)
and W3 (cutback of oil to the West).
Egypt was an original member of the
league but was su ĵended in 1979 after it
signed apeace treaty with Israel, and die
leagne’s headquarrers were moved from
Ca5o to Tunis. Egypt became amembCT
again in 1990.

In the 1980s much of the league’s atten¬
tion was focused on the Iran-lî  war.
organization supported the F^estinimi
uprising in the West Bank and Gaza that
b̂ an in Dec. 1987. Member states are
E^T>t, Algeria, Bahrain. Djibouti, Iraq,
J o r d a n , K u w a i t , L e b a n o n , l i b y a ,
Mauritania. Mcsocco. Oman. Qatar, Smdi
Arabia, Somalia, Sudan. Syria, Tunisia,
the United Arab Emirates, Yemen, and the
government of the Palestine Liberation
Organization.
A R A C H N E , i n G r e e k a n d R o m a n
mythology, the daughter of Idmon and
Colophon, who was so expert in weaving
that she challenged Minerva. She chose
for design scenes which depicted the
foibles of the gods. Angered by such in¬
sults, Minerva tore up the web. Arachne
hanged herself in despair and was trans¬
formed into aspider—^which hangs by the
threads it spins.

3, 4. 5, 6, 7, 8, 9, which were in use
among the Arabs before being adopted by
the peoples of Europe during the Middle
Ages in place of Roman numerals. They
appear to have been originated in India,
and reached Europe by way of Spain.
ARAB-ISRAEL! WARS, the resule of
persistent conflicts between Israel and the
A r a b s s i n c e t h e b a l p o u r d b c l a r a t i o n

(1917) pronounced British Palestine
Jewish national home. When Britain’s
mandate ended, the Jews declared an inde¬
pendent slate of Israel (May 14, 1948).
The next day, Egypt. Iratj, Transjordan
(Jordan). Lebanon and Syria attack^, but
within amonth Israel had occupied the
greater part of Palestine. By July 1949,
separate ceasefires had been concluded
with the Arab slates, where hundreds of
thousands of Palestinian Arabs now
sought refuge.

On Oct. 29. 1956, with the Suez Canal
and Gulf of Aqaba closed to her ships, Is¬
rael invaded Egypt, which had national¬
ized the canal in July. British and liench
supporting Iroc^ occupied the canal
links, but were replaced by aUN force
after international furor. By March 1957
all Israeli forces had left Ebtm id
change for access to the Gulf or Aqaba
\%1 Egypt closed the gulf to Israel and
on June 5. at the start of the Six-Day War,
Israeli air strikes destroyed Arab air forces
on the ground. Israel won the west bank of
the Jordan R, the Golan Heights, the Gaza
Strip, the Sinai Peninsula and the Old City
of Jerusalem. Aceasefire was accepted by
June 10 . f n t he f o l l ow ing yea rs ,
worldwide Ar^ anti-Jewish terrorism be¬
came common, reaching aclimax in the
1972 Munich Olympic massacre of Israeli
athletes.

On Oct. 6, 1973, Yom Kippur (*e
Jewish Day of Atonement), Egypt and
Syria attacked Isael to regain the tost ter¬
ritories. Aceasefire was signed on Nov.
11, 1973. Although Israeli troops pene¬
trated deep into Syria and crossed onto the
Wbank of the Suez Canal, initial Arab
success restored confidence and en¬
couraged Arab states to use econmnic
measures, principally an oil boycott,
again.st Israel’s Western sympathizers.
Talks between Egypt and Israel led to a
peace treaty (1979). But tension ran hi^
elsewhere, especially in Lebanon, used as
aguerrilla base by the Palestinians and a
target for Israeli attacks. In June 1982 Is¬
rael invaded Lebanon in order to destroy
strongholds of the Palestine liberation
ORGANIZATION (PLO) guerrillas. Sub-

e x -

. I n
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ARACHNID, ringed, insectiike arthropod
of the class Arachnida. Spiders, mites, and
scorpions are arachnoids. An arachnid's
body has two main parts: abdomen and
cephaloihorax, which combines head and
thorax. Arachnids have no wings or anten¬
nae, and they have simple rather than
compound eyes.
ARAFAT, Yasir (1929- ). Palestinian
political leader. Bom in Jerusalem and
educated as an engineer in Cairo, Arafat
became head of the ant i - Israel AI Fatah

Guerrilla movement, the large-st com¬
ponent of the coalition Palestine ubbra-
TiON ORGANiZATON (HXJ). Iji 1969 he be¬
c a m e c h a i r m a n o f t h e P L O . H e w o n

recognition of the PLO as the "sole
legitimate" representative of the Pales¬
tinian people from the Arab stales and
gained diplomatic recognition from the
U n i t e d N a t i o n s a n d m o r e t h a n 1 ( X )

countries. Regarded as amoderate, he ad¬
hered to the rejectionist policy demanded
by extremists, never repudiating the
PLO's commi tment to the dest rac t ion o f
Israel and continuing to wage guerrilla
warfare against that country. His authority
was challenged by radicals when the PLO
was driven from Lebanon in 1982, but he
remained the only leader acceptable to all
PLO fact ions.
ARAGON, historic region of NE Spain,
stretching from the central Pyrenees to S
of the Ebro R. The medieval kingdom of
Aragon comprised what are now Huesca,
Teruel and Saragossa provinces though
the influence of the kings of Aragon was
more extensive. King Ferdinand nof
Aragon's marriage to Isabella of Castile
(1469) laid the foundations of aunified
Spain. Aragon’s sovereignty was ended
1707-09 by Philip Vduring the war of
SPANISH SUCCESSION (1701-14).
ARAL SEA, inland sea or saltwater lake
i n W A s i a b e t w e e n U z b e k i s t a n a n d
Kazakhstan. Fed by the Amu Daryan and
Syr Darya rivers, the sea in 1960 was
26,000sq mi in area and was commercially
imponani for its bass, carp, perch, and
sturgeon. Since tlien the diversion of river
water for irrigation has caused the sea to
l o s e m o r e t h a n 4 0 % o f i t s w a t e r. T h e
remaining water is loo salty to support na¬
tive fish.
A R A M A E A N S , n o m a d i c S e m i t e s o f t h e
NSyrian desert in the 11th to 8th cen¬
turies BC. They assimilated features of
earlier Ferti le Crescent civi l izations. Most
of the smaller Aramaean tribes were sub¬
jugated by the Assyrians 740-720 BC.
But the Chaldean tribe, which settled near

the Tigris and Euphrates estuary, extended
its control over all Mesopotamia, succeed¬
ing the Assyrians. (See also Babylonia
AND ASSYRIA).
ARAMAIC, the Semitic language of the
Aramaeans. Its use spread tl̂ ughout
Syria and Mesopotamia from the 8th cen-
ti^ BC onwards and it became the offi¬
cial language of the Persian Empire.
Aramaic was probably spoken by Jesus
and the apostles, being by then the
everyday language of Palestine. Parts of
t h e O l d Te s t a m e n t a r e i n A r a m a i c .

Aramaic surv ives on ly in iso la ted
Lebanese villages and among some Nes-
torians of NIraq and ETurkey.
ARAPAHO, North American Indian tribe
of the Algonquian family. They lived as
n o m a d i c b u f f a l o h u n t e r s o n t h e G r e a t

Plains in two groups the Nand SArapaho.
Fierce enemies of white settlement, they
were forced onto reswvations at the end of
the 19th century. By the 1990s, only
5,000 remained, mostly on reservations in
Okla. and Wyo.
ARARAT, Mount , dormant volcanic
mnuntain in ETurkey with two peaks
(16,950ft and 13,000ft) 7mi apart. Genesis
8:4 says that Noah’s Ark landed "upon the
m o u n t a i n s o f A r a r a t . " T h e A r m e n i a n s
venerate the mountain as the Mother of
the World. The last eraption was in 1840.
ARAUCANUN INDIANS, South Amer¬
ican tribes famous for their resistance to

the 16th-century Spanish invasion of what
is now cwiiral Chile. Many Araucanians
crossed the Andes into Argentina. During
the 19th century the Araucanians were set¬
tled on Chilean and Argentinian reserva¬
tions where they have since maintained
much of their traditional culture.
ARAWAK INDIANS, linguistic group of
often culturally distinct South American
tribes, now living mostly in Brazil, the
Guianas and Peru. They also inhabited the
Caribbean is lands at the t ime Columbus
landed there in 1492, but were later exter¬
minated by the CARtB INDIANS.
ARBITRATION, process for settling dis¬
putes by submitting the issues involved to
the judgment of an impartial third party or
arbitrator. In the recent past, most US in¬
dustrial collective bargainii^ agreements
have a l lowed for an arb i t ra tor to act in
cases where problems of interpretation
arise. An arbitration service, providing
panels for commercial and industrial dis¬
putes, has been established by the
American Arbi trat ion Associat ion. Several
state and federal laws ensure the enforce¬
ment of agreements to submit disputes to
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of numerous scientific techniques. Its
keystCTie is fieldwork. Archaeology was
bom in the early 18ih century. There were
s o m e e x c a v a t i o n s o f R o m a n a n d o t h e r
sites and the famous Rosetta stone, which
provided the key to Egyptian wero-
GLYPHics, was discovered in 1799 and
deciphered in 1818. In 1832 archaeologi¬
cal rime was classified into three oivtsKWSr
STONE AGE. BRONZE AGE and IRON A®,
though this system is now more common¬
ly used to describe cultures of primitive
man. However, it was not until the 19th
century that archaeology graduated from
its amateur stwus to t^ome asys¬
t e m a t i z e d s c i e n c e . S c h l t e m a n n , A r t h u r
Evans, C. L. Woolley. Howard Carter and
others adopted an increasingly scientific
approach in their researches.

Excavation is apainstaking procedure,
as great care must be taken not to damage
any object or fragment of an object, and
each of the different levels of excavation
must be careful ly documented and
photographed. The location of suitable
sites for excavation is assisted by histori¬
cal accounts, topographical surveys and
aerial photography. Any object or frag¬
ment of an object that was produced by
man is of intcre,st to the archaeologist.
These include such obvious items as tools,
weapons, utensils and clothing- The dis¬
covery of amidden, or refuse pile, is espe¬
cially welcome. Natural objects, such as
seeds of cultivated plants, are also reveal¬
ing. Each item on discovery is recorded on
amap that establishes its physical
relationship with other artifacts found, and
is numbered and photographed. Once in
the laboratory, the archaeologist will ex¬
amine it more closely, comparing it with
similar finds. Dating is accomplished in
several ways. First, of course, is com¬
parison of the relative depths of objects
that are discovered. Analysis of the types
of pollen in an object can provide an in¬
dication of its date. The most widespread
daring technique is radioisotope dating.
incorporating the corrections formulated
through discoveries in dpjidrochronoi/.
O O Y .

Archaeology contains many divisions
and areas of specialty. Some embrace the
study of great civilizations, like those of
Greece, Rome, Egypt, China and Mexico.
Other scholars concentrate on the cultures
of peoples of humble achievements- In the
US amajor field of study is that of the
A m e r i c a n I n d i a n . A n o t h e r a r e a c o n ¬
centrates on settlements of colonial
America—an example of historic ar-

arbitralion. The Taft-Hartley Act (1947)
provides for emergency fact-finding
boards if serious strikes loom but. as their
decisions are not binding, they lack the
power of arbitrating bodies.
ARBOR DAY, annual tree-planting day
in some US states. In northern areas it is
normally held in the spring and in
southern areas in winter. It was first held
in Neb. on April 10,1872,
ARBORETUM, aplace in which acol¬
lection of different trees and shrubs is cul¬
tivated for scientific and educational pur¬
poses.
ARCADIA, ancient Greek region in
central Peloponnesus, enclosed by moun¬
tains. The simple life of its rustic in¬
habitants amid its idyllic pastures and fer¬
tile valleys was used by Classical pastoral
poets and later writers, such as Sir Philip
SidtKy. as the idea] of innocent, virtuous
living.
ARCARO, Eddie (George Edward Ar-
caro; 1916-). the only US jockey to have
won the triple crown twice (1941 and
1948). Arcaro was also the world’s third-
greatest race-winner (4,779 wins) and the
second greatest money-winner (more than
$30 mi l l ion) .
ARC DE TRIOMPHE, Napoleon Ts tti-
umphal arch in the Place Charles de
Gaulle at the end of the Champs Elysces.
Paris. It was built 1806-36 and is 162ft
high and I47ft wide. Inspired by Roman
triumphal arches, it bears reliefs celebrat¬
ing Napoleon’s victories. The arch is also
the site of the tomb of France's Unknown
So ld ie r.
ARCH, structural device to span openings
and support loads. In architecture the
simplest form of arch is the round (semi¬
circular): here, as in most arches, wedge-
shaped stones (voussoirs) are fitted
together so that stresses in the arch exert
outward fixees on them; downward forces
f r o m t h e l o a d c o m b i n e w i t h t h e s e t o
produce adiagonal resultant termed the
thrust. The voussoirs at each end of die
arch are termed springers; that in the cen¬
ter. usually the last to be inserted, is the
keystone. Although the arch was known
in ancient Egypt and Greece, it was not
un t i l Roman t imes tha t i t s use became
popular.
ARCHAEOLOGY, the study of the past
through identification and interpretation of
the material remains of human cultures. A
comparatively new social science, involv-

a c a d e m i c a n d s c i e n t i fi c d i s -i n g m a n y
ciplines such as anthropology, history,
paleography and philology, it makes use
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for raising water stil! used to irrigate fields
in Egypt. This consists of ahelical tube or
acylindrical tube containing aclose'fit'
ting screw with the lower end dipping in
the water. When the tube (or screw) is
rotated, water is moved up the tube and is
discharged ftom the top.
A R C H I P E N K O , A l e x a n d e r ( 1 8 8 7 -
1964), Ukrainian-bom US sculptor,
famous for nude female torsos in which
naturalistic forms are reduced to elegant
geometric shapes.
ARCHITECTURE has usual ly been
defined as the art of building. The ar¬
chitect today is both an artist and an en¬
gineer who must combine aknowledge of
design and construction, and of the avail¬
able resources in labor, techniques and
materials, to produce aharmonious,
durable and funct ional whole. His bui ld¬
ing must be fitted to its environment and
must satisfy the social needs for which it
is required, whether it is achurch, dwell¬
ing, factory or office building. In the past
all this was accomplished in atraditional
manner by largely anonymous builders;
today the architect plans both the aes¬
thetics and the construction of his building
in ahighly conscious manner, often
deliberately attempting to communicate
artistic concepts and abstract ideas
through the structure itself.

The architect designs buildings for
human activities; and most such buildings
spring directly out of the culture of their
time. Hence architecture in any period is
one of the most visible and significant ex¬
pressions of the culture that produced it.

Architecture has always b^n limited by
the materials and techniques at its com¬
mand; conversely, architectural advances
and ihe develc^ment of new styles have
been marked by the adoption of new
materials or the discovery of new techni¬
ques. Traditionally the materials have
been stone, earth, brick, wood, glass, con¬
crete, iron and st̂  with plastics and new
metals added today.

With its great compressive strength,
stone has been the material of most major
buildings in the past. It gave rise to the
common post-and-lintel type of construc¬
tion, and to the arch, the latter culminating
in the soaring lightness of the Gothic
cathedrals. The acme of the ancient post-
and-lintel construction was reached in the
classic simplicity of the Greek temple,
notably in the Parthenon. To these ele¬
ments the Romans added daring experi¬
ments in vaulting, made possible by the
use of concrete, as in the Pantheon (2nd

chaeology, which deals with peoples who
flourished during atime when written
documents were left.
ARCHBISHOP, ametropolitan bishop of
the Roman Catholic, Anglican and Eastern
churches, and the Lutheran churches of
Finland and Sweden, having Jurisdiction
over the bishops of achurch province, or
archdiocese, within which he consecrates

bishops and presides over synods.
Archbishops do not form aseparate order
of ministry. The term may be applied to
b ishops o f d is t ingu ished sees, or
patriarchs.
ARCHERFISH, su r face - l i v ing fish ,
genus Toxo ies . l i v ing in b rack ish
mangrove swamps of SE Asia and
Australia. It grows to about 1ft and is able
to shoot down insects up to 5ft above the
water by spitting awater-jet from its
m o u t h .

ARCHERY, shoot ing wi th bow and
arrow, used in warfare by primitive
peoples in the Americas, Africa and Asia,
and in ancient Greece and the Near East. It
was vital in medieval European warfare.
The English longbow’s superiority over
the French c rossbow won the Ba t t le o f

Agincourt (1415). Between the 14th and
15th centuries, the bow’s use in WEurope
dec l ined w i th the deve lopment o f
firearms. But in late IStfa-centuiy England
archery was revived as asport. The US
Natiorial Archery Association was fonned
in 1879 and, since 1900, archery has been
pan of the Olympic Games. The sport in¬
volves shooting at astandard circular tar¬
get marked with colored concentric
circ lcs-
ARCHES NATIONAL PARK, 82,953
acres in EUtah containing natural rock ar¬
ches fonned by weathering and erosion.
The park was established in 1929.
ARCHIMEDES (C287-212 BC), Greek
mathematician and physicist who spent
most of his life at his birthplace, Syracuse
(Sicily). In mathematics he worked on the
areas and volumes associated with conic
sec t ions , fixed the va lue o f j c be tween
3*770 and 3*771 and defined Ihe Ar¬
chimedean spiral. He founded the science
of hydrostatics with his enunciation of
Archimedes’ principle. Tins states that
Ihe force acting to buoy up abody partial¬
ly or totally immersed in afluid is equal to
the weight of the fluid displac^. In
mechanics he studied the properties of the
lever and applied his experience in the
construction of military catapults and
grappling irons. He is also said to have in¬
vented the Arch imedes screw, amachine
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century AD), carried sti l l further in
Byzantine, Romanesque and Islamic ar¬
chitecture. But the tensile strength of stone
is poor, while wood and steel have tensile
as well compressive strength. This made
hame construction possible, as in the
wooden buildings of Japan or the steel¬
framed modem building. Geodesic and
st ressed- f rame methods o f cons t ruc t ion ,
with reinforced concrete, have further ex¬
tended the range of the modem architect.
ARCHIV^ documents of apublic body
preserved in an organized fashion. Sys¬
tematic collection and supervision by a
central government agency began in 1789
with the French Archives Naiionales. The
US Nat ional Arch ives and Records Ser¬

vice (originating in 1934) houses records
in the Nat ional Archives Bui ld ing,
Washington, D.C. it has the originals of
the DECLARATION OF INDEPENDENCE and the
c O N S T m m w .

Corporations, foundations, universities
and cities also keep archives, which now
include tape recordings, space-saving
microfilms and computer disks.
ARC LAMP, an intensely bright and
comparatively efficient form of lighting
used for lighthouses, floodlights and spot¬
lights. invented by Davy in 1809. An arc
discharge is sec up when two carbon
electrodes at amt̂ erate potential dif-
fcrciKc (typical ly 40V) are "struck”
(touched together, then drawn apart). The
light is emitted from vaporized carbon
ions in the discharge. In modem lamps the
arc is enclosed in an atmosphere of high-
pressure xenon.
ARCTIC FOX, tundra dweller of the
family Canidae. In summer, it is brown or
gray; in winter it is white or slate blue.
The Arctic fox is about 2It long, with a
long tall and short, rounded ears. It eats
any available food.
ARCTIC OCEAN, 5,400,000sq mi, is
the smallest ocean. Entirely within the
Arctic Circle, it is covered with ice
throughout the year. It is bordered by Nor¬
way, Russia, Alaska, Canada, and Green¬
land. It is connected to the Pacific Ocean
by the Bering Strait and to the Atlantic
Ocean by the Greenland Sea.
ARCTIC REGIONS, regions Nof the
Arctic Circle (66’30’N); alternatively
regions Nof the tree line, "nie Arctic com¬
prises the Arctic Ocean, Greenland,
Spitsbergen and other islands, extreme N
Europe. NSiberia, Alaska and NCanada.
The centra l feature is the Arct ic Ocean,
opening Sinto the NAtlantic Ocean and
joined with the NPacific Ocean by the

Bering Strait. The Arctic Ocean comprises
two main bas ins and has a .sha l low r im

floored by the continental shelves of
Eurasia and North America. Much of the
ocean surface is always covered by ice.

The Arctic cl imate is cold. In midwinter
the sun never r ises and the mean Jan.
temperature is -33*F, far lower in interior
Canada and Siberia. Snow and ice never

melt in high altitudes and latitudes, but
elsewhere the short mild summer with 24

hours' sunlight aday thaws the sea and
the topsoil. In spring, melting icebergs
floating south from the Arctic Ocean en¬
danger NAtlantic shipping. Vegetation is
varied but confined mainly to shrubs,
flowering herbaceous plants, mosses and
lichens.

Wild mammals include polar bears,
r e i n d e e r , m u s k o x e n , m o o s e , w o l v e s ,
weasels, foxes and lemmings. Geese,
ducks, gulls, cranes, falcons, auks and
ptarmigan all nest in the Arctic, and its
seas harbor whales, seals, cod. salmon and
shrimp. Invits (Eskimos), Lapps. Russians
and others make up ahuman population of
several million. Eskimos have lived in the
Arctic for at least 9,000 years, and total
60,000 or more. Once exclusively hunters
a n d fi s h e n n e n . E s k i m o s n o w w o r k i n
towns and on oil fields. There are scat¬
tered agricultural, mining and fishing in¬
dustries. and the US, Canada and Russia
man air bases and meteorological stations.
Oil production began at Prudhoe Bay
(Alaska) in 1978, the oil moving Sto Val¬
dez through the Trans-Alaska pipeline.
ARCTURUS, star in the constellation
Bootes, 4th brightest in the sky.
ARDENNES, forested upland in SE Bel¬
gium, NLuxembourg and around the
Meuse valley of NFrance. The area is a
sparsely populated plateau with some
agriculture and quarrying. It was abat¬
tleground in WWI and WWII (see battle
OF THE BUtXJE).
ARENDT, Hannah (1906-1975), Ger-
man-bom US politick philosopher. In
1959 she became the first woman to be

appointed afull professor at Princeton U,
and she later taught at the Uof Chicago
and the New School for Social Research
in New York. In The Origins of Tota¬
litarianism (1951) she trac^ nazism and
communism back to 19th-century anii-
Semilism and imperialism. Her controver¬
sial Eichmann in Jerusaiem (1963), with
its theory of the "banality of evil,"
analyzed Nazi war crimes and the 1960
trial of Adolph Eichmann by the Israeli
gove ramen i .
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AREOPAGUS, smail hill northwest of
the Acropolis of Athens, where the
supreme council of the city passed judg¬
ment on matters of state, religion and
morality. This name eventually came to
re fer to the counc i l i t se l f , even a f te r i t

moved its meeting place. The Aeropagus
tried homicide cases, and it had alegisla¬
tive veto and powers of impeachment.
ARES, the Greek god of war. He was
known to the Romans as Mars.
ARETHUSA, in Greek mythology, a
nymph who was transformed by the god¬
dess Ar temis in to a founta in and under¬
ground stream so that she could escape
from the infatuated river god, Alpheus.
The name Arethusa was given to certain
springs in the ancient world.
ARGALL, Sir Samuel (d. 1626), daring
English navigator and soldier in North
Arrierica. He pioneered aNsea route to
Va. (1609), captured Pocahontas (1612),
crushed French colonies in Me. and Nova
Scotia and became deputy governor of Va.
(1617-19).
ARGENTINA, second largest country in
Latin America, economically one of its
most advanced nations.

the most important area, with two-thirds
of the population- In the Slie the barren
and cold plateaus of Patagonia. Pec^le.
About 90% of the people are descended
from SEuropean immigrauts. There are
only 20-30,000 native Indians. The na¬
tional language is Spanish, and about 90%
of die population is Roman Catholic. Over
70% live in urban areas. Argentina has a
better educational system and ahigher
literacy rate (93%) than most Latin
American states.
Economy. Grain growing and cattle rais¬
ing dominate the pampas, and the Sis a
big sheep raising region. Sugarcane,
grapes, citrus fruits, tobacco, rice and cot¬
ton grow in the subtropical N. Oil and
other minerals come from the Nand Che S.
.About 30% of the labor force works in in¬

dustry. notably in food processing, chemi¬
ca ls . p las t i cs , mac iune too ls and
automobiles. Much of this industry is lo¬
cated in and around the capital, Buenos
Ai res .

History. Argentina's first Spanish settlers
arrived in the I6th century. After nearly
300 years of Spanish rule, independence
followed the war of 1816. The 19th cen¬
tury was aperiod of increasing European
immigration and economic progress.
Aigenrina’s development during the 20lh
century has suffered from political uncer¬
taint ies and socia l unrest . The reformist

but dictatorial government of Juan Pen5n
(1946-55) ended with amilitary uprising
and was followed by several military and
civUian governments. Widespread vi¬
olence broke out in the-early 1970s, and in
1973 popular demand restored the aging
Per6n to power. He died in 1974, how¬
ever. and was succeeded by his wife
I s a b e l P e r 6 n . S h e w a s u n ^ l e t o s o l v e
Argentina's problems, and after abrief lull
wa.s overthrown in 1976. Amilitary junta
took over. Kidnappings and terrorist ac¬
tivities were widespread in the late 1970s,
and the military introduced stem measures
to cope with the increasing instability.
Some 20-30,000 people allegedly disap¬
peared. In 1982 Argentina occupied the
Falkland Islands, aBritish colony long
claimed by Argentina. The British battled
successfully to regain the islands; follow¬
ing the defeat the Argentine milit^
government was reshuffled. The election
as president in 1983 of RaiSl Alfonsfn,
leader of the Radical (middle-class and
anti-Peronist) Party, restored civilian
government. Alfonsfn brought the mem¬
bers of the military junta and other high
ranking officers to trial for crimes com-

Ofllcial name: Republic of Argentina
Capital: Buenos Aires
Area: l,073,399sq mi
Population: 32,664,000
Growth ra te : 1 .1%
Languages: Spanish
Religion: Roman Catholic
Monetary unit(s): 1Argentine peso a
100 centavos

Land. Argentina occupies most of South
Amer ica Eof the Andes and Sof Braz i l ,
niere are four main areas: W, N, Central
and S. The Wcomprises the Andes Mts,
which exceed 20,000ft in parts of the N
but are low in the S. The Nconsists large¬
ly of the forests of the Gran Chaco and the
swampy region in the NE. Central Argen¬
tina comprises great grassy plains or pam¬
pas. atemperate region â  economically
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coetemal with God the Father, for the
Father had created him. To curb Arianism,
the Emperor Coostantine called the first
Council of Nicaea (325), and the first
Nicene Creed declared that God the Father
and Christ the Son were of the same sub¬
stance. Arianism later almost triumphed,
but most o f the church re turned to or¬
thodoxy by the end of the century (see
TRINtTY).
ARIAS SANCHEZ, Oscar (1941- ) .
Costa Rican politician, leader of the
liberal National Liberation Party (PLN)
and president of Costa Rica from 1986.
He initialed atreaty, signed (Aug. 1987)
by h imse l f and the p res iden ts o f
Guatemala, El Salvador, Honduras, and
Nicaragua, in which all five agreed to take
certain measures to advance peace and
democracy in Central America. For this
A r i a s S d n c h e z w a s a w a r d e d t h e 1 9 8 7
Nobel Peace Prize.
ARISTARCHUS OF SAMOS (c310-
230 BC), Alexandrian Greek astronomer
who realized that the sun is larger than the
earth and who is reported by Archimedes
to have caught chat earth orbited amo¬
tionless sun.
ARISTIDES (C530-468 BC), Athenian
statesman and general, afounder of the
Delian League. He fought at the battle of
Marathon, and was elected archon for 489
BC. Ostracized in 482 BC, he was recalled
in 480 BC and helped repulse the Per¬
sians. Later he fixed Greek c i t ies ’ con¬
tributions to the Delian League.
ARISTOCRACY (from Greek aristos,
the best, and kratos, rule), originally
meaning the ruling of astate by its best
citizens in the interest of all. It was used
by both Plato and Aristotle in this sense.
Gradually the term came to mean aform
of government ruled by asmall privileged
class. Today, the term refers to members
of a fami ly wh ich t rad i t iona l ly has
hereditary privileges and rank.
ARISTOPHANES (c450-385BC). comic
dramatist of ancient Greece. Political, so¬
cial and literary satire, witty dialogue,
vigorous ribaldry, cleverly contrived
comic situations and fine choral lyrics all
fea tu re i n h i s works . E leven o f h i s 40
plays survive, notably The Frogs (satiriz¬
ing Euripides), The Clouds (satirizing
Socrates). Lysistrata (a plea for pacifism)
and The Birds (a fantasy about asky city).
A R I S T O T L E
philosopher, one of the most influential
thinkers of the ancient world. He was the
son of the Macedonian court physician,
and studied at Plato’s academy in Athens.

mined during the "dirty war" of 1976-83
against alleged subversives. The economy,
however, deteriorated rapidly under the
weight of the Peronist inheritance of inef¬
ficient state-run enteqjrises, pervasive
economic controls, and powerful and cor-
mpt unions. ir» 1989, in the midst of hy¬
perinflation and food riots, Carlos Saul
Menem, aPeronist, was elected to succeed
Alfonsin. Rejecting Peronist orthodoxy,
Menem brought inflation under control
and launched aprogram of privatization
and free-market economics that eventually
earned him great popularity. He was
criticized, however, for pardoning the of¬
ficers imprisoned for their role in the
"dirty war" and for the numerous scandals
that touched his administration.
ARGON (Ar), the commonest of the
noble gases, comprising 0.934% of the ai-
mosphere. It is used as an inert shield for
arc welding and for the production of
silicon and germanium crystals, to fdl
electric light bulbs and fluorescent lamps,
and in argon-ion lasers. AW 39.9,
mpl89*Cbpl86*C.
ARGONAUTS, heroes of Greek mythol¬
ogy who set sail under Jason to find the
Golden Fleece. They reputedly included
such illustrious figures as Orpheus, Her¬
cules, Castor and Pollux and ITieseus. 'Fhe
Argonauts set forth in the ship Argo for
C o l c h i s E o f t h e B l a c k S e a , w h e r e t h e
fleece was guarded by adragon. After
many perils they obtained the fleece and
return^ to mainland Greece.
ARGONNE FOREST, awooded hi l ly
region south of the Ardennes, in NE
France . I n 1792 i t was the s i t e o f t he
French victory over the Prussians at
Valmy. The Meuse-Argonne offensive of
late 1918 was one of the major US actions
fought in WWI.
. A R G O N N E N A T I O N A L L A B O R A T O ¬
RY, anuclear power research center 25mi
Sof Chicago. The Utuversity of Chicago
operates it for the US Energy Research
and Developmem Administration.
ARIADNE, in Greek mythology, the
daughter of Minos of Crete. Having fallen
in love with Theseus, she gave him some
thread by means of which he was able to
find his way out of the labyrinth. After
Theseus had killed the Minotaur, he mar¬
r i e d A r i a d n e b u t d e s e r t e d h e r l a t e r a t
Naxos. Bacchus gave her acrown of
seven stars, which was turned into acon¬
stel lat ion.
ARIANISM, 4th-century Christian heresy
founded in Alexandria by the priest Arius.
He taught that Christ was not coequal and

( 3 8 4 - 3 2 2 B C ) , G r e e k
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In 343 BC he became tutor to tiie young
Alexander the Great. In 335 BC Aristotle

set up his own school at the Lyceum in
Athens (see pEWPATEnc school). Many of
Aristotle’s teachings survive as lecture
notes. His worit covered avast range, in¬
cluding Physics, Metaphysics, On the
Soul, On the Heavens, and several works
on logic and biology, in both of which
subjects he was apioneer. In studying
such diverse topics as nature, man and the
soul, Aristode considered how things be¬
came what Aey were and what function
they performed. In doing this he intro¬
duced his fourfold analysis of causes (for¬
mal. material, efficient and final), and
such important notions as fonti and mat¬
ter. sutKiance and accident, actual and
potential, all of which became philosophi¬
cal commonplaces. In logic he inveiUed
the syllogism.

The Nicomachean Ethics argues that
v i r t u e i s a " m e a n " b e t w e e n e x o e m e s .
Politics considers civic participation an
outgrowth of human nature and reason.
Poetics argues that atragic drama brings
emotional catharsis through "pity and
fear" evoked by the stage act ion.
Aristotle’s writings reached the West
through Latin translations in the lldt and
13tii centuries and had aprevailing in¬
fluence on medieval and later thought.
AlUTHMETIC (horn Greek ariihmos,
number), the science of number. Until tire
16th century arithmetic was viewed as tire
study of all the propeities and relations of
all numbers; in modem times, the term
usually denotes the study of the positive
real numbers and zero under the opera¬
tions of addition, subtraction, multiplica¬
tion and division. Arithmetic can therefore
be viewed as merely aspecial case of al¬
gebra, although it is of importance in con¬
siderations of the history of mathematics.
ARl^NA, the "Graid Canyon State,"
m o u n t a i n s t a t e o f t h e U S W e s t . T h e
mounta inous and ar id Colorado Pla teau,
occupying the northern 40% of the state,
is crossed by the Colorado R, which then
forms the state’s WBorder. The Sconsists

largely of desert basins crossed by the
Gila Rand its tributaries.
’Ihe area was acquired from Mexico in
1848 and enlarged by the Gadsden pur¬
chase in 1853. Hostile Indians were final¬
ly suppressed in 1886; today Nav^ and
Hopi reservations cover most of the ME
quarter of the state. Notorious as alawless
frontier, Arizona was settled first by cop¬
per miners and then by cattle and sheep
ranchers. In the 20th century, irrig^on

A r i z o n a P r o fi l e
Name of state: Ar izona

Capital: Phoenix (Other cities: Tucson,
Mesa, Tempe)
Neighbors: Utah, Nev., Calif., Mexico, N.
M e x .
Statehood Feb. 14,1912 (48th stale)
Familiar name: Grand Canyon State
Area: 113,909sqnu
Population (1990): 3,665,000 (Rank: 24)
%change 1980-90:34.8
Density per sq mi: 323
%meCropolit̂ : 79.0
Electora l votes: 8
Racial comp.: White, 80.8%; black 3.0%;
Hispanic, 18.8%; Asian, 1.5%; Amerind,
5 . 6 % .

Per capi ta income (1987): $13^53
(Rank: 38)
Elevation; Highest 12,633ft. Humphrey’s
Peak Lowest 70ft , Colorado River at the
Mex ican border
Motto; Didat deus ("God enriches")
State flower: Saguaro (Giant Cactus)
State bird: Cactus wren
State tree: Paloverde
State song: "Arizona"
I N D U S T R Y A N D T R A D E
Gross state product (1986): $53,3 bil
(Rank: 25)
Farm products: Conon, cattle, dairy
products, lettuce
Farm market ings (1989) : S l .9 b i l .
(Rank; 31)
Manufacturer: Electrical ^uipment,
transportation equipment, machineiy
Value of mfrs. shipped (1987): S20.8 bil.
(Rank: 33)
Mining: Copper

made large-scale agriculture possible in
the southern river valleys. Between 1940
and 1990 immigrants from the Midwest
and Nwtheast swelled Arizona’s popula¬
tion sevenfold. Three-quarters of the
population live iu Phoenix and Tucson,
centers of high-tech industries. Sixty per¬
cent of the state’s water is pumped from
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irreplacable aquifers; since 194S the water
table has dropped more than 240fi.
ARK, biblical vessel Noah built for
protection from the great flood, also, the
Ark of Covenant, the sacred chest of the
Hebrews representing God’s presence.
The word can refer to abasket, or coffer,
and in the US, to the flat riverboats used
for transport during western expansion.
ARKANSAS, the "Natural State," west
south central state of the US South, bor¬
dered on the Eby the Mississippi R. Fer¬
tile lowlands in the Eand Srise to heavi¬
ly forested highlands—the Ozark Plateau
and the Ouachi ta Mts.—in the Nand W,
Early in the 19th century the lowlands
were settled by cotton planers and the
highlands by subsistence farmers from
other southern states. After the Civil War

the state remained agricultural, its black
population consigned to sharecropping
and segregation. Poor fanners emigrated
to California during the Great Depression
of the 1930s and to nor thern indust r ia l
cities during WWII. Since the war, state
efforts at economic development have
been moderately successful. But tax
measures for educational reform, deemed
necessary for further development, have
been resisted by business interests and in¬
different retirees attracted to this Sunbelt
state by the low cost of living.
ARKANSAS RIVER, longest tributary
of the Mississippi-Mtssouri Rsystem. It
rises in the Rocky Mis of central Col. and
flows l,4S0mi tiuough Kan., Okla., and
Ark. to the Mississippi R. It is Che main
water source for Ark. state, and is control¬
led by dams and lock-s to curb flooding.
ARK OF THE COVENANT, in the Old
Testament, the chest containing the tablets
bearing the Ten Commandments received
by Moses. The most sacred object of an¬
c i e n t I s r a e l , i t w a s c a r r i e d i n t o b a t t l e
before it was deposited in the Temple.
A R K W R I G H T, S i r R i c h a r d ( 1 7 3 2 -
1792), English industrialist and inventor
of cotton carding and spinning machinery.
In 1769 he patented aspinning frame
w h i c h w a s A e fi r s t m a c h i n e a b l e t o
produce cotton thread strong enough to
use in the warp. He was apioneer of the
factory system of production, building
several water- and later steampowered
mil ls .
A R L E N , H a r o l d ( 1 9 0 5 - 1 9 8 6 ) , U S
popular composer of "Stormy Weather,"
"Blues in the Night," and "Over the Rain¬
b o w. "
ARLEN, Michael (1895-1956), English
novelist, bom in Bulgaria of Armenian

A r l t n n s a s P r o fi l e

Name of state: Arkansas
Capital: Little Rock (Other cities; Fort
Smith, North Little Rock, PineBluff)
Neighbors: Mo., Okla.. Tex., La., Tenn.,
Miss .
Statehood: June 15, 1836 (25th state)
Familiar name: Land of Opportunity
Area: 53,104sq mi
PopulaUon(1990): 2,351,000 (Rank; 33)
%change 1980-90: 2.8
Electoral votes: 6
Racial composit ion: White, 82.7%;
black, 15.9%; Hispanic, 0.8%; Asian,
0..5%
Per capita income (1987):
$9,061 (Rank; 46);
Density per sq mi: 45.1
%metropolitan: 40.1
Elevation: Highest 2,753ft, Magazine
Mountain. Lowest 55ft, Ouachita River at
the Louisiana border
Motto: Regna populus ('The people
rule")
State flower: Apple blossom
State bird: Mockingbird
State tree: Pine
State song: "Arkansas"
I N D U S T R Y A N D T R A D E
Gross state product (1986): $31.6 bil.
(Rank: 33)
Farm pr^ucts: Broilers, soybeans, cat¬
tle, rice
Farm marketings (1989):
$4.1 bil (Rank; 12)
Manufactures: Food products, electrical
equipment, fabricated metal products,
machinery, paper products
Value of mfrs. shipped (1987): S25.3 bil.
(Rank; 29)

parents. His novels, notably The Green
Hat (1924), mirrored fashionable !920s
London .
A R L I N G T O N N A T I O N A L C E M E ¬
TERY, famous US national cemetery in
NVa. It was established in 1864 on land
once owned by George Washington. Cus-
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t i s a n d R o b e r t E . L e e . O v e r 1 6 0 , 0 0 0
Ameiican war dead and public figures are
buried here. Monuments include the Cus-
tis-Lee Mansion, the mast of the battleship
Maine, the Tomb of the Unknown Soldier
and the grave of John F. Kennedy with its
eternal flame.
ARMADA, fleet of armed ships, in par-
ricular Spain's "Invincible Armada," 130
ships carrying 27,000 men sent by Philip
nin 1588 to seize control of the &tgtish
Channel for an invasion of England. After
aniiming fight with Howard, Drake, and
Hawkins, the Spaniards took refuge in
Calais Roads. Driven out by fire ships, the
surviving vessels battled storms as they at-
tempted to return to Cadiz via NScotland
and WIreland. About half the ships
returned.
ARlVfADlLLOS, about 20 species of ar¬
mored mammals (faiiuly Dasypodidae) of
die order Endentata, which dso contains
anteaters and sloths. They range in length
from about I20imn (5in) to about i.5m
(5ft). They are usually nocturnal, some¬
times diurnal, and live in burrows either
excavated by themselves or deserted by
other animals. Polyembryony (production
of several identical offspring from asingle
fertilized egg) is general amongst armadil-

ARMAGEDDON, biblical site of the
world's last great battle, in which the
powers of good will destroy the forces of
evil (Revelation 16:16). The name may
refer to biblical Megiddo.
ARMAGNAC, hilly farming area of SW
France noted for its brandy. Count Ber¬
nard VII of Armagnac was virtual ruler of
France in 1413-18. Armagnac passed to
the French crown in 1607. The chief city.
Auch, is acommercial center.
ARMENIA, independent republic in SW
Asia, Sof the Caucasus Mts., formerly the
Armenian Soviet Socialist Republic of the
USSR.
Land and Economy. Armenia is bordered
on the Nby Georgia, on the Wby Turkey,
on the Sby Iran, and on the Eby Azer¬
baijan. It is primarily atableland, the en¬
tire region averages some 6,000-7,OOOfi
above sea level. Arange of mountains
cuts across it from Eto W; the highest
point being Mt Ararat (16,945ft) in
Turkey. The Tigris, Euphrates, Kyros and
Araxes rivers all have their source in the

highlands.
The main crops are green vegetables, bar¬
ley, potatoes, wheat, sugar beets, and
grapes. Pomegranates, frgs, loaches, and
apricots are also grown. Mining is the

O f n c i a l n a m e : A r m e n i a
Capital: Yerevan
Area: ll,S00sqmi
Population: 3,305,000
Religion: Armenian Gregorian Church

chief industry, the mountains yielding
small but useful quantities of copper, iron,
manganese, nepheline and molybdenum.
Transportation facilities are limited, but
industrialization is increasing. Hydro¬
electric schemes, particularly on Lake
Sevan, have been aprime factor in
Armenia's economic growth.
History. Armenia was conquered in 328
BC by Alexander the Great and in 66 BC
by Rome. In AD 303 it became the first
coun^ to make Christianity its state
religion. Later it was successively under
Byzantine. Persian Arab, Seljuk, Mongol
and (Ottoman Turkish control. Russian in¬

fluence grew in the 19tb century. Ashort¬
lived Armenian republic emerged after
WWl but was swytly absorbed by the
USSR and Turkey.
Soviet Armenia declared its independence
of the USSR in Aug. 1991. It is amember
of the Commonwealth of Independent
States, and in March 1992 it was admitted
to the UN.
ARMENIAN CHURCH, the nat ional
church of Armenia. It evolved as part of
the Basiem Church and adopted afemn of
stONomysmsM. I t was the frrst Chr ist ian
church TO be established.
ARMINIANS, or Remoistrants, group
of Protestant congregations inspired by the
Dutch theologian Jacobus Arrainius
(1560-1609). Arminianism attempted to
show that, contr^ to John Calvin’s
doctrine of predestination, man’s free will
and God’s sovereignty were not incom¬
patible. The Arminians, though persecuted
initially, were legally tolerated in the
Nether lands f rom 1630. Armin ian theo l¬
ogy greatly influenced John Wesley,
founder of Methodism.
ARMINIUS (18 BC7-AD 19 ). leader of
German resistance to Rome. His destruc-
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A R M S T R O N G , A n n e L e g e n d r e
(1927- ), US politician, who was the first
woman to hold the Cabinet-level position
of counselor to the president, serving
u n d e r P r e s i d e n t s R i c h a r d N i x o n a n d
Gera ld R . Ford . She was a lso the fi rs t
w o m a n t o s e r v e a s U S a m b a s s a d o r t o
Great Britain (1976-77), appointed by
President Ford in 1976.

ARMSTRONG, Edwin Howard (1890-
1954), US electronics engineer who
devclq>ed the feedback concept for
amplifiers (1912), invented the super¬
heterodyne circuit used in radio receivers !
(1918) and perfected FM radio (1925-39).
ARMSTRONG, Henry (1912-1988), US
boxer. Nicknamed "Perpetual Motion" for
his aggressive style, he was the only
fighter to hold three world championships
(featherweight, welierwei^t and light¬
weight) simultaneously (1938).
ARMSTRONG, LouLs Daniel (1900-
1971), US jazz musician renowned as a
virtuoso trumpeter and singer. Amaster of
improvisation, he is considered perhaps
the most influential and important figure
in the early history of Jazz. "Satchmo"
grew up in the back streets of New Or¬
leans. moved to Chicago in 1922 and by
the 1930s was internationally famous. In
later life he played at concerts around the
world as "goodwill ambassador" for the
State Department.
ARMSTRONG, Nell Alden (1930- ).
first man to set foot on the moon. Bom in

Wapakoneta, Ohio, he studied aeronauti¬
cal engineering at Purdue U. (1947-55)
w i t h t i m e o u t o n a c t i v e s e r v i c e i n t h e
KOREAN WAR. He joined NASA in 1962,
commanding Gemini 8(1966), and land¬
ing the Apollo il module on the moon on
July 20, 1969. In 1971-79 he was profes¬
sor of aerospace engineering at Cincinnati
U. and then became acomputer company
execut ive .
A R M S T R O N G , S a m u e l C h a p m a n
(1839-1893), US educator and philan¬
thropist. He was colonel of aNegro regi¬
ment in the civil war and agent of the
FREEDMAN'S BUREAU (Va.). Armstrong
founded the Hampton Institute (1868), an
industrial school for blacks and Indians.
ARMY, traditionally the land fighting
force of anation. By anairower defini¬
tion an army is also alarge unit of ground
forces under asingle commander (e.g. the
US Fifth Army). The 20th century has
shown how far the modem army depends
upon technology and industry. Germany
was defeated in WWll not by superior
military power but by superior machine

tion of aRoman army commanded by
Publius Quinms Varus in the Teutoberg
forest in AD 9ended Roman efforts to oc¬

cupy territory east of the Rhine. In recent
cen tu r i es A rm in ius was made aGerman
national hero.

ARMOR, protective clothing or covering
used in armed combat. The earliest armor
consisted of boi led and hardened animal
skins but, with the coming of organized
military campaigns, armor became more
sopihisticaled. Roman soldiers wore stand¬
ardized armor made of iron. Later, chain
mail, afat^c of interlocking metal rings,
was developed. By the end of the 11th
century it was the standard form of armor.
It provided poor protection against heavy
blow.s. however, and the Middle Ages saw
the development of full suits of metal
plates with chain mail joints for flexibility.
Later, as these suits were used more for
tournaments and state occasions, certain
cities, notably Milan and Augsburg, be¬
came renowned for their armorial artistry.
Full armor was used in Europe only until
the 16th century.
ARMORY SHOW, officially the Interna¬
t ional Exhib i t ion of Modem Ar t , the firs t
show of its kind to be held in the US, at
the 69th Regiment Armory, New York
City, Feb.-March 1913. Comprising over
1.300 works it included alarge section of
paintings by contemporary Americans,
and woiks.by such modem European ar¬
tists as Brancusi, Braque, C4zanne,
Duchamp, Matisse and Picasso. The
avant-garde paintings caused much con¬
troversy but also the acceptance of
modem an in the US.
ARMOUR, PhUip Dan fo r th (1832-
1901), US meatpacking pioneer and
philanthropist. He made his fortune suj^
plying pork to Union fcwces in the Civil
War, in 1870 established Armour &
Co. which soon made Chicago the meat¬
packing center of the US. He founded the
Armour Institute of Technology in 1892.
ARMS CONTROL, limitation of arma¬
ments as ameans of preventing war or of
mitigating its destructiveness.

Since WWII and the start of the nuclear
age, the US and the USSR (now Com¬
monwealth of Independent Stales) have
pursued arms-control agreements to en¬
hance their own security and the security
of their respective alliances.

Major achievements have been made in
the 1990s since the formation of the Com¬

monwealth of Independent States and the
a b o l i s h m e n t o f c o m m u n i s m a s a s t a t e
doctrine in the former USSR.
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ARNOLD, Henry Hariey (1886-1950).
pioneer aviator and US Air ̂ rce gener̂
who helped build US air power and
develop the air force as aunified separate
service. “Hap" Arnold held several early
flying records, became chief of the Av
Corps (1938). headed die Army Air For¬
ces in WWII and was made general of the
Army (1944), being later retitled general
of the Air Force.
ARNOLD, Matthew (1822-1888). Eng¬
lish poet and literary critic. His poetry,
perhaps best represented by the collections
Empedocles on Etna, and Other Poems
(1852) and New Poems (1867), is charac¬
teristically introsp^tive. though Arnold
could equally achieve aclassical imper¬
sonality. Both in his poetry and his
criticism (Culture and Anarchy, 1369;
Literature and Dogma, 1873) Arnold
showed akeen awareness of the changing
cultural climate of his time. He worked as
aschools inspector (1851-86) and was
Professor of Poetry at Oxford (1857-67).
AROOSTOOK WAR, boundary dispute
of 1839 between settlers of Me. and New
Brunsw ick , Canada . Bo th s ides c la imed
laixls along the Aroostook R. War be¬
tween the US and Britain was averted by a
truce and Ae appointment of aboundary
commission. Its findings were incor¬
porated into the webster-ashburton
TREATY of 1842,
ARP, Jean or Hans (1887-1966), Fran-
co-Swiss sculptor, painter and poet. Brief¬
ly associated with the Blaue Reiter, he
was acofounder of dada in Zurich (1916)
and later aSurrealist. From the 1930s he
created sculptures and reliefs remarkable
for their elemental purity and strength.
ARRAIGNMENT, Che appearance of a
person in acourt of law to plead guil^ or
not guilty to legal charges Imught against
him. At this point, before or after entering
his plea, the defendant may also enter
various motions in his own behalf, such as
requesting achange of venue or acon¬
tinuance. or he may even challange the
validity of his arrest and trial.
ARRHYTHMIA, abnormal heartbeat
liiythm, caused by drugs, disease, or a
combination of factors.
A R R O W, K e n n e t h ( 1 9 2 1 - ) , U S
economist, at Harvard (1968-79) and
Stanford (from 1979). He received the
1972 Nobel Prize in Economics.
ARROWROOT, form of starch obtained
from the rhizomes (underground stems) of
various tropical plants. Because it is easily
digested, arrowroot is valued as afood
for children and people with delicate

power. However, the constant develop¬
ment of weapons and detection systems
makes any land force extremely vul¬
nerable. Modern armies must , therefore,
be hi^y mobile, aneed which has led to
ablurring of the traditional distinctions
between army, navy and air force.
Cooperation among the services is essen¬
tia] for the successful application of ad¬
vanced technology. Can̂ a, for example,
has combined a l l three branches of her
armed forces.
ARMY, US, is headed by the chief of
stafr, who is responsible to the civilian
secretary of the army in the US Depart¬
ment of Defense. He is also the Army
member of the joint chieps op stait. The
major Army commands include the Forces
Command which comprises the six armies
based in the US; the Training and
D o c t r i n e C o n u m m d : t h e M a t e r i e l C o m ¬
mand; the Intelligence Command; the
Criminal Investigation Command; and the
Corps of Engineers.
ARMY WORM, the name given to
several species of voracious caterpiUais
which can cause severe damage to crops.
The true army worm is the larva of adull
b r o w n m o t h f o u n d i n N A m e r i c a t o t h e
east of the Rocky Mounains. The eggs are
laid in grass or on small grains, and hatch
out into small worms which gradually
develop an immense apatite. Normally,
they were controlled in numbers by
parasites or pesticides, but if not, they
devour ever)Thjng edible within reach,
and then migrate in armies to new feeding
grounds, eating as they go.
A R N I C A , p l a n t , t h e fl o w e r s a n d
rootstock are used for medicinal purposes.
T h e h o r i z o n t a l , d a r k b r o w n , b r a n c h e d

rootstock of the plant sends up aslightly
hairy, simple or tightly brancĥ  stem that
reaches aheight of 1-2 ft. The basal
leaves are oblong-oviale and shcat-
petioled.
A R N O L D , B e n e d i c t ( 1 7 4 1 - 1 8 0 1 ) ,
American general and traitor in the
REVOLUTIONARY WAR. He foughi Outstand¬
i n g l y f o r t h e A m e r i c a n c a u s e a t
Ticonderoga (1775) and Saratoga (1777)
a n d i n 1 7 7 8 r e c e i v e d c o m m a n d o f
Ph i lade lph ia . In 1780 Arno ld was
reprimanded for abusing his authority.
That year, however, he assumed the im¬
portant command of West Point and with
John ANDRfi plotted its surrender to the
British in revenge for past criticisms.
ANDRe’s capture fwced Arnold to flee to
the British side, and in 1781 he went into
exile in London.
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stomachs. It is also used as athickening
agent in sauces. The Brazilian arrowroot is
obtained from the tapioca plant, also
known as cassava.
ARSENIC (As), metalloid in Gioup VA
of the periodic table. Its chief ore is ar-
seoopyrite, which is roasted to give ar¬
senic (III) oxide, or white arsenic, used as
apoison.

Arsenic has two main allotropy: yellow
arsenic. Ash. resembling white phos¬
phorus: and gray (metalljc) arsenic. It
bums in air and reacts with most other ele¬
ments, forming crivaleni and pentavalent
compounds, all highly toxic. It is used as a
doping agent in transistors; gallium ar¬
senic is used in lasers. AW 74.9, subi
613 T, sg 1.97 (yeUow), 5.73 (gray).
A R T. S e e c o m m e r c i a l a r t ; p a i o t i n G ;
SCULPTURE Also ent r ies under var ious
styles and periods, for example abstract
ART; BAROQUE; CUBISM: IMPRESSIONISM.

ART DECO, astyle of design popular in
the US and Europe &om the late 1920s
through the 193()s. It emphasized geo¬
metrical or modified geometrical shapes
and simpiined lines, representing aradical
reac t i on to t he oma teness o f V i c to r i an

design and expressing implied admiration
of functionalism and machine technology.

Receiving impetus at the 1925 Paris Ex¬
hibition for Decorative Arts, the style was
applied in architecture, interior decora¬
tion. furniture-making and die design of a
wide range of objects, from locomotives
to salt-and-pepper shakers. Prime existing
examples of art deco are the Chrysler
Building and the interior of the Radio City
Music Hall in New York City.
ARTEMIS, virgin goddess of the hunt in
Greek mythology. Artemis was Apollo's
twin, the daughter of Zeus and Leto. She
is usually pictured canyiog bow and ar¬
rows or atorch.
ARTERIOSCLEROSIS , d i sease o f
arteries in which the wall becomes thick¬
ened and r igid, and blood flow is
h indered. A i therosc leros is is the fo rma¬

tion of fatty deposits (containing cho¬
lesterol) in the inner lining of an artery,
fdlowed by scarring and calcification. It
is commoner in older age groups, but in
d i a b e t e s , d i s o r d e r s o f f a t m e t a b o l i s m
and hi^-blood pressure, its appearance
may be earlier. Excess saturated fats in
the blood may play arole in its formation.
Narrowing or obstruction of cerebral ar¬
mies may lead to stroke, while that of
coronary aneries causes angina pectoris
and coronary thrombosis. Reduced blood
flow to the limbs may cause cramp on ex¬

ertion, ulcers and gangrene. Established
arteriosclerosis cannot be reversed, but a
low fat diet, exercise and the avoidance of
smoking help in prevention. Surgery by
artery-replacement or removal of deposits
is occasionally indicated.
ARTERY, blood vessel which carries
blood from the hean to the tissues (see
BLOOD circulation). TTie arteries arc elas¬
tic and expand with each pulse. In most
vertebrates, the two main arteries leaving
the heart are the pulmonary artery, which
carries blood from the body to the lungs to
be reoxygenated, and the aorta which sup¬
plies the body with oxygenated blood.
Major arteries supply each limb and organ
and within each they divide repeat̂ y
until arterioles and capillaries are reached.
Fish have only one arterial system, which
leads iiom the heart via the gills to the
body.
ARTESIAN WELL, awe l l in wh ich
water rises under hydrostatic pressure
above the level of the aquifer in which it
has been confloed by overlying imper¬
vious strata. Often pumping is necessary
to bring the water to the surface, but true
artesian wells (named for the French
province of Artois where they were first
constructed) flow without assistance.
ARTHRlliS, inflammation, with pam
and swelling, of joints. Osteoarthritis is
most common, though there is no true in¬
flammation; i t is awear-and-tear arthr i t is,
causing pain and limitation of movement.
Obesity, previous trauma and inflam¬
matory arthritis predispose. Bacterial in¬
fection, (e.g., by staphylococci or tuber¬
culosis). with pus in the joint, and gout,
due to deposition of ciy^s in synovial
fluid, may lead to serious joint destruc¬
t ion .

Rheumatoid arthritis is asystemic dis¬
ease manifested mainly in Joints, with in¬
flammation of synovial membranes and
secondary destruction. In the hands, ten¬
dons may be disrupted, and extreme de¬
formity can result. Arthritis also occurs in
many oiher systemic diseases including
rheumatic fever, lupus erythematosus,
psoriasis and some venereal diseases.
Treatment of arthritis includes anti-inflam¬
matory analgesics (e.g., aspirin), rest, local
heat and physiotherapy. Steroids are
sometimes helpful, but their long-term use
is now discouraged. Badly damaged joints
may need surgical treatment or replace¬
m e n t .

ARTHROPODA, la rges t and mos t
diverse phylum of the animal kingdom,
containii^, amongst others, insects, mil-
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lipedes. centipedes, cnistacea, arachnida.
aad king crabs. They are characterized by
asegmented exoskeleton widi jointed
l i m b s . T h i s i s s h e d i n i n t e r v a k , t h e

arthropod emerging in anew, soft exos¬
keleton which has develops! beneath:
often this molting is followed by rapid
growth. Molting may cease on attainment
of adulthood, but many Crustacea molt
riodically throughout their lives. Fossil
arthropod.s include the trilobiles.
ARTHROSCOPY, technique used to
visualize the intwior of ajoint. Using a
fiber-optic endoscofK inserted into the
joint through asmall incision, adoctor can
perform athorough examination and cer¬
tain surgical operations.
ARTHUR Chester Alan (1830-1886),
21st president of the US. Arthur was vice-
president under James A. Garfield and be¬
came president on the latter’s assassinar
tionin 1881. Born in Fairfield, Vt., he was
the son o f a teache r f r om N I re l and . He
entered aNew York City law office in
1853 and soon after won areputation as a
progressive attorney in two important civil
rights cases. During the civil war he be¬
came quartermaster-general of the N.Y.
M i l i t i a .

Returning to the law after the war, Ar¬
thur became active in city politics as a
Republican, and President Grant ap¬
pointed him customs collector for the port
of New York in 1871. In this post,
A r t h u r ’ s n a m e b e c a m e l i n k e d w i t h t h e
"spoils system" and. although his personal
integrity was not openly doubted, he was
eventually removed from office in 1878
following an inquiry instigated by Presi¬
dent Hayes. Arthur attend^ the
Republican National Convention of 1880
and was chosen to make up the ticket
under Garfield. On Garfield’s death, he
supported demands for the reform of the
civil service, and the important pendlbton
ACT was passed in 1883. His attempt to cut
taxes and tariff duties failed to gain the
backing of Congress.

Arthur’s stand against narrow party in¬
terests won the approval of many of his
critics but alienated his own pfflty, and
cost him the leoomination in 18^. He
retired to his law practice.
ARTHURIAN LEGENDS, the literature
relating the feats of King Arthur and his

.knights. Arthur himself is mentioned in a
9th-centu^ chronicle, but the basis of the
legends is found in Geoffrey of Mon¬
mouth (1137). From then until the 16th
cenmry acycle of romances of chivalry
developed, mainly written in French and

in both prose and verse, drawing upon
Celtic folklore (probably from Brittany)
and incorporating the life and death of Ar¬
thur himself, the loves of Lancelot and
Guinevere and of Tristan and Yseult, the
story of Merlin and the Quest for the Holy
G r a i l .

From them Sir Thomas Malay distilled
his Morte d'Arthur (1485), which inspired
Lord Tennyson's Idylls of the King (1859)
and T.H . Wh i te ’s The Once and Fu tu re

King (1958).
ARTICHOKE, two plants of the family
Compositae. The common artichoke is
tall, with purplish blue flowers; the bracts
of the untuned flower are eaten. The
Jerusalem artichoke (native to North
America) has edible tubers.
ARTICLES OF CONFEDERATION,
the first written framework of government
for the US. They were drafted in 1776-77
after the Declaration of Independence, but
i t was 1781 before d l 13 states rat ified

them. The states were wary of acentral¬
ized and remote government because of
their experience of the English Parliament,
and the national government they set up
had limited powers. It was to operate
through Congress, in which each state had
one vote, and to control foreign affairs,
war and peace, coinage, the post office
and some other matters. But "sovereignty,
freedom and independence" remain^
with the separate states. Congress had no
way of enforcing its decrees, and there
were no federal courts. The shortcomings
of the Articles were evident, particularly
with reference to interstate trade, and the
Const i tut ional Convent ion of 1787 aban¬
doned them in favor of the pnesent united
STATES CONSTITUTION which took effect in
1789.
ARTIFICIAL INSEMINA’nON, intro¬
duction of sperm into the vagina by means
other than copulation. The technique is
widely used for breeding livestock as it
produces many offspring from one
selected male (see heredity). It has a
limiied use in compwnsating for human
impotence and sterility.
A R T I F I C I A L I N T E L L I G E N C E ,
capacity of acomputer to perfonn func¬
tions that are normally associated with
human intelligence, such as reasoning,
learning, and self-improvement. For ex¬
ample, computer scientists are trying to
make computers understand English or
other human languages so that opierators
do not have to use special computer com¬
mands. Another goal is to make computer
vision systems that can recognize objects.

the
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for example, to enable arobot to find ob¬
jects on aconveyor belt. Athird goal is to
enable computers to "reason," to make
decisions based on data they have been
fed and have processed.
A R T m C I A L O R G A N ,
device that can take over the function of

an organ in the body. The development of
aitificial oi^ans has made possible many
surgical techniques that could not other¬
wise have been used, particularly in the
field of heart surgery. TTie two most com¬
monly used aitificial organs are the heart-
lung machine and the artificial kidney.
A R T I F I C I A L R E S P I R AT I O N , t h e
means of inducing re^iration when it has
ceased, as afier drowning, asphyxia, in
coma or respiratory paralysis. It must be
continued until natuiW breathing returns,
and ensuring aclear airway via the mouth
to the lungs is essential.

The most common first aid methods are;
" m o u t h - t o - m o u i h , " i n w h i c h a i r i s
breathed via the mouth into the lungs and
is (hen allowed to escape, and the less ef¬
fective Holger Nielsen technique, where
rhythmic movements of the chest force air
out and encourage its entry alternately. If
prolonged artificial respiration is needed,
mechanical pumps are used, and these
may support respiration for months or
even years.
ARTILLERY, once the term for al l
military machinery, it now refers to guns
too heavy to be carried by one or two
men. The branch of the army involved is
also known as the artillery.

WWU saw the development of special-
i^d antitank and antiaircraft guns, and the
first really effective use of rockets. Since
then the guided missi le has been
produced, with its long ranges and high
accuracy offering aforaiid^le threat.
ART NOUVEAU, late 19th-century ait
m o v e m e n t w h i c h i n fl u e n c e d d e c o r a t i v e

styles throughout the West. Its themes
were exotic or decadent and i ts charac¬
teristic line sinuous and highly ornamen¬
ta l . The movement a imed to reun i te an
and life, and so to produce everyday ob¬
jects of beauty. It was of importance in the
applied arts, some notable architecture,
f^iture, jewelry and book designs being
produced in this style. Graphic art too was
much affected by Art Nouveau, as seen in
the work of Aubrey Beardsley. Other
notable artists of the movement were the
painter Gustav Klimt and the architects
Antonio Gaudi and Victor Horta, and in
the applied arts Tiffany, Lalique and Char-
pentier.

ARUBA, small island off the Venezuelan
coast, 45mi Wof Cura5ao, part of the
NETHERLANDS ANTILLES. It iS abOUt 19mi
long and 4ml wide, and is inhabited by
people of Indian and Negro descent who
speak ahybrid language called Papiamen-
to. The island won internal autonomy in
1986; fill! independence is scheduled for
19%. Pop. 67,200,
ARYAN (Sanskrit: noble), name once
used for the family of languages now
known as Indo-European. The word ac¬
quired political connotations in Nazi Ger¬
many, being inierpneted as "Nordic" or
non-Jewish mrace, and has thus been dis¬
credited in modem usage.
ASBESTOS, name ol various fibrous
minerals, chiefly chrysotile and am-
prfiibole. Canada and Russia are the chief
producers. It is avaluable industrial
material because it is refractory, alkali-
and ac id- res is tant and an e lec t r ica l in¬
sulator. It can be spun to make fireproof
fabrics for protective clothing and safety
curtains, or molded to make tiles, ixicks
and automobile brake linings. Asbestos
particles may cause pneumoconiosis and
lung cancer if inhaled.
ASBURY, Francis (1745-1816), first
Methodist bishop in the US. Bom in
England, he came to the US in 1771 as a
Methodist missionary. With his energetic
guidance and despite Ids itl-h^th,
Methodism in the US became widely es¬
tablished. Asbuty was elected bishop in
1784.
ASCENSION, The, the bodily ascent into
heaven of Jesus Christ on the 40th day
after his resurrection. The event, described
in the New Testament, signifies Christ’s
entry into glory and thus jwomises
believers aheavenly life. Ascension Day
is amajor Christian festival.
ASCH, Sholem (1880-1937), leading
Yiddish novelist and playwright. Bom in
Poland, he spent most of his life in the
US. His many books deal with Jewish life
both in Europe and the US, and with the
relationship between Judaism and Chris¬
tianity, as in T^eNozarene (1939).
ASCII, acronym for American Standard
Code for Information Interchange. A
standard computer character set to enable
efficient data communicat ion and achieve
compatibility among different computer
devices.

As tandard ASCI I code cons i s t s o f 96
displayed upper- and lowercase letters,
plus 32-non-dispIayed ciKitrol characters.
An individual character code is composed
of seven bits plus one parity bit for eirca'

mechan ica l
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the 20th century most Ashkenazim spoke
Yidd i sh . Mos t Jews i n t he US and t he
majority of the world’s Jews are Ash¬
kenazim. (See also JEWS.)
ASHLEY, Will iam Hcn^ (cl778-
1838), US fur trader and politician. He ex¬
plored theareaW of Missouri as far as the
Great Salt Lake and helped to make
known the Oregon Trail.
ASHTON, Sir Frederick (1906-1988),
British diicer and choreographer. His
work, which included such new produc¬
tions as Fagade (1931) and La Fille Mai
Gard^e (1960), has had gre^ influence on
B r i t i s h b a l l e t . H e w a s d i r e c t o r o f t h e
Royal Ballet 1963-70.
A S H U R B A N I PA L ( 7 t h c e n t u r y B Q .
king (668-627 BC) of ancient Assyria at
the height of its power. He won victories
over the Egyptians, Elamites, and Chal¬
deans. From his palace at Nineveh have
come remarkable reliefs and alarge
library of clay tablets. Afew years after
his death his empire fell to the Medes,
Persians, and Babylonians.
ASH WEDNESDAY, first of the 40 days
of the Chr is t ian fast of Lent . The name
derives from the early practice of sprin¬
kling penitents with ashes. Today the ash
of burnt palms is used to mark the sign of
the cross on the foreheads of believers.
ASIA’, the world’s largest continent,
covers more than 17,139,000sq mi (nearly
one-third of the earth's land surface) and
has about 3,345,000,000 people (exclud¬
ing Russian Asia), or nearly 60% of the
total world population. It extends from the
Arctic Ocean in the Nto the Indian Ocean
in the S, and from the Pacific Ocean in the
Eto the Mediterranean in the W. Its tradi¬

tional border with Europe is formed by the
Black Sea, the Caucasus Mts, the Caspian
Sea, the Ural R<md the Ural Mts, but parts
of the Commonwealth of Independent
States located Wof the Urals is often ex¬
cluded in modem usage. In the SW. Asia
is separated from Africa by the Red Sea
and the Suez Canal. The combined land
mass of Europe and Asia is sometimes
treated as asingle continent, Eurasia.
Land. Asia is acontinent of infinite diver¬
sity, with extremes of every kind, the ul¬
timate physical contrast being between Mt
Everest (29,028ft), the world’s highest
mountain, and the Dead Sea (1,294ft
below sea level). At its heart is the great
system of mountain chains and high
plateaus focused on the Pamir Knot.
Among these huge mountain chains are
the Ka^oram R^ge, Himalayas, Kunlun
Shan, Tien Shan. Altai Mountains, Hindu

checking.
ASCOT, English town near Windsor. It is
the s i te of the famous June horse race

meeting, Royal Ascot, traditionally at¬
tended hy British royalty.
ASGARD, in Norse mythology, the realm
of the gods. It contained many halls and
palaces, chief of these was Valhalla,
where Odin entertained warr iors ki l led in
battle. TTie only entry to Asgard was by
the rainbow bridge called Bifirost.
ASH, 1. the inorganic residue produced
when organic material of matter is burned.
2. Handsome trees and shnibs of the olive

family, some of which are of economic
importance. The hard, elastic wood of the
white ash is used for making such items as
mallets and baseball bats and the blue ash
for barrel hoops, furniture veneers and
baskets.
ASHANTL aregion of SGhana, and the
name of the people who live there. From
the 17th century to 1902, when Britain an¬
nexed the region, the powerful Ashanti
Con federacy l i nked severa l sma l l
kingdoms under one chief. The symbol of
their unity was the sacred Golden Stool
which, in their religion of ancestor-wor¬
ship, represents the departed spirits of the
Ashanti. The present-day Ashanti are a
thriving agrarian people numbering about
one mil l ion.
ASHBERRY, John Lawrence (1927- ),
US poet, recipient of Pulitzer (1976) and
Bollingen (1985) prize.s.
ASHCAN SCHOOL, or "The Eight,"
name given to aNew York City group of
painters, formed in 1908. They were so
called because they chose to paint
everyday aspects of city Ufe. The Eight-
Ar thur Dav ies , Wi l l iam Glackens, Ernest
Lawson, George Luks, Maurice Prender-
gast, Everett Shinn, Robert Henri and
John Sloan—differed in many ways but
w e r e u n i t e d i n t h e i r d i s l i k e o f
academicism. They were instrumental in
bringing the armory show to New York
in 1913.
ASHCROFT, Peggy (1927-1992). Eng¬
lish actress, best remembered for her lead¬
ing roles of Desdemona in Othello, Juliet
in Romeo and Juliet and her appearance in
the TV play Caught on aTrain.
A S H K E N A Z I M , t h o s e J e w s w h o s e
medieval ancestors lived in Germany. Per¬
secution drove them to spread throughout
central and EEurope, and in the 19th and
20th centuries overseas, notably to the US.
Their ritual and Hebrew pronunciation dif¬
fer from those of the Sephardim (Jews of
Oriental countries). Up to the beginning of
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largest following, but there are also mil¬
lions of Buddhists and Muslims. Only
about 4% of Asians are Christ ians- Be¬
cause of this cultural diversity, it is usual
to divide the continent into homogeneous
cultural regions such as East Asia (China,
Korea, Japan), South Asia (India, Pakis¬
tan, Sri Lanka, Southeast Asia (Malaysia.
Indonesia, etc.,) and SW Asia or Middle
East.
Economy. About 62% of the population
depend on agriculture, vital to acontinent
whose population is increasing at arate of
about 100,000 every 24 hours. Oil is the
chief mineral resource and industr ia l iza¬
tion has been rapid in Japan. India. China,
and Korea. Singaptse and Taiwan also
develop^ flourishing export-oriented
economies .

History. Man has lived in Asia for about
500,000 years. The earliest-known
civilizations—Sumerian. Babylonian and
Assyrian—evolved in SW Asia. In SAsia
the Indus valley civilization flowered in
the 3rd millennium BC, while China’s
remarkable culture began in the Yellow R
valley about 4,000-5,000 years ago.
European colonial powers (Britain,
France, Portugal, Spain. Netherlands)
ruled much of Sand SE Asia in the 18th
and !9th centuries, but except for afew
(e.g. Hong Kong. Macao), most former
colonies b«ame independent after WWII.
Agreements to return Hong Kong and
Macao to China were reached in 1984 and
1987.
ASIA MINOR, peninsula in SW Asia
comprising most of modem Turkey.
M o u n t a i n o u s a n d s u r r o u n d e d o n t h r e e
sides by sea, it is bounded on die Eby the
upper Euphrates R. Civilizations such as
tfiat of Troy flourished here from the
Bronze Age onwards. After the destruc¬
tion of the Hittite empire in 1200 BC, the
land belonged successively to the Medes,
Persians. Greeks and Romans. In the 5th
century AD it passed to the Byzutine
emperors and remained among their la^
possessions constantly eroded as their
power declined until in the 15th century it
became part of the Ottoman Empire and
remained so until the Republic of Tuikey
was founded (1923).
ASIAN AMERICANS, residents of the
US who trace their origins to 24 E, SE and
SAsian countr ies and the Pacific is lands
of Melanesia, Micronesia, and Polynesia.
In 1990. Asian Americans numbered 6.6
million, or 2.7% of the US population, an
increase of 78.4% over 1980.

The fastest growing minority in the US,

Kush and Sulaiman Range. Extensions in¬
clude the lesser ranges of Asia Minor and,
in the E, the Arakan Yoma range (Assam
and Burma) which reappears in Indonesia.
Another system of ranges stretches from E
Sihria to Japan and the Philippines. The
major plateaus include the plateau of Tihl,
^Tarim basin and the great plateau of
Mongolia. The triangular lowland regiem
Nof the mounta ins embraces the WSih -
rian lowlands and the low plateau of
central Sihria.

We a k n e s s e s i n t h e e a r t h ’ s c r a s t a r e
reflected in the active volcanoes bordering
the Pacific Ocean in Indonesia, the Philip¬
pines, Japan and the Kamchath Peninsula
and also in Turkey and Iran.

The major rivers include the Ob and its
tributary, the Irtysh, the Yeuisey aud
Lena, all flowing to the Arctic Ocean; the
Indus (Pakistan). Ganges (India and
Bangladesh) and Brahmaputra (China and
India); and the Yellow and Yangtze rivers
in China. Lake Baikal is the largest fresh¬
w a t e r l a k e . D e s e r t s i n c l u d e t h e G o b i
Desert in Mongolia and the Great Sandy
Desert of Arabia.
Climate and Vegetation. Asia has every
known type of climate, from the polar to
the tropical. The heart of the continent has
extremes of temperature in winter and
summer and low rainfall while much of E
a n d S E A s i a i s m o n s o o n a l a n d a n n u a l
rainfall may reach 400in. Vegetation ran¬
ges from the tundra of the far north to the
taiga (coniferous forest) of Siberia, the
treeless ^asslands of the steppes and the
tropical rain forests of India and SE Asia.
People. The product of thousands of years
of migrations, invasions, conquests and
intermingling, the people of Asia belong
mainly to three ethnic groups: Mongoloid
(including Chinese. Japanese and
Koreans). Caucasoid (including Arabs.
Afghans, Iranians, Pakistanis and most In¬
dian people) and Negroid (in parts of the
Philippines and SE Asia). Racial mixtures
are fr̂ uent in SE Asia, where the Malays
are the largest group. The population is
unevenly distributed, almost uninhabited
areas like "Hi^ Asia" (the heart of the
continent) and the deserts contrasting with
the densely populated Ganges valley and
the great cities of Japan and China. About
one in every three Asians is urban-dwell-

Amultitude of languages and dialects is
spoken, derived from Indo-European. Al¬
taic, Semitic. Sino-Tibetan and other lan¬
guage families. Asia was the birtiiplace of
several religions. Hinduism claims the

m g .
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io road paving, roofing and canai and
reservoir lining. Now obtained maiol)'
from petroleum refinery residues (al¬
though natural deposits are still worked),
it consists mainly of heavy hydrocarbons.
ASPIRIN, or acetylsalicyclic acid, an ef¬
fective analgesic, which also reduces fever
and inflammat ion and a lso affects b lood
platelets. It is useful in headache, minor
feverish i l lness, menstruation pmn,
rheumatic fever, inflammatory artlmtis,
and is widely used in low doses to prevent
thrombosis and stroke. Aspirin may cause
gastrointestinal irritation and hemorrhage,
and should be avoided in cases of peptic
u lcer.
ASQUITH, Herbert Henry, 1st Earl of
Ox fo rd and Asqu i t h ( 1852 -1928 ) .
British prime minister 1908-16. His term
as head of the Liberal Party was one of
great activity and political reform, but his
leadership foundered in Dec. 1916 over
his conduct of WWl, coupled with the
chaos brought about by the Easter rising
in Ireland. He resign^ in favor of the
rival Liberal leader David Lloyd George.
ASS. See donkey.

ASSAD, Hafiz al (1928- ), president of
Syria from 1971. Commander of the
Syrian air force and defense minister, he
1̂  acoup in 1970 that made him premier,
and ayear later, under anew constitution,
he was elected president. At home, he
rigorously suppressed dissent. Abroai he
opposed the existence of Israel, supponed
Iran in its war with Iraq (the only Arab
leader to do so), extended Syrian influence
in Lebanon , and she l te red an t i -Wes te rn
terror is ts.
ASSASSIN, peipetrator of apolit ical
murder. The term derives from the name
given to members of afanatical sect of
Islam founded by Hasan ibn-al-Sabbab,
who refused to recognize the Seljuk
regime in Persia at the end of the llih
century. His followers hid in the moun¬
tains and made periodic murderous raids
on their enemies after smoking hashish;
hence "hashshasin. which became "assas-

Asian Americans during the 1980s grew at
s ix bmes the ra te o f Af r ican Amer icans
and twice the rate of Hispanic Amoicans.
Most of this increase was due to immigra¬
tion, which totaled 2.9 million from 1980
to 1989.

In 1990, 67% of all Asian Americans
lived in 5slates: California, Hawaii, New
York, Illinois, and New Jersey. Asian
Americans may be the most diverse of
America’s major minority groups. Coming
from more than two dozen countries, they
do not share acommon language, acom¬
mon religion, or acommon cultural back¬
ground. Their socioeconomic status varies
widely with length of residence and loca¬
tion in the US.
ASIMOV, Isaac (1920-1992), prolific

.US author and educator, best toown for
h i s s c i e n c e fi c t i o n b o o k s s u c h a s t h e
Foundation triiogy (1951-53; sequel,
1982) and for his many science books for
laymen. He also tau t̂ biochemistry at
Boston U.

ASOKA (d. 232 BC), third emperor of the
Mauryna dynasty of India, whose accep¬
tance of BUDDHISM as the official religion
of his vast empire had amajor effect on
that faith’s predominance in Asia. He was
said to have been so repelled by apar¬
ticularly bloody victory of his troops over
what is now Orissa that he turned to non¬
violence and the Buddhist way of
righteousness, and sent missionaries into
Burma, Ceylon (Sri Lanka), Syria, Greece
and Egypt.
ASP, the Egyptian cobra Naja haje (fami¬
ly; Elapidae), an extremely poisonous
snake up to 7fr in length. Sacred in ancient
Egypt, it was Icgendarily the cause of
CLEOPATTiA’S death. The name is also ap¬
plied to the horned and asp vipers.
ASPARAGUS, genus of perennial plants
belonging to the lilly family, cultivated for
its delicious lender stalks, the tips of
which are considered an especial delicacy.
Awell-tendered asparagus bed may con¬
tinue to yield aheavy crop for as long as
20 years. The main asparagus-growing
areas in the US are Cal i fornia and New
Jersey.
ASPEN, deciduous tree widely distributed
in northern temperate regions and com¬
mercially valuable for imiking pulp and
matches. The best known varieties in the

US and Canada are the large-toothed
aspen, having larger intended leaves, and
the quaking (or American) aspen, a
smaller tree with I«oad delicate foliage
that trembles with the slightest breeze.
ASPHALT, atoug^ black material used

s m . '

ASSAYING, ame thod o f chem ica l
analysis for determining noble metals in
ores or alloys, used since the 2nd millen¬
nium BC. The sample is fused with anux
containing lead (II) oxide. This produces a
lead button containing the noble metals,
which is healed in oxygen to oxidize the
lead and ocher impurities, leaving abead
of the noble metals which is weighed and
separated chemically.
ASSEMBLER, acomputer program that
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similarity, contiguity, frequency, recency
and viv idness. In associat ion tests, sul>

jects are presented with one word and
asked to respond either with aspecifically
related word such as arhyme or antonym,
or merely with the first word that comes to
m ind .
ASSOCIA 'nONISM, apsycho log ica l
s c h o o l w h i c h h e l d t h a t t h e s o l e m e ¬

chanism of human learning consisted in
the permanent association in the intellect
of impressions which had been repeatedly
presented to the senses. Originating in the
philosophy of John Locke and developed
through the work of John Gay. David
Hartley, James and John Stuart Mill and
Alexander Bain, the “association of ideas"
w a s t h e d o m i n a n t t h e s i s i n B r i t i s h
psychology for 200 years.
ASSUMPTION OF THE VIRGIN, offi¬
cial dogma of the Roman Catholic Church
(declaî  by Pt^ Pius XII in 1950) that
the Virgin Mary was "assumed into
heaven body and soul" at the end of her
life. The feast day of the Assumption is
August 15.
ASSYRIA. See Babylonia ano Assyr ia.
A S S Y R I A N C H U R C H . S e e n e s t o r i a n s .
ASTAIRE, Fred (1899-1987). US dan¬
cer, choreographer and actor, bom
Frederick Austeriitz. First in partnership
with his sister Adele on the stage and later
with Ginger Rogers in such films as Top
Hat (1935) and Swingtime (1938), he be¬
came one of the most popular US musical
comedy stars as well adancer whose drive
for originality and perfection made him
the idol of other dancers. Later films, with
other partners, included Holiday Inn
(1942), The Band Wagon (1953) and
Funny Face (1957).
ASTATINE, chemical element; symbol
At: at.wt. 210; at.no 85; valence 1, 3, 5. or
7 . The to ta l amoun t o f as ta t i ne i n t he
earth's crust totals less than one ounce.

The "time of light" mass spectrometer has
been used to confirm that this highly
radioactive halogen behaves very much
like other halogens, particularly iodine.
ASTER, large genus of mainly perennial
plants that grow in clumps and flower in
late summer and autumn. The daisylike
flowers are usually blue, pu^le, white or
red. The New England aster is common in
the eastern US and parts of Canada. The
annual aster, sometimes called the china
aster, produces bigger, almost chrysan-
thenumlikc flowers, in bright colors,
usually pink, red, purple or blue.
ASTERIA, in Greek mythology, daughter
of Coeus. the Titan, and mother of Hecate.

transforms an assembly language program
into machine language so chat the com¬
puter can execute the program.
ASSEMBLIES OF GOD, largest of the
Pro tes tan t Pentecos ta l denominat ions in
the US. They were organized as aseparate
entity in 1914. and later established their
headquarters in Springfield, Mo. They
now have over 1mil l ion members.
ASSEMBLY LANGUAGE, alow-level
programming language in which each pro¬
gram statement corresponds to an instruc¬
tion that the processing unit can cany out.
Assembly languages are procedural lan¬
guages; they tell the computer what to do
in precise detail. They are only one level
removed in abstraction from machine lan¬

guage.
ASSEMBLY LINE, production line a-
long which successive operations are per¬
formed until the final product is made.
ASSIMILATION, in the general sense,
becoming like, or teing like. The term has
various technical senses:

(1) Sociologically, becoming in thought
and behavior like the social milieu.

(2) Physically, using food material to
build up organic substances such as ceils,
or merely the building up of complex
molecular structures.
(3) Psychologically, interpreting anew
fact or experience by bringing it into rela¬
tion with already existing knowledge, or
as the result of aprocess ̂ in to complica¬
tion, the combining into awhole of direct
and reproduced items of immediate ex¬
perience.
ASSIMBOIN INDIANS, Sioux tribe of
the North American plains who left the
C a n a d a a c r o s s t h e N W U S . A n o m a d i c
people, they lived primarily by hunting.
Like other Sioux, they took quickly to the
use of horses and guns. They were easily
defeated by the white settlers, because of
the ex t i nc t i on o f t he bu f fa lo , and were
placed on re.servations in 1884.
ASSISI, Saint Francb of. See franqs of
A S S I S I , S A I N T .

ASSOCIATED PRESS (AP), the oldest
and largest US news agency, founded in
1848 by six New York City newspap^,

now with offices sending and receiving
throughout the world. It is anon-profit or¬
ganization financed by subscriptions from
member newspapers, periodicals and
broadcasting .stations.
ASSOCIATION, in psychology, the
mental linking of one item with others:
e.g. black and white, Tom with Dick and
Harry etc. The connections are described
by the principles of association involving
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Courted by Zeus in the fonn of an eagle,
she threw herself into the sea, where she
was changed into an island, which was
later called Delos.
ASTEROIDS, the thousands of plan¬
etoids, or minor planets, tanging in
d i a m e t e r f r o m a f e w f e e t t o 4 7 0 m i l e s
(Ceres), most of whose orbits lie in the
asteroid belt between the orbits of Mars
and Jupiter. Vesta is the only asteroid
visible to the naked eye, although Ceres
was the first to be discovered (1801 by
Giuseppe Piazzi). Their total mass is es¬
timate to be 0.001 that of the earth. A
few asteroids have highly elliptical, earth-
approaching orbits, and the so<alled
Trojan group of asteroids shares the c^bit
of the planet Jupiter.

Astronomers est imate that there are 1-
4,000 asteroids whose orbits cross that of
the Earth and whose sizes (at least 0.62ini
in diameter) are great enough that col¬
lision with the earth would have "global
repercussions." Ancient craters on the
eakh’s surface, and the sudden extinction
of some species in the distant past, have
been attributed to asteroid impacts.
ASTHENOSPHER^ the worldwide
"soft layer" underlying the rigid litho¬
sphere and located some 70 to 250km
below the ear th ’s sur face . The zone is
considered part of the upper mantle and is
characterize by low seismic velocities,
suggesting that it may be partially molten.
In plate tectonic theory, rigid slablike
plates of the lithosphere move over the as-
thenospbere, (Sec also plate lEcnwics.)
ASTHMA, chronic respiratory disease
marked by recurrent attacks of wheezing
and acute breathlessness. It is due to ab¬

normal bronchial sensitivity aitd is usually
associated with allergy to house dust,
motes, pollen, fungi, furs and other sub¬
stances which may precipitate an attack.
C h e s t i n f e c t i o n , e x e r c i s e o r e m o t i o n a l
upset may also provoke an attack. The
symptoms are caused by spasm of
bronchioles and the accumulation of thick
mucous. Cyanosis may occur in severe at¬
tacks. Desensitization injections, chromo-
glycate, steroids and drugs that dilate
bronchi are used in prevention; acute at¬
tacks may require oxygen, aminophylline
or adrenaline, and steroids.
ASTIGMATISM, adefect of visimi in
which the lens of the eye exhibits different
curvatures in different planes, corrected
using cylindrical leases. Also, an aberra¬
tion occurring with lenses having spheri¬
cal surfaces.
ASTOR, John Jacob (1763-1848), Ger-

man-bom US merchant who built alarge
fortune in the China trade. New York City
real estate, and the fur trade. He founded
(1808) the American Fur Company, which
monopolized the US fur trade for decades.
ASTROLABE, an astronomical instni-
meni dating from the Hellenic Period,
used to measure the alt i tude of celestial
bodies and, before the introduction of the
sextant, as anavigational aid. It consisted
of avertical disk with an engraved scale
across which was mounted asighting rule
or "alidade" pivoted at its center.
ASTROLOGY, system of beliefs and
methods of calculation where practitioners
attempt to divine the future from the study
of the heavens. Originating in ancient
Mesopotamia as ameans for predicting
the fa te o f s ta tes and the i r ru le rs , the
astrology which found its way into Hel¬
lenistic culture applied itself also to the
destinies of individuals. Together with the
desire to devise accurate calendars, astrol¬
ogy provided akey incentive leading to
the earliest systematic astronomy and was
acontinuing spur to the development of
astronomical techoiques until the 17th
century. The majority of classical and
medieval astronomers, ptolemy and
KEPLER among them, practiced astrology,
often earning their livelihoods thus.

Astrology exercised its greatest in¬
fluence in Che Graeco-Roman wor ld and
again in Renaissance Europe (despite the
opposition of the Church) and, although
generally abandoned after the 17th century
it has continued to excite afluctuating iit-
teresl down to the present.

The key datum in Western astrology is
the position of the stars and planets
descr ibed relat ive to the 12 div is ions of
the Zodiac, a t the moment o f an
indiv idual ’s b i r th.
ASTRONAUT, name given to US test
pilots and scientists chosen by the nation¬
a l A E R O N A U T I C S A N D S P A C E A D M I N I S T R A T I O N

to man US space flights. The first seven
astronauts were chosen in 1959. The first

manned flight was made by Commander
Alan B. Shepard in 1961. Lt. Col. John
Glenn, Jr.. b«ame the first American to
orb i t the ear th in 1962. and as t ronauts
Edwin Eugene Aldrm. Jr., and Neil Alden
Armstrong became the first men on the
moon in 1969. (See also space explora¬
t i o n . )
ASTRONOMY, the study of the heavens.
Bom at the crossroads of agriculture and
religion, astronomy, the earliest of the
sciences, was of great practical importance
in ancient civilization. Before 2000 BC,
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leap forward is being made in the 1990s
by the use of telescopes on orbiting satel¬
l i tes.
ASTROPHYSICS deals with the physi¬
cal and chemical nature of celestial objects
and events, using data produced by radio
astronomy and spectroscopy. By inves¬
tigating the laws of the universe as they
currently operate, astronomers can formu¬
late theories of stel lar evolution and be¬
h a v i o r.
ASTURUS, Miguel Angel (1899-1974),
Guatemalan writer and diplomat. He won
the Len in Peace Pr ize in 1966 and the
Nobe l P r i ze fo r L i te ra tu re i n 1967 . H is

books The Cyclone (1950) and The Green
Pope (1954) attacked the exploitation of
Guatemalan Indians.
ASTURIAS, historic region of Spain,
now pan of the modem province of
Oviedo. Originally aVisigothic refuge
from the Moorish invasions, i t became a
powerful and independent Christian
kingdom from the Bth to the 10th cen¬
turies. From 1388 unt i l 1931 the heir to
the Spanish throne was called Prince of
Asturias. Today this mountainous region
is amajor mining center for coal and other
minera ls .
A S W A N H I G H D A M , o n e o f t h e
world's largest dams built on the Nile
1960-70, located 4mi above the 1902
Aswan dam. Having created the vast Lake
Nasser, stretching some 3(X)mi along the
course of the Nile, the dam's waters drive
one of the world’s largest hydroelectric
generating stations and are used to irrigate
over Imi l l ion acres of farmland.

ASYLUM, Right of, anation's right to
gram protection to arefugee from another
country. Asylum is granted by most
countries only to political fugitives; ordi¬
nary criminals are not usually given
asylum, though political crimes are loose¬
ly defined. The right to asylum is recog¬
nized by signatories to the UN Universal
Declaration of Human Rights (1948).
ATACAMA DESERT, extremely ar id
plateau in NChile. 6()0mi long with an
average width of 90mi. Rich in borax and
saline deposits, it is amajor source of
natural nitrates, copper and other minerals.
ATA H U A L PA ( C 1 5 0 0 - I 5 3 3 ) , l a s t I n c a
emperor of Peru. He was the eldest son of
Huayna Capac. who died in 1525, leaving
the ̂ ngdom to his younger son Hua.scai.
Atahualpa inherited the Quito region and a
large army. In 1530 he attacked Huascar,
deposing him in 1532, just before the ar¬
rival of the coNQUisTAixHis under Pizarro.
Atahualpa refused to accept Cliristianiiy

Babylonians, Chinese and Egyptians all
sowed their crops according to calendars
computed from the regular motions of the
sun and rnomi .
philosophers were more concerned with
the physical nature of the heavens than
with precise observation later Greek scien¬
tists returned to the problems of positional
astronomy. The vast achievement of
Greek astronomy was epitomized in the
writing of Claudius ptolemy. His Al¬
magest. passing through Arabic transla¬
tions. was eventually transmitted 'to
medieval Europe and remained the chief
authority among astronomers for over
1,400 years.

Tluoughout this period the main pur¬
pose of positional astronomy had been to
assist in the casting of accurate horo¬
scopes, the twin sciences of astronomy
and astrology having not yet parted com¬
pany. The structure of the universe
meanwhile remained the preserve of
(Aristotelian) physics. The work of Coper¬
nicus represented an early attempt to har¬
monize an improved positional astronomy
with atnie physical theory of planet^
motion. Against the judgment of antiquity
that sun. moon and planets circled the
earth as lanterns set in aseries of con¬
centric transparent shells, in his De
Revolutionibus (1543) Copernicus argued
that the sun lay motionless at the center of
the planetary system. Although the C<^>er-
nican (or heliocentric) hypothesis proved
to be asound basis for the computation of
navigators’ tables (the need for which was
stimulating renewed interest bastro¬
nomy), it did not become unassailably es¬
tablished in astronomical theory until new¬
ton published his mathematical derivation
of Kep ler ’s Laws in 1687. In the
meanwhile kepler, working on the superb
observa t iona l da ta o f t t ’ cho b rake , had
shown the orbit of Mars to be elliptical
and not circular, and gauleo had us^ the
newly invented telescope to discover
sunspots, the phases of Venus and four
moons of Jupiter. Since the 17th century
the development of astronomy has fol¬
lowed on successive improvements in the
design of telescopes.

In the present century the scope of ob¬
servational astronomy has extended as
radio and X-ray telescopes (see radco
ASTRONOMY; X-RAY ASTTIONOMY) have COmC
into use, leading to the discovery of
quasars, pulsars and neutron stars. In their
turn these discoveries have enabled cos-
mologists to develop even more self-con¬
sistent models of the universe. Amajor

Although early Greek
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C h u r c h . A d e v o u t a d h e r e n t o f t h e o r ¬
thodox faith and opponent of Arianism, he
took an active pw in the religious and
political controversies of his time, suffer¬
ing many banishments as aresult.
ATHENA (Pallas Athene), Greek god¬
dess of wisdom and war who sprang fully
grown from Zeus’s head- The patroness of
Athens, she protected legendary heroes
such as Odysseus. In peacetime she taught
men agriculture, law, shipbuilding and all
t h e c r a f t s o f c i v i l i z a t i o n . T h e R o m a n s
identified her with Minerva.
ATHENS, coital of Greece, on the SW
side of the Attica peninsula. Athens lies
on aplain near the Saronic Gulf, with
mountains to the W, Nand E. The city
was already important by clSOO BC, but
reached its political peak after the Persian
Wars (490-479BC) when it led the Delian
League. In the Sth century Pericles used
the League’s funds to rebui ld the
Acropolis. Athens became amajor center
of art, architecture, philosophy and drama,
t h e h o m e o f s o p h o o . e s , e u r i p i d e s
S O C R AT E S a n d p l a t d . A t h e n s l o s t h e r
supremacy to Sparta in the Peloponnesian
War {431-404 BC) and later became a
subject of Macedon and Rome.

Greater Athens is today the administra¬
tive, political, cultural and economic cen¬
ter of Greece. Tourism is amajor source
of income, but Athens is also an industrial
center. Among its products are carpets,
ships, petroleum, chemicals, textiles,
electrical goods and canned foods. Ex¬
ports handled at the city’s port, Piraeus,
include tobacco, oi l . wine, aluminum and
marble. Pop (city) 895,700; (metro)
3,200.500.
ATHLETE’S FOOT, acommon form of
ringworm, acontagious fungal infection
of the feet, causing inflammation and scal¬
ing or maceration of the skin, esjxialiy be¬
tween the toes. It may be contract̂  in
swimming pools or from shared towels or
f o o t w e a r . T r e a t m e n t c o n s i s t s i n f o o t

hygiene, dusting powder, certain car¬
boxylic acid and antifungal antibiotics.
ATHEROSCLEROSIS, see: ar terk)-
S C L B R a S I S .

ATHOS, Mount, mountain (6.670ft) in
NE Greece, since the Middle Ages the site
of the famous monastic community, now
including 20 monasteries and 3,000
monks. The mountain and surrounding
Athos Peninsula constitute the semi-inde¬
pendent theocratic republic of Mount
Athos, which proclaimed itself inde¬
pendent in 1913 and was granted
autonomy by Greece in 1927. No women

and Spanish suzerainty: the Spaniards kid-
nappd him. extorted avast ransom and
murfered him after ashow trial.
ATALANTA, in Greek mythology, a
beautiful, swift-footed huntress who
promised to many any suitor who outran
her, but to kill any she could beat. She lost
to (and married) Hippomenes, who,
helped by the goddess Aphrodite, had
dropped golden apples which Atalanta
paiLskl to pick up.
ATATURK, Kemal (originally; Mustafa
Kemal ; 1881-1938), first pres ident
(1923-38) of the modem Turkish state he
helped to found. Bom in Salonika, he
received amilitary education and, as a
member of the Young Turk movement,
helped depose the Ottoman Sultan Abdul.
Hamid II in 1909. After distinguished ser¬
vice in the Second Balkan War (1913) and
WWI. he led the Turkish war of inde¬
pendence as the head of aprovisional
government in Ankara (1919-23), repids-
ing aGreek invasion of Anatolia. Heading
the new republic. Kemal reduced the
power of Islam, abolishing the caliphate
and the Dervish sects, substituted Roman
for Arabic lettering, rid Turkish of Arabic
w o r d s a n d m o d e r n i z e d Tu i k e y ' s
economy. In 1934 he passed alaw requir¬
ing all Turks to use surnames in the
Western style and himself took the name
Ataturk "Fathef of the Turks."
ATAVISM, the inheritance by an in¬
dividual organism of characteristics not
shown by its parental generation. Once
thought to be throwbacks to an ancestral
form, atavisms are now known to be
primarily the result of the random reap-
parance of recessive traits (see GENBITCS),
though they may result also from aberra¬
tions in the development of the embryo or
from disease.
ATAXIA, impaired coordination of body
movements resulting in unsteady gait, dif¬
ficulty in fine movements and speech dis¬
order. Caused by disease of the cerebel¬
lum or spinal cord, ataxia occurs with
multiple sclerosis, certain hereditary con¬
ditions and in the late stages of syphilis
(see VENEREAL DISEASES).
ATHABASCA, river and lake in NAl¬
berta and Saskatchewan, Canada. The
river rises in Jasper National Park and
flows 765tni to the 3.120sq mi lake. The
Athabascan tar sands between Fo i t Mc-
Murray and Fort Chipwyan are rich in
crude oil. Uranium mining and fur trap¬
ping are the region’s main industries.
ATHANASIUS, Saint (c293-373). Egyp¬
tian ecclesiastical statesman of the early
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or female animals are allowed to enter the
region.
ATLANTA, capital and largest city of
Ga., seat of Fulton Co. Founded 1837 as
the terminus of the Western and Atlantic
Railroad. Atlanta was amajor supply cen¬
ter during the civil war and was bunted to
the ground by Union forces in 1864. It
was rapidly rebuilt, and is today the major
commercial and financial center of the S
Atlantic states. Ihe town has more than 20

colleges and universities. Atlanta will be
the home of the 1996 Olympic Games.
Pc» (city) 520.000. (metro) 2.472,000.
ATLANTA CAMPAIGN, aUnion o f¬
fensive in the civil war, against the
Confederacy's major rail center, begun in
May 1864 at Chattanooga. Tenn. Gen.
Sherman’s 100,000 Union troops forced
the retreat of M.OOO Confederate troops
and captured Atlanta in September. His
army set the city ^laze before leaving
(Nov, 16) on "its march to the sea," which
ended in the capture of Savannah and the
splitting of the Confederacy.
ATLANTIC CHARTER, declaration of
common object ives s igned by F.D
Roosevelt and Churchill on Aug. 14,
1941, before the US entered WWII. It af¬
firmed the determination of the American
and British governments not to extend
their territories and to promote every
people’s right to independence and self-
d e t e r m i n a t i o n .

ATLANTIC CITY, seaside resort and
convention center in SE N.J., home of the
Miss America Pageant. The first legal
gambling casino opened in 1978. and
o t h e r h o t e l s w i t h c a s i n o s h a v e b e e n
opera t ing s ince then . I t s famous
Boardwalk (1870) is lined by hotels and
restaurants and has the Convention Hall,
one of the world's largest auditoriums.
Pop (city) 65,000, (metro) 324,000.
A’rLANTIC OCEAN, ocean separating
North and South America from Europe
and Africa and creating by its currents the
Gulf Stream which moderates the cl imate

of NW Europe. It is the second largest of
the world’s oceans, the Pacific being the
largest. Lying between highly industrial¬
ized continents, the NAtlantic carr ies the
greatest proportion of the world’s ship¬
ping. About half the world’s fish comes
from the area, 60% from the Grand banks:
some Atlantic fish species are verging on
extinction due to the rapid development of
modem fishing techniques and increasing
pollution.
ATLANTIS, amythical continent from
which the Atlantic takes it.s name. Atlan¬

tis, as described by plato in the Timaeus
and Critias, is simaied just beyond the pil¬
lars OF HERCULES. He presents it as an ad¬
vanced civilization (hat was destroyed by
volcanic eruptions and earthquakes, sink¬
ing into the sea. The legend has fascinated
men since antiquity, and many searches
for the lost continent have been made.

ATLAS, in Greek mythology, son of
lapetus and Clumene and father of the
Hesperides, Hyades, and Pleiades. He
l i ved in no r the rn AMca and ca r r ied the
heavens on his shoulders. Perseus, after
v^uishing the Gorgons, sought refuge
with him. Because assistance was denied
him, Perseus produced Medusa’s head and
changed Atlas into amountain.
ATLAS, the first cervical vertebra by
which the head aniculates with the occipi¬
tal bone, so called because of Atlas who
supposed to support the world on his
shoulders.
ATLAS MOUNTAINS, an extension of
the Alpine mountain system of Europe
into NW Africa, the highest peak being
Mt Toubkal (13,660ft) in SW Morocco.
Olive and citrus crops are cultivated on
some of the moisier Nslopes; sheep graz¬
ing predominates on the Saharan margins.
The Adas Mts are rich in coal, oil. iron ore
and phosphates.
ATMOSPHERE, the roughly spheroidal
envelope of gas. vapor and aerosol par¬
ticles surrounding the earth retained by
gravity and forming amajor constituent in
th e e n v i r o n me n t o f mo s t f o rms o f t e r¬
restrial life, protecting it from the impact
of meteors, cosmic ray particles and harm¬
ful solar radiation. The composition of the
atmosphere and most of its physical
properties vary with altimde, certain key
properties being used to divide the whole
into several zones, the upper and lower
boundaries of which change with latitude,
the lime of day and the season of the year.
About 75% of the tota l mass of atmos¬
phere and 90% of its water vapor and
aerosols are contained in the troptsphere,
the lowest zone. Excluding water vapor,
the air of the troposphere contains 78%
nitrogen, 20% oxygen, 0.9% argon, and
0.03% carbon dioxide, together with
traces of the other noble gases, and
methane, hydrogen and nitrous oxide. The
water vapor content fluctuates within wide
margin.s as water is evaporated from the
oceans, carried in clouds and precipitated
upon the continents. TTie air flows in
meandering currents, transferring energy
from the warm equatorial regions to the
colder poles. The troposphere is thus the
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number of its protons and neutrons. This
number, Z+N, is known as the mass num¬
ber of the atom. A, the mass of aproton
being counted as one. In equations repre¬
senting nuclear reactions, the atomic num¬
ber of an atom is often written as asub¬
script preceding the chemical symbol for
the element, and the mass number as asu¬
perscript following it. Thus an atomic
nucleus with mass number 16 and contain¬
ing 8protons belongs to an atom of
"oxygen-Ib,” written sO'“. TTie averse of
the mass numbers of the various naturally
occurr ing isotopes of an e lement ,
weighted according to their relative abun¬
dance, gives the chemical atomic weight
of the element.

According to the model of atomic struc¬
ture put forward by Niels bohr and later
refined by the application of quantum
mechanics, the electrons in an atom exist
in certain orbits of fixed energy and an¬
gular momentum. Only one pair of
electrons of opposite spin can occupy each
orbit, and one may think of the orbits as
being filled up to acertain level. It is the
outer, or valence, electrons that are mainly
responsible for the chemical properties of
the atom (see periodic table). When an
election drops into avacancy in an oibit
of lower energy, the difference in energy
is radiated in the form of aphoton of ener¬
gy hv, where his the Planck constant and
Vis the fi'equency of the radiation.
ATOMIC BOMB, aweapon of mass
destruction deriving its energy from
nuclear fission. The first atomic bomb was
exploded at Alamogordo, N.M., on July
16, 1945. As in the bomb dropped over
Hiroshima, Japan, afew weeks later
(August 6), the fissionable material was
uranium-23S, but when Nagasaki was
destroyed by another bomb three days
after that, plutonium-239 was used.
Together the Hiroshima and Nagasaki
bombs killed more than 100,000 people.
Since the early 1950s, the power of die
fission bomb (equivalent to some 20,000
tons of TNT in the case of the Hiroshima

bomb) bas been vastly exceeded by that of
the hydrogen bomb, which depends on
nuclear fi is ion.
ATOMIC CLOCK, adevice which util¬
izes the exceptional constancy of the fre¬
quencies associated with certain electron
spin reversals (as in the cesium clock) or
the inversion of ammonia molecules (the
ammonia clock) to define an accurately
reproducible time scale.
A T O M I C E N E R G Y, s e e m u o £ a r e n ¬
e r g y .

zone in which weather occurs, as well as
that in which most air-dependent life ex¬
ists. Apart from occasional inversions, die
temperature falls with increasing altitude
tl̂ ugh die troposphere until at the tro-
popause (altimde 4.3ini at the poles; lOmi
on the equator) it becomes constant (about
217K), and then slowly increases again in¬
to the stratosphere (up to about 30mi).
The u]^r stratosphere contains the ozone
layer which filters out the dangerous ultra¬
violet radiat ion incident from the sun. A-
bove the stratosphere, the mesosphere
merges into the ionosphere, aregion con¬
taining various layers of charged particles
of immense importance in the propagation
of radio waves, being used to reflect sig¬
nals between distant ground stations. At
greater altitudes sdll, the ionosphere pas¬
ses into the exwphere, aregion of rare¬
fied helium and hydrogen gases, in turn
merging into the interplanetary medium.
ATOLL, atypically circular coral reef en¬
closing alagoon. Many atolls, often
supporting low arcuate islands, are found
in the Pacific Ocean.
ATOM, classically, one of the minute, in¬
divisible. homogeneous particles of which
physical objects are composed; in 20th-
century science, the name given to «rela¬
tively stable package of matter, that is it¬
self made up of at least two subatomic
particles. Every atom consists of atiny
nucleus (containing positively charged
protons and electrically neutral neutrons)
with which are associated anumber of
negatively charged electrons. These, al¬
though individû y much smaller than the
nucleus, occupy ahierarchy of orbitals
that represent the atom’s electronic energy
levels and fill most of the space taken up
by the atom. The number of protons in the
nucleus of an atom (the atomic number, Z)
defines the chemicd element of which the
atom is an example. In an isolated neutral
atom the number of electrons equals the
atomic number, but an electrically chaiged
ion of the same atom has either asurfeit or
adeficit of electrons. The number of
neutrons in the nucleus (the neutron num¬
ber, N) can vary between different atoms
of same element, the resulting species
being called the isotopes of tiie element.
Most stable isotopes have sli^tly more
neutrons than protons. Altitough the
nucleus is very small, it contains nearly all
the mass of the atomprotons and neutrons
having very similar masses, and the mass
of the electron (about 0.05% of the proton
mass) being almost negligible. The mass
of an atom is roughly equal to the total
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AT O M I C N U M B E R . S e e a t o m .
ATOMIC WEIGHT, the mean ma-ss of
the atoms of an element weighted accord¬
ing to the relative abundance of its
naturally occuning isotopes and measured
relative to some standard. Since 1961 this

standard 1̂  been provided by the carbonisotope C*̂  whose atomic mass is defined
to be exactly 12. On this scale atomic
weights for the naturally occurring ele¬
ments range from 1.008 (hydrogen) to
238.03 (uranium).
ATOMISM, the theory that all matter
cons is ts o f a toms—minute indes t ruc t ib le
particles, homogeneous in substance but
varied in shape. Developed in the Sth cen¬
tury BC by Leucippus and Democritus
and adopi^ by Epicurus, it was ex¬
pounded in detail by the Roman poet
Lucre t ius .
A T O M S M A S H E R . S e c a c c e l e r a t o r s .
PA RT I C L E ; S U P E R C O L U M R .

ATONALTTV, systematic departure in
music from established tonal centers. The

notion of tonality was increasingly blurred
i n t h e 1 9 i h c e n t u r y b y t h e fl u i d
chromaticism of Wagner, Richard Strauss
and Mahler, foreshadowing Debussy’s
whole-tone scale. Schbnberg and his dis¬
ciples Berg and Webern went one stage
fr^er, abandoning tonal structure
together and substituting the twelve tone
system. Schbnberg’s Moses and Aaron
and Berg's Wozzeck are leading examples
of atonal composition.
ATONEMENT, Day of. See yom kippur.
ATTILA (C406-453), king of the Huns,
who claimed dominion from the Alps and
the Baltic to the Caspian. From 441-50 he
ravaged the Eastern Roman Empire as far
as Constantinople and invaded Gaul in
451, this expedition earning him the title
of "Scourge of God." The following year
be invaded Italy, but retired without at¬
tacking Rome. He died of overindulgence
at his wedding feast.
ATTLEE, Clement Richard Attlee, 1st
Earl (1883-1967), British statesman and
prime minister (1945-51). Attlee led the
Labour party from 1935 and served in
W i n s t o n C h u r c h i l l ' s w a r t i m e c o a l i t i o n
cabinet. During his administration he in-
stimted abroad program of social change
and nationalization.
ATTORNEY GENERAL, the chief law
officer of the US Fedei^ and state
governments. The attorney general heads
the Department of Justice and is amem¬
ber of the President ’s c^ inet . He enfor¬
ces Federal laws, Ixings suits and advi.ses
the fhesideni on legal questions. The at¬

torneys general of Che individual states
perform similar functions. In 42 states
the attorney general is elected, while in
the others he is appointed by the gover¬
n o r .

ATTU, wes tenunos t i s l and o f t he
Aleu t ians , in the NPac ific . Mounta inous
and rugĝ , it covers 388sq mi and has no
permanent population. The Japanese held
Attu briefly during WWII.
AT T U C K S , C r i s p u s ( c l 7 2 3 - l 7 7 0 ) ,
black and Indian American who was the
first of five men to die in the boston mas-

S A C R E .

ATWOOD, Margaret (1939- ) ,
Canadian poet and novelist. Her spare,
terse poems in such collections as Power
Po/ir/cj( 1971) and Kou Are//uppy (1974)
have been widely admired. Her novels in¬
clude Ufe before Man (1979) and The
Handmaid's Taie (1985).
A U C H I N C L O S S , L o u i s S t a n t o n
(1917-), US novelist whose work, noted
for its character analysis, ofren deals with
East Coast upper-class life. His best-
known books include The Rector of Justin
(1964) and Honorable Men (1925).
AUDEN, W(ystan) H(u )̂ (1907-1973),
English poet and amajor influence on
modem poetry, particularly during the
1930s when his highly energetic, often
witty verse probed and laid bare Europe’s
ailing culture in the years that were to lead
to WWII. Auden went to the US in 1939,
becoming an American citizen in 1946.
From this point his work reflects his grow¬
ing religious concern (The Double Man,
1941). Some of Auden’s best mature writ-

in Nones (1951) and The
Shield of Achilles (1955). He also col¬
laborated on drama and opera librettos,
and wrote literary criticism.
AUDIOLOGY, science of hearing; par¬
ticularly, the study of hearing disorders
and rehabilitation of individuals with hear¬
ing defects. Corrective treatment may in¬
volve ahearing aid, learning to read lips,
or improvement of listening skills.
AUDIT, an examinat ion in to accounts or

dealings with money or pro^rty by
proper officers, or persons appoint^ fix
that purpose, hence, acalling to accounL
AUDUBON, John James (1785-1851),
US artist and naturalist famous for his bird
paintings, bom in Santo Domingo (Haiti)
of French parents and brought up in
France. Some years after emigrating to the
US in 1803, he embarked on what was to

become his major achievement; the paint¬
ing of all the then-known birds of North
America. His Birds of America (London;

mg a;
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1827-38), was followed by aUS edition
(lg40^) and other illustrated works on
American natural history.
AUERBACH, Arnold "Red" (1917- ).
US basketball coach. The most successful
coach in the history of professional bas-
ketbil, he led the Boston Celtics to nine
diampionships in ten years (1957- 1959-
66). He retired in 1966 after having won
1,(67 professional games.
AUGSBURG, Peace (1555), agree¬
ment between Ferdinand—fiiture Holy
Roman Empaor, acting for his brother
Emperor Charles V—the Gennan
{Hinces to end the rebgious wars of the
RB<»MA’noN. It legalized the coexistence
of Lutheranism (as the sole recognized
fonn of Protestantism) and Roman
Ouholicism in the empire. Each territory
was to adhere to the denomination of its
ruling prince.
AUGSBURG, War of the League of
(1689-97), war between Louis XIV of
fraoce and the Grand Alliance, compris¬
ing the League of Augsburg (Emperor
Leq»ld iand Saxony, Bavaria, the
Palatinate, Savoy, Sweden and Spain), the
Netberiands and England. 'Hk immolate
c a u s e w a s F r e n c h d e v a s t a t i o n o f t h e
Palatinate in 1688. By the Treaty of Rys-
wick which ended the war, Louis returned
Luxembourg amd Lorraine, but kept Stras¬
bourg, and recognized William III as king
of England.
AUGSBURG CONFESSION, statement
of Lutheran beliefs jsesented to the Diet
(rf Augsburg on June 25, 1530. TTk Con¬
fession was largely the work of Philip
Melanchthon, and was an attempt to
r e c o n c i l e L u t h e r ' s r e f o r m s w i t h R o m a n
Cadiolicism. Emperor Charles Vrejected
the document, sealing the break bwween
the Lutherans and Rome.
AUGUST, eighth month of the Gregorian
Calendar, named in honor of Emperor
Augustus in 8BC. It was previously
called Sextilis, since (until 153 BC) it had
been the s ix th month. I t was made d ie
same length as July (named for Julius
Caesar) by taking aday from February.
AUGUSTAN AGE, the high point of
Roman culture marked by the reign of
^percv Augustus (27 BC-AD 14) and
the literary works of Livy, Horace. Ovid
and Vergil. In the first half of the I8th
century, English neoclassicists sought to
emulate such writers and the term Augus¬
tan denoted all that was admirable in art
and politics, though, in amanner typical
of the period’s liking for paradox and rep¬
resentative of its political divisions, it was

often used ironically.
AUGUSTINE, Saint (354-430), Chris¬
tian theologian and writer, the most
prominent of the Latin Fathers of the
Church. During his early years in Car¬
t h a g e . N A f r i c a , h e e m b r a c e d
Manichaeism, but in Rome (where he ar¬
rived in 383) be was much influenced by
Neoplatonism. Moving to Milan, he met
and was greatly impressed by St.
Ambrose, bishop of Milan, and became a
baptized Christian in 387.

Ordained apriest in 391, he became
bishop of Hippo in NAfrica in 3%.
There followed many famous books, in¬
cluding the autobiographical Confessions
(397-401) and De Civitate Dei (413-
26), the great Christian philosophy of his¬
t o r y.
AUGUSTINE, Saint (d. c604-07), first
archbisht^ of Canterbury (from 601). A
Benedictine monk, he was sent to England
by Pope Gregory the Great to convert the
pagans and bring the Celtic Church under
the control of Rome. Arriving in 597, he
was given suj^it by King Eihelbert.
AUGUSTINIAN FATHERS, commcm
name for the Order of the Hermit Friars of

Sl Augustine, aRoman (i^tholic order
dedicate to the advancement of learning
and to missionary work. It was created in
1256 by Pope Alexander IV from anum¬
ber of Italian hermit groups and adopted
the Rule of St. Augustine of Hippo.
AUGUSTUS (63 BC-AD 14). the hono¬
rific title given in 27 BC (0 Gaius Julius
Caesar Octavius, great-nephew and heir of
J u l i u s ( 2 a e s a r . W i t h M a r c u s A e m i l i u s

Lepidus and Mark Antony he formed atri¬
umvirate which avenged his great-uncle's
murder by the defeat and death of the
main conspirators at Philippi (42 BC). The
deposition of Lepidus (36 BC) and the
suicide of Antony after his defeat at Ac-
tium (31 BC) left Augustus sole master of
the Roman world. He proceeded to make
good the ravages of 50 years of civil war,
instituting religious, legal and administra¬
tive reforms and patronizing literature and
the arts. While nominally restoring the
Republic, his control of the state's finan¬
ces and armed forces made him the sole
r u l e r . H e i s a c c o u n t e d fi r s t R o m a n
emperor, atitle deriving from the Latin
word for commander-in-chief, imperaior.
AUKS, 22 species (including the extinct
Great Auk) of marine diving birds of the
family Alcidae (order Charadriiformes),
including razoibills, puffins, guillemots
and murres. Lengths vary from 6-30in; tlie
sntallest is dovekie, or Little Auk (Plautus
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alk), which is about the size of arobin.
They usually breed in colonies, sometimes
millions of individuals, and nest on high
ledges or in burrows.
AUNG SAN SUU KYI (1945- ), Myan¬
mar (Burmese) democratic political leader
in opposition to the ruling military junta,
which placed her under house arrest in
1989. TTte junta ignored aMay 1990 elec¬
tion won by her National League for
Democracy. She was awarded the 1991
Nobel Peace Prize.

AURORA, or polar lights, striking dis¬
play of lights seen in night skies near the
earth’s geomagnetic poles. The aurora
borealis (northern lights) is seen in
Canada, Alaska and NScandinavia; the
aurora australis (southern lights) is seen
in Antarctic regions. Auroras are caused
by the collision of air molecules in the
upper atmosphere with charged particles
fmm the sun that have been accelerated
and "funneled" by the earth's magnetic
field. Particularly inten.se auroras are as¬
s o c i a t e d w i t h h i ^ s o l a r a c t i v i t y.
Nighttime airglow is termed the per¬
m a n e n t a u r o r a .

AUSCHWITZ, present-day Oswiecim in
Poland, site of anotorious Nazi concentra¬
tion camp in WWn. Some 4million in¬
mates, mostly Jews, were murdered there.
The town is now atransportation center
with achemical industry. Pop 41,200.
AUSTEN, Jane (1775-1817), English
novelist. Daughter of aclergyman, in
novels like Sense and Sensibility (1811),
Pride and Prejudice (1813) and Emma
(1815-16), she portrayed the provincial
middle-class of her time with great sub¬
tlety and ironic insight. Her novels are ad-
miî  as among the finest in the English
language.
AUSTERLITZ, town in what is now S
Czechoslovakia where, on Dec. 2, 1805,
Napleon’s army defeated the combined
forces of Emperor Francis Iof Austria and
Tsar A lexander Io f Russ ia . Th is "Ba t t l e
of the Three Emperors" was among the
French emperor’s most brilliant cam¬
paigns and marked the beginning of his
rise to ma.stcry in Europe.
AUSTIN, Stephen F^er (1793-1836),
US pioneer statesman who helped create
the state of Texas. In 1821 he brought 300
f e l l i e s t o T e x . a n d w a s m a d e t h e
set t lement ’s administ rator. Between 1822

and 1830 he presented Texan demands for
autonomy to the Mexican government; the
negotiations proved difficult, and the
Mexicans went so far as to imprison Aus¬
tin. On his release in 1835, he joined the

Texan rebellion against Mexico. In 1836,
Sam Houston appointed Austin secretary
of state of the Republic of Texas.
AUSTRALASIA, term sometimes used
to indicate an area of the SPacific that itv-
cludes Austral ia, New Zealand, Tasmania
and adjacent islands. In awider sense, it
has been used to inc lude Oceania. The

term’s lack of adequate definition has led
to adecline in its use and importance.
AUSTRALIA, island continent entirely
occupied by asingle nation, the Common¬
wealth of Australia, afederation of six
states (New South Wales, Victoria.
Queensland, South Australia, Western
Australia and Tasmania) and two ter¬
ritories (Northern Territory and Australian
Capita] Territory containing Canberra, the
fed^ capital).
Australia led Papua New Guinea, self-
governing from 1973, toward full inde¬
pendence (1975) and controls Norfolk Is¬
land, the Cocos (Keel ing) Is lands,
Christmas Island (Indian Ocean) and
about 5,000,OOOsq mi of Antarctica.

Official name: C o m m o n w e a l t h o f
A u s t r a l i a

Capital; Canberra
Area: 2,966,200sq mi
Population: 17,288.000
Growth ra te : 1 .5%

Language: English
Religions: Protestant,'Roman Catholic
Monetary unlt(s): 1Australian dollar =
100 cents

L a n d . I l i e fl a t W e s t e r n P l a t e a u o r
A u s t r a l i a n S h i e l d e x t e n d s f r o m t h e N E
coast across nearly half of the contioent,
sloping eastward with Lake Eyre, 43ft
below sea level, as its lowest point. In the
desertlike "Red Heart" of the coutineot are

the rugged Macdonnell and Musgrave ran¬
ges. Plains stretch from the Gulf of Car¬
pentaria to the 5coast. Parallel to the E
coast is the Great Dividing Range, run¬
ning from NQueensland to Tasmania (Mt
Kosciusko. 7,310ft, is Australia’s highest
peak). Along the Queensland coast is the
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AUSTRALIAN ABORIGINES,
igioal population of Australia, lliey have
daiic wavy hair (except in chilc^ood),
medium stance, broad noses and narrow
heads-typical Australoid features. Before
white encroachment in the ISdi and 19th

centuries they lived by well-organized
nomadic food-gathering and hunting and
n u m b e r e d a b o u t 3 0 0 , 0 0 0 . S i n c e t h e
enfranchisement of the remaining 40,000
full-blooded aborigines in 1962, varyingly
successful attempts at integration have
been made. Recent researches have sug¬
gested that they may be die result of inter-
bteeding between an original population
of Homo erectus and the earliest members
of Homo sapiens (see PREtnsitsuc man).
AUSTRALOID& an ethnic group includ¬
ing the AUSTRAUAN ABORIGINES, the Ainu.
the Dravidians, the population of the
Vedda of Sri Lanka and, debatably.
Melanesians, Ne^tos and Papuans.
AUSTRIA, afederal republic in central
Europe divided into nine provinces: Vien¬
na, Lower Austria, Burgenland, Upper
Austria, Salzburg, Styria, Carinthia, Tyrol
and Vorarlberg.
Land. There are four physical regions: the
Austrian Alps to the W. including the
highest mountain in Austria, Grossglock-
ner (12,457ft): the NAlpine foreland, a
plateau cut by fertile valleys between the
Danube and the Alps, the Austrian granite
plateau Nof Che Danube, and the E
lowlands, where the capital, Vienna,
stands. Most r ivers drain north from the
m o u n t a i n s i n t o t h e D a n u b e a n d i t s
tributaries. Climate varies widely: in
general, summers are warm, winters fairly
severe, with moderate rainfall throu^out
the year.
Economy. Austrian farms are small, and
the only crops the country is self-suffi¬
cient in are sugar beets and potatoes.
Other important crops include grains,
grapes, ftuits, tobacco, flax and hemp;
wines and beers are produced in quantî .
Almost 40% of the country is forested:
wood and paper are important products.
Iron ore is the most important mineral
resource, but there are also deposits of
lead, magnesium, copper, salt, zinc,
aluminum, silver and ĝ sum. There is oil
near ZisCerdorf, but production has
decreased in favor of natural gas. The
areas around Vienna, Graz and Linz are
the chief industrial centers. Manufacturing
industries provide one third of the GNP.
Tourism has also helped to stimulate
economic growth in recent years.
History, l̂ abited from prehistoric times

abor-Greai Barrier Reef, the world’s largest
coral reef. Major rivers include the Mur¬
ray (l.bOOmi) and its tributaries, the Dar-
liiig and Mumimbidgee.
Cl&iate. Australia enjoys amainly warm,
dry and sunny climate. Summer maximum
shade temperatures are well above lOO’F
in most areas. Annual rainfal l sometimes
exceeds 117in in GQueensland, but only a
small part of Australia has plentiful rain¬
fall. and evaporation is high. Basically the
Nis amonsoon zone of dry winters and
wet summers, separated by atransitional
zone ftom the 5, where summer drought
and winter rains prevail.
Gum trees (eucalyptus) and wattles
(acacia) are the continent’s typical vegeta¬
tion. The unique wildlife includes the
platypus and spiny anieater, the most
primitive surviving mammals; the.koala
bear, kangaroo, wallaby and wombat; Che
dingo, awild dog; the emu. kookaburra
and other colorful birds; and the deadly
tiger-snake and other reptiles.
People and Economy. The people are
mainly of British origin, but there are
some 200,000 aborigines and part-
aborigines, now mostly detribalized, and
many immigrants from Italy. Yugoslavia,
Gre^, Germany, the Netherlands and the
US. Most of the population is con-
ccDtrated in the coastal cities, of which the
largest is Sidney.

Australia provides about 25% of the
world’s wool and i.'! amajor producer of
wheat and meat. The rich mineral resour¬
ces include iron ore, gold, copper, silver,
lead, zinc, bauxite, uranium and some oil
and natural gas. Australia is hi^y in¬
dustrialized. and products range from
aircraft, slups and automobUes to textiles,
chemicals, eiectrical equipment and metal
goods.
History. Discovered by the Dutch in the
early 1600s, Australia was claimed for
Britain by Capt James Cook (1770). New
South Wales, the first area s^ed. began
as apenal colony (1788). But free settle¬
ment began in 1816, and no convicts were
sent to Australia after 1840. The gold
tushes (1851, 1892) brought more people
to Australia, and in 1901 the six self-
governing colonies formed the inde¬
pendent Commonwealth of Australia.
Australia played anotable part in WW]
and WWn. î er aperiod of prosperity in
Che 1980s. the country entered along
recession. In the 19^ it conftomed
problems of immigration, multicul-
turalism, and its role among the flourish¬
ing economies of its Asian neighbors.
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settled by Cells, and subsequently part of
the Roman Empire, from the 3rd century

daily in music, have been large: mozart.
HAYDN. SCHUBERT. BRUCKNER and MAHLER
w e r e a l l A u s t r i a n s , w h i l e B e e t h o v e n ,
Johann strauss, and Franz i^har spent
most of thei r l ives in Vienna. Vienna is
a l s o c o n s i d e r e d t h e h o m e o f F r e u d i a n

psychoanalysis.
AUSTRIA-HUNGARY, name given to
the empire formed by the union of the
Kingdom of Hungary and the Austrian
Empire in 1867. It ceased to exist at the
end of WWI, and i ts lands were div ided
among the East European nations.
AUTISM, memal disorder variously char¬
acterized by lack of emotion; ^lute to
speak or to respond to speech, repetitive
motions such as rocking back and forth fx
repeated hand clapping; and bizarre
memory disorders (photographic recall of
some things, total forgetfulness of others).
Many autistic people are mentally retard̂
but others have nonual intelligence al¬
though they appear witiidrawn and ab¬
sorbed in daydreaming. Autism occurs in
2-5 of every 100,000 live births, more
commonly among boys than girls. It
usually becomes evident before achild is
three. It was formerly attributed to un¬
responsive parenting or brain damage
during labor and bir%. Acurrent view is
t h a t i t i s a r e s u l t o f a b n o r m a l b r a i n

development particularly in the cerebel¬
lum and the limbic system.
AUTOBIOGRAPHY, biography written
by the subject himself. Sc. Augustine's
Con/ejj/onj’ISth century AD) is generally
reĝ ed as the first, and Che modem form
of autc^iography is believed to have
grown out of the Christian tendency
towards self-examination. Today the in¬
fluence of psychoanalysis and tte need to
assert individuality may have asimilar in¬
fluence. Some notable autobiographies in¬
clude those written by Ceilm, Samuel
Pepys, Jean Jacques Rousseau, Benjamin
Franklin, George Sand, Cardinal Newman
and Hit ler.
AUTOCRACY, aform of government in
which an individual or group wields ab¬
solute power without reference to the
wishes of the people. Historical instances
of autocratic rule by individuals include
Russia under the czars and France under
the absolute monarch Louis XIV.
A U T O M AT I C P I L O T. S e e g y r o t h j o t .
AUTOMATION, the detailed control of a

Eroduciion pnxess withoutuman decision-making at
typically involving anegative-feedback
system. (See mkhamzattcw and auto¬
m a t i o n . )

Offidal name; Republic of Austria
Capital: Vienna
Area: 32,37^ mi
Population: 7,666,000
Growth ra te : 0 .3%
Languages: German, Slovenian. Croatian
Religion: Roman Catholic
Mone ta r y un i t ( s ) : ISch i l l i ng s100
Groschen

AD Austria was devastated by invading
Vandals, Goths, Alamanni, Huns and
Avars. Early in the 9th century Char¬
lemagne made Austria the East March,
which the Babenberg family inherited in
967 and retained as aduchy until their ex¬
tinction in 1246. In 1247 the Hapsburgs
acquired these lands as archdukes of
Austria. Until their fall in 1918 the history
of Austria is the history of the Hapsburg
lands. (See aostrla-hunoary;austro-prus-
S I A N W A R ; F R E N C H R E V O L U T I O N A R Y W A R S ;
H O LY R O M A N E M P I R E ; N A P O L E O N I C W A R S ;
SEVEN YEARS WAR. SPANISH SUCCESSION. WAR
OF. THIRTY YEARS WAR.)

By the Treaty of Versailles independent
states (Czechoslovakia, Hungary, Yugo¬
slavia) were created from what had wholly
or partially been within the old empire,
while Austria herself, the Hapsburg
patrimony, became arepublic. Following
the Ansch luss i n 1938 , Aus t r i a became
part of Hitler's Third Reich, regaining in-
dependeoce following the AUied victory
in 1945, although the last Allied occupa¬
tion forces did not leave the country until
1 9 5 5 . F r o m 1 9 4 5 t o 1 9 6 6 A u s t r i a w a s
governed by acoalition based on the
People's and Socialist parries. Hien one
party or the other dominated until 1986,
when the coal i t ion was revived. In 1986
Kurt Waldheim was elected president
despite allegations of involvement in Nazi
war crimes. An international panel ap¬
pointed by Waldheim later confirmed
some of these charges, but Waldheim
retained his office. He did not seek reelec¬
tion in 1992.

Austria's contributions to culture, espe-

r e c o u r s e t o

every point.
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AUTOMOBILE, or passenger car, a
small self-propelled passenger-can7ing
vdiicie designed to operate on ordinary
highways and usually supported on four
wheels. Power is provided in most modern
automobiles by an internal combustion en¬
gine which uses gasoline (vaporized and
premixed with asuitable quantity of air in
the carburetor) as fuel. This is ignited in
the (usually 4, 6or 8) cylinders of the en¬
gine by sparic plugs, fired from the dis¬
tributor in the appropriate sequence. The
gas supply and thus the engine speed is
controUed from the accelerator pedal. The
driving power is communicated to the
road wheels through the transmission,
which includes aclutch (enabling the
driver to disengage the enpne without
stopping it), ageaibox (allowing the most
efficient use to be made of the en^ne
power), various drive-shafts (with univer¬
sal joints), and adifferential which allows
the driving wheels to turn at marginally
different rates in cornering. Steering is
c o n t r o l l e d f r o m a h a n d w h e e l w h i c h
moves a t ransverse t ie rod mounted be¬
tween the independently pivoted front
wheels. Service brakes of various types
are mounted on all wheels, an additional
parking-brake mechanism being used
when stationary. In modern automobiles
service brakes and steering may be powCT-
ass is ted and the t ransmiss ion automat ic
rather than manually controlled with a
gearshift.

Although the first propelled steam
vehicles were built by the French army of¬
ficer Nicholas-Joseph Cugnot in the
1760s, it was not until Karl Benz and Got¬

tlieb Daimler began to build gasoline-
powered carriages in the mid-l880s that
the day of the modern automobile
dawned. The Duryea brothers built the
first US automobile in 1893 and within a

few years several automobile manufac¬
turers, including Henry Ford, had started
into business. The Ford Motor Company
itself was founded in 1903, pioneering the
cheap mass-maiket auto with the Model T
of 1908.
A U T O M O B I L E E M I S S I O N C O N -
TROL, the reduction of the air poUution
caused by automobiles by modification of
the fuel and careful design. The principal
poUutants are unbumt hydrocarbons, carb¬
on monoxide, oxides of nitrogen and lead
halide particles. The last can be eliminated
if alternatives to lead-based antiknock ad¬

ditives in the gasoline are used, but the
others require redesigned cylinder heads,
recycling and afteihuming of exhaust

gases and better metering of the gasoline
supply through fuel injection.

Another approach investigates alterna¬
tives to tile conventional internal combus¬

t ion engine—battery and fuel -ce l l -
powered vehicles, gas-turbine and even
steam-powered units.
AUTOMOBILE RACING, avariety of
forms of competition using specially
designed or adapted motor vehicles. The
drivers of Formula One cars compete
under FIA (Federation Internationale de
1’Automobile) rules for the title of world
champion, won by scoring the highest
points in nine out of 11 Grand Prix events.
Sports car competition tends to be as keen
b e t w e e n m a n u f a c t u r e r s a s b e t w e e n

drivers. Major US races include the In¬
dianapolis 500 and the Daytona 500, a
stock car race. European events of note are
the Grand P r i x de Monaco and t he Le
M a n s 2 4 - h o u r r a c e .

AUTONOMIC NERVOUS SYSTEM,
parts of the nervous system in charge of
the activity of anumber of organs, making
them f r inc t iOD more o r less w i thou t us
willing or being conscious of it. Specifi¬
cally these are the organs of the chest
fiieart and lungs), the abdomen (stomach,
intestine, liver, etc.) and of the pelvis, and
many organs and tissues of the body in¬
cluding blood vessels and skin. The
autonomic nervous system can be divided
into two more or less separate parts ac¬
cording to position and function: these are
die sympatiietic and the parasympathetic
systems, which in gene^ (mxluce op¬
posite effects on various organs.

D i s t u r b a n c e s i n t h e f u n c t i o n o f t h e
autonomic nervous system may show in
disorders of the blood vessels, sweat
glands, etc.
AUTOPSY, post-mortem examination of
the internal organs and tissues of adead
body, performed to try to establish the
cause of death.
AUVERGNE, region of extinct volcanoes
and former province of Scentral France in
the Massi f Centra l now d iv ided between
three departments. Its principal city is
Clermont-Ferrand. I t was once the home
of the Arvemi, whose chief, Vercin-
getorix, rebelled against Julius Caesar.
AV E D O N , R i c h a r d ( 1 9 2 3 - ) , U S
l^otographer. World famous f<w his on-
location fashion photography for Vogue
and Harper's Bazaar, he also took reveal¬
ing portraits of celebrities, collected in
Observations (1959) and Portraits (1976).
AVERROES, Latin name of abu-al-
Wal id Muhammad ibn -Ahmad ibn -Rush id



A Z E R B A I J A N 1 0 7

(I126-1198), Spanish/N African Arab
{Mosopher, acommentator on Aristotle
and Plato who exerted agreat influence on
the development of the later Latin scholas¬
tic {^osophy.
AVESTA. See zendaves ta .
AV I AT I O N . S e e a e k o o y n a m i c s : f u g h t .
r a s r o R Y O F .

AVICENNA, Latin name of abu-Ali al-
Husayn ibn-Sina (980-I037), the greatest
o f t h e A r a b s c i e n t i s t s o f t h e m e d i e v a l
period. His Canon of Medicine remained a
standard medical text in Europe until the
Renaissance.
AVIGNON, French city on the Ebank of
the Rhone, capital of the Vaucluse depart¬
ment; its industries include the production
of metals and textiles and food processing.
It was aRoman outpost, and the home of
the popes during the Babylonian Captivity
(1309-1378). Pop 176,000.
AVOCADO, Persea americana, tree na¬
t ive to midd le Amer ica , Mex ico and the
West Indies. The fruit. iIk avocado or "al¬

ligator" pear, is green or purple with pale
yellow flesh rich in protein, vitamins, iron
and oil and-a large central seed. Ad-
vocados are also grown as foliage house
plants requiring afew hours of sunlight
each day, although direct summer sun
should te avoid^. They grow well at
average house temperatures, but fail to
thrive above 75'F and should be watered
regularly to keep the soil evenly moist.
They arc propagated by means of the pits
(hard seeds). Family: Agavaceae.
AVOGADRO, Count Amedeo (1776-
1856), Italian physicist who frrst realized
that gaseous elements might exist as
molecu les wh ich conta in more than one
atom, thus distinguishing molecules from
atoms. In 1811 he published Avogadro's
hypothesis that equal volumes of all gases
under the same conditions of temperature
and pressure contain the same number of
molecules, but his work in this area was
ignored by chemists for over 50 years.
The Avogadro Number (N). the number of
molKules in one mole of substance, 6.02

CP. is named for him.
AVON, Earl of. See edbn, anthony.
AVON, name of several British rivers.
The Jongest , the Warwickshi re or
"Sh^espeare" Avon flows 96mi from
near Naseby, through Stratford-on-Avon.
®join the Severn at Tewkesbury.
AXIS POWERS, countries that fou^t
against the Allies in WWII, The Rome-
Beriin Axis, adiplomatic agreement be¬
t w e e n H i t l e r a n d M u s s o l i n i , w a s r e i n ¬
forced by an Italian-German military pact

in 1939. In 1940 Japan joined the pact,
then Hungary. Bulgaria. Romania, Slo¬
vakia and Croatia.
AYMARA, Amerindian group numbering
some 500,000, in the central Andes.
Bolivia and Peru. Mainly herdsmen, they
lead ameager existence under harsh
cl imat ic condit ions.
AY U B K H A N , M o b a E n m a d ( 1 9 0 7 -
1974), president of Pakistan 1958-W. He
w(Mi office by amilitary coup, introduced
land, education and local government
reforms and created anew constitution.

AZALEA, anumber of species of the
genus Rhododendron, cultivated principal¬
ly for ornamental purposes. Best known in
the US are the pinxter, R. nudiflonm; the
name azalea, R. calendulaceum, and the
rhodora ft. canadense. Azaleas have fun¬

nel-shaped, usually fragrant flowers with
5-10 stamens. As house plants they will
bloom for weeks if kept in asunny posi¬
tion at temperatures between 15v and
21'C (60'F and 70*F) and the soil kept
moist. They are propagated by shoot cut¬
tings taken in the spring. Family: Eri¬

c a c e a e .

AZERBAIJAf^ independent republic in
SW Asia, abutting the Caspian Sea on the
E, former ly the Azerbai jan Soviet
Republic of the USSR.

Official name: Azerbaijan
Capital: Baku
Area: 33,450sq mi
Population: 6,028,000
Religion: Shiite Muslim

Land and Economy. Azerbaijan is bor¬
dered on the Nby Russia and Georgia, on
the Wby Armenia, on the Sby Iran, and
on the Eby the Caspian Sea.

Cotton is grown on the irrigated plains,
wheat and veget^les in the river valleys,
and citrus fruits and rice in the subtropical
lowlands. Cattle are raised throughout the
country. Azerbaijan is amajor producer of
oil and natural gas as well as iron and cop-

History. The region of which Azerbaijan

X 1

PCT.
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is apart was settled by Medes as part of
the Persian Empire. It was periodically
dominated by Romans, Arabs, Mongols
and Turks, returning to Persia in the 16th
century. The Russian Tsar Alexander Ian¬
nexed NAzerbaijan in 1813. An indepen¬
dent republic was formed there in 1918
but was conquered by the Soviets in 1920.
Azerbaijan declared its independence fixim
the USSR in Aug. 1991. It is amember of
the Commonwealth of Independent States,
and in March 1992 it was admitted to the
U N .

AZIMUTH, in navigation and astronomy
the angular distance measured from 0-
360' along the horizon eastward from an
observer’s north point to the point of inter¬
section of the horizon and agreat circle
passing through the observer’s zenith and
astar orplanet.
AZORES, nine mountainous islands in
the NAtlantic 800mi Wof Portugal. Sao
Miguel to the Eis the largest and most
populated- Their economy is agricultural,
pr̂ ucing fruits and grain. Colonized and
under Portuguese rule since the mid-!5th
century, the islands enjoy considerable
autonomy. Pop 262,500.
AZTECS, pre-Columbian Indians of
Central Mexico, tradinonally thought to
have migrated from Aztlan in the Nto the
Valley of Mexico. Awarrior tribe, they
took over the cities of the Toltecs, from
whom they also derived part of their cul¬
ture. The Aztec empire consisted of acon¬
federation of three city states, Tenochtitlan
(the capital, site of present-day Mexico
City), Tlacopan and Texcoco. Religious
belief contributed greatly to Aztec politi¬
ca l and soc ia l s t ruc tu re . The two ch ie f
gods were Huitzilopchth, god of war and
the sun.and Quetzalcoatl, god of learning.
Thousands of human victi ins were sacri¬
ficed to these and other gods. The Aztecs
were superb artisans, working in gold, sil¬
ver and copper, and creating fine pottery
and mosaics. They are famed for their
lavishly decorated temples, such as those
a t Te n o c h t i t l a n , Tu l a , C u i c u i l c o ,
Xochicalco and Cholula. The arrival of the
conquistador Hemin Cort6s (1519)
heralded the coOapse of the Aztec empire.
AZURTTE, ablue-colored cp-stalline
mineral once used to make artist’s pig¬
ment but now mainly used in jewelry. The
crystals consist of copper carbonate arjd
water and are commonly found near the
surfaces of coppM nuoes. Large deposits
of azurite are found at Chessy, near Lyon,
in Ranee, in SW Africa, and in smaller
deposits in the western US.

B
2nd letter of the alphabet. It can be traced
back to an ancient Semitic character, the
origin of both the Hebrew fceA ("house")
and Greek beta (P). The lower-case "b"
developed in late Roman times.
BAAL, Semitic word meaning "lord" or
"owner, ” name o f an anc ien t Near Eas t
fertility deity. Canaanite tablets dating
from c2500 BC represent him combating
Mot, god of drought and sterility. There
were many local variants: in Babylonia
Baal was Imown as Bel, and in Phoenicia,
as Melkart .
BAAL -SHEM -TOV (c l 700 -1760 ) ,
founder of hasidism, aJewish sect devoted
to intensely orthodox but joyous religious
observance. Bom in Russia as Israel ben

Eliezer, he pursued avariety of secular oc¬
cupations. His religious teaching, and a
reputation as amiracle healer, won him
t h e n a m e B a a l - S h e m - To v, o r M a s t e r o f
the Good Name (i.e., God’s name).
BABANGIDA, Ibrahim B. (1941- ) ,
president of Niger ia from 1985. A
Westem-oriaited general, he dealt with
severe economic problems caused by
declining oil revenues by pursuing free-
market policies and government austerity.
He proved adept at defusing clashes b&
tween Mus l ims and Chr i s t i ans ; aMus l im
himself, he determined to keep the state
secular. In 1987 he announced afive-year
program to restore civilian mle in 1992,
but he did not hesitate to use force against
dissidents and food rioters.
B A B B A G E , C h a r l e s ( 1 7 9 2 - 1 8 7 1 ) .
English mâ ematician and inventor who
devoted much labor and expense to an un-
successftil attempt to devise mechanical
calculating engines. More significant was
the part he played with J. Herschel and G.
Peacock in introducing the Leibnizian "d"
notadon for ca lculus in to Br i t ish mathe¬
matical use in place of the less flexible
"dot" notation devised by Newton.
BABBITT, I rv ing (1865-1933) , US
scholar and noted opponent of Roman¬
t i c i s m . H e l e d t h e N e w H u m a n i s m , a
movement in literary criticism which
stressed classical reason and restraint. His
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is generally ahierarchical smicmre within
each troop, though the nature of this may
change with differing circuinsiances:
femaies are always subordinate to males,
though females with infants are treated
with great consideration. Appeasement is
usually by "presentation," the adoption
even by males of asubsedient sexual pos¬
ture. Their bodies are covered wi th un¬

usually long hair except for parts of the
face, and the buttociu, which may be
brightly colored. Types include the olive
baboon from WAfrica to Kenya, the
c h a c t n a f r o m S A f r i c a , a n d t h e s a c r e d
b a b o o n f r o m N E A l i i ca a n d SW A f r i ca .
They belong to the primate order and the
family Cercopithedidae.
BABUR Of BABAR (Zahir Muhammad;
1483-1S30), foundo- of the mogul EMPOifi
in India, adescendant of Tamerlane and
Genghis Khan. Losing Fergana, which he
had inherited, and failing in his ambition
to win Samarkand, Babur made his reputa¬
tion by conquests over Afghan rulers in N
India 1522 629, providing territory that
his grandson Akt̂  was to build into a
great empire.
BABY BOOM, steep increase in the US
birthrate following WWU. During 1946-
64, 76 million people were bora, account¬
ing for nearly one-thiid of the US popula¬
tion in 1980; in the 1970s, the birthrate
then dropped. The resulting uneven age
distr ibut ion has had amult i tude of social
effects on edticaiional systems, job
markets, urban and suburban econonues
and so on, including almost every aspect
of contemporary life.
B A B Y L O N , c o i t a l o f t h e a n c i e n t
kingdom of Babylonia, between die Tigris
and Euphrates rivers SSmi Sof modem
Baghdad. Prosperous under Hammurabi
(reigned cl729-1686 BC) and his succes¬
sors, it was later attacked by Hittites, Kas-
sites and Assyrians. The reign (605-561
BC) of Nebuchadnezzar II was maiked by
the building of its great walls, temples,
Ziggurat and Hanging Gardens. Cyrus of
P e r s i a t o o k B a b y l o n i n 5 3 9 B C .
Alexander the Great died at Babylon in
323 BC. his plans to rebuild part of the
city coming to nothing. (See also bab-
YU5NIA AND ASSYRIA.)
BABYLONIA AND ASSYRIA, ancient
kingdoms of the Near East. Both lay in
Mesopotamia, the fertile area between the
rivers Tigris and Euphrates. Around 3200
BC the Sumerians migrated westward into
SBabylonia and established what is
generally considered to be the first major
civilization, based on city stales such as

works include The New Laokoon (1910)
and On Being Creative (1932).
BABBITT, Milton (1916- ). US com¬
poser of complex 12-tone and electronic
music whose pioneering work on the syn¬
thesizer (1959) led to the establishment of
the Electronic Music Center of Columbia
and Princeton universities.
BABBLER, bird of the thrush family
Muscicapidae with aloud babbling cry.
Babblers are found in the Old World, and
there are some 250 species in the group.
BABEL, Isaac Emanui lovicb (1894-
1941?). Russian short-story writer. The
famous collection of stories Red Cavalry
(1926) is based on his service with the
Red Cossacks. His other works are often
abou t Jew ish l i f e i n Russ ia be fo re and
af ter the Revolut ion. Arrested c l938. he
died in aSiberian prison camp.
BABEL, Tower of, in the Old Testament,
atower begun by Noah’s descendants to
try to reach heaven. Jehovah Ihistrated the
builders by making them speak many lan¬
guages. llic story may refer to the Zig-
gurai of Babylon.
BABIRUSA, aw i l d p ig (Bab i rousa
babyrussa), becoming increasingly rare,
found in most forests in Asia. The male
has large upper tusks which grow upward
through the skin of the snout and urve
back toward Che forehead. The babirusa is
up to 3ft at the shoulder. It is nocturnal
and swims well.
BABISM, religious sect that developed
among Persian Muslims in the 19th cen¬
tury predicting the coming of a"Promised
One." Persecuted, the movement seceded
i rom I s lam and i t s members sca t te red .
B a b i s m w a s a f o r e m o n e r o f B a h a m i s m .

The movement split into two groups after
the death of the "Bab" (Mizra Ali Moham¬
mad); Baha'uliah, the leader of one of
these group:
B A B I Y A R

Ukraine. On Sept. 29 and 30, 1941, Ger¬
man SS troops executed by gun^t, and
bur ied , more than 33 ,000 Sov ie t Jews .
T h e v i c t i m s h a d b e r a a s s e m b l e d a n d
brought to Che ravine on apromise of
"resettlement." In his poem "B^i Yar"
(1962) the Russian poet Yevgeni Yev¬
tushenko indicted the Soviet Union for in¬
difference toward the massacre.
BABOONS, social monkeys of the
African savannas, distinguished by their
long muzzles (particularly in the males)
and large size. They move in troops con¬
taining as few as 20 individuals or as
many as 150 or more. They are highly ag¬
gressive and dangerous omnivores. fh«e

s, founded Che Baha'i faith.
,aravine near Kiev, in the
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London. The kingdom col*Ur. Clay tablets from Sumer, inscribed in
Cuneiform script, have preserved king-
lists, historical records and even some
literature from this period, including the
Epic of Gilgamesh.
Babylonia. In the 24th century BC N
Babylonia was conquered by aSemitic
people who established the kingdom of
Akkad. Its founder, Sargon the Great
(c236B-2305 BC), conquered Sumer, but
after two centur ies Akkadian cul ture was

shattered in the north by an invasion of
G u t i a n s f r o m I r a n . I n t h e s o u t h a
S u m e r i a n r e n a i s s a n c e fl o w e r e d i n t h e
creation of such monuments as the Zig-
gurats.

In the first centuries of the 2nd millen¬
nium BC invading Semitic Amorites es¬
tablished Babylon as the center of power
in Mesopotamia. Hammurabi (cl728-
16S6 BC) the sixth king of the Amorite
dynasty, drew up aremarkable code of
laws, but his SBabylonian Empire did not
long survive his death. In about 1531 BC
Babylon was sacked by aHirtite army,
leaving Babylonia wide open to an in¬
vasion of Kassites, who ruled there unti l
about 1150 BC. Elespite flourishing trade
and astrong alliance with Egypt, the Kas¬
sites were weakened by aseries of internal
conflicts and sporadic war with neighbor¬
ing nations.
Assyria. The Assyrians took their name
from Ashur, their first capital, on the
banks of the Tigris, Conquered by Sargon
of Akkad, they later came under Sumerian
rule, and around 1475 BC the Hurrian
king of Mitanni made Assyria avassal
state. Assyria only became agreat milit^
power afer the decline of the Hurrian
kingdom. King Adadnirari I(1308-1276
BC) capmred Carchemish, defeated the
Hittites and the Kassites. and reached the
Euphrates. Under King Tiglalh-Pileser 1
(1116-1078 BC) this Middle Assyrian
Empire spread across Syria and Phoenicia
into Anatolia and overwhelmed Babylon.

After aperiod of decline. Assyria rose to
power under such warrior kings as Shal¬
maneser U1 (859-825 BC), Tiglath-Pileser
III (745-727 BC) and Sargon II (722-705
BCi In addition to Babylonia, Syria, Is¬
rael. Carchemish and Tyre, even Egypt
became subject to Assyrian rule. SM-gon's
son Sennacherib (705-681 BC) made his
capital, Nineveh, into one of the most
magnificent cities of its time. It is to
Ashurbanipal (c669-630 BC) that we owe
much of our knowledge of the literature of
ancient Mesopotamia; some 25,(XK) tablets
from his library are now in the British

M u s e u m ,
lapsed after his death, in the face of an al¬
liance of Chaldea with the Scythians and
M e d e s .
Neo-Babylonian &nplre. Under the
Chaldean King Nabopolassar (626-605
BC) Babylonia recovered its indepen¬
dence. The new empire was consolidated
by his son Nebuchadnezzar II (605-562
BC), who continued his father’s war with
Egypt and put down revolts in Tyre and
Jud ,̂ destroying Jerusalem in 586 BC.
He also built the famous Hanging Gardens
of Babylon. The internal power struggle
following his death was settled by the ac-
ces.sion of the usurper Nabonidus to the
throne in 555 BC. Nabonidus ' son Bel¬

shazzar held power in Babylon when
CYRUS THE GREAT, king of the Medes and
Persians, captured the city in 539 BC.
Babylonia then became aprovince of the
Persian Empire.
BABYLONIAN CAPTIVITY, exi le of
the Jews to Babylon after the conquest of
Jerusalem by Nebuchadnezzar II in 597
B C a n d 5 8 6 B C . I n 5 3 8 B C c y r u s t h e
GREAT, who had taken Babylon, allowed
them to return to Judea. The term is also

used in European history for the period
f rom 1309 to 1377 when, under French
domination, the popes resided at Avignon
in SFrance. Pope Gregory XI returned to
Rome i n 1377 , bu t a f t e r h i s dea th t he
papacy was split by the great schism.
BABY’SBREATH, garden plant (Gyp-
sophila paniculata), toown for branched
clusters of tiny white or pink flowers.
Most are perennials. Ranging from 2to 3fr
in height, baby's breath is fr̂ uently used
in floral bouquets.
BACCHUS, Roman god of wine and fer¬
tility, counterpart of the Greek Dionysus.
The bacchanalia held in his honor became

increasingly licentious, and the Senate
banned them in 186 BC.

BACH, name of afamily of musicians
originating in Thuringia, Germany. Jo*
hannn Sebastian Bach (1685-1750) was
one of the greatest composers of all time.
His music is aculmination and enrichment
of the polyphonic tradition of baroque
music, but sdso reflects the harmonic in¬
n o v a t i o n s

polyphony. Bach held posts at the courts
o f t h e D u k e o f W e i m a r a n d P r i n c e

Leopold of Kothen, and was musical
director of St. Thomas' School, Leipzig.

Bach first excelled as an organist, and
his works include many organ composi¬
tions. Other keyboard works include The
Well-Tempered Clavier and the Goldberg

w h i c h were supplanting
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DON some 40 years later.
BACON, Francis (1909-1992), British
painter. Aself-taught artist, he developed
aunique style which expresses the isola¬
t ion and honor o f the human cond i t ion ,
concentrating on distorted figures which
manage to convey both panic and menace.
BACON, Nathaniel (1647-76), leader of
apopular uprising in Virginia (1676)
cal led Bacon’s Rebel l ion. Governor Wi l¬
liam Berkeley was driven from Jamestown
by the rebels, who objected to his failure
to defend European settlements from Na¬
t i v e A m e r i c a n s . B a c o n ’ s d e a t h f r o m
malaria ended the revolt.
BACON, Roger (cl214-1292?), English
scholar renowned in his own day for his
great knowledge of scierrce and remem¬
bered today for allegedly prophesying
many of the inventions of later centuries:
aircraft; telescopes, steam endues; micro¬
scopes. In fact he was awealthy lecturer
in the schools of Oxford and Paris with a

passion for alchemical and other experi-
menis, whose later life was overshadowed
by disputes with the Franciscan Order, of
which he had become amember in I2S7.
BACON’S REBELLION, a r i s ing in
colonial America led by planter Nathaniel
Bacon (1647-1676) against the governor
of Va., Sir William Berkeley. When
Berkeley failed to defend the frontier
against Indians, Bacon claimed the ri^t
of f ront iersmen to form their own mi l i t ia
and led unauthorized forces against the In¬
dians in 1676. Proclaimed traitor, he mar¬
ched on Jamestown and briefly controlled
the colony, instituting legal reforms. The
subsequent civil war against forces raised
by Berkeley ended shortly after Bacon’s
d^th.
BACTERIA, unicellular microorganisms
between 0.3 and 2pm in diameter. They
differ from plant and animal cells in that
their nucleus is not adistinct organeUe
surrounded by amembrane; they are
usually placed in aseparate kingdom, the
P r o t i s u .

The majority of bacteria are sap¬
rophytic; they exist independently of
living hosts and are involved in processes
of decomposition of dead animal and plant
material. As such they are essential to the
natural economy of living things. Some
bacteria are parasitic, and their survival
depends on their presence in or on other
living ceils. They may be commensals,
which coexist harmlessly with host cells,
or pathogens, which dama^ the host or¬
ganism by producing toxins that may
cause tissue damage (see bacteriai. dis-

Variations. Among his instrumental
masterpieces are the works for solo violin
and cello and the six Brandenburg Con¬
c e r t o s . T h e b u l k o f B a c h ’ s w o r k i s

religious in in.spiration, as seen particular¬
ly in his choral works. In addition to more
t h a n 2 0 0 c a n t a t a s , t h e s e i n c l u d e t h e
famous St. Matthew Passion. St. John
Passion, BMinor Mass and Christmas
Ora to r i o .

O f Bach ' s 20 ch i l d ren , some became
composers in their own right. Wilhelm
F r i e d e m a n n B a c h ( 1 7 1 0 - 1 7 8 4 ) w a s o r ¬
ganist at Dresden and Halle, and left some
undistinguished compositions. Carl Phil¬
ipp Emanuel Bach (1714-1788) was an
outstanding composer and keyboard
musician whose development of sym¬
phonic. concerto and sonata forms in¬
fluenced Haydn. Mozart and Beethoven.
His Essay on the True Art of Playing Key¬
board Ins t ruments rema ins an essen t ia l

manual of 18th-century techniques. He
was court musician to Frederick the Great

and musical director at Hamburg. Johann
Christoph Friedridi Bach (1732-1794)

c h a m b e r m u s i c i a n a n d K o n -w a s

zertmeisler to Count Wilhelm of Buck-
eburg and aprolific composer. Johann
C h r i s t a o n B a c h ( 1 7 3 5 - 1 7 8 2 ) w r o t e
numerous graceful orchestral and chamber
works and several operas. He was par¬
ticularly successful in England, where he
spent the last 20 years of his life.
BACHE, Benjatnin Frankl in (1769-
1798). US journalist, publisher of the
Phi ladelphia Aurora, aJefTersonian
newspaper that violently attacked the
F e d e r a l i s t a d m i n i s t r a t i o n o f P r e s i d e n t
John Adams, He was arrested under the
Sedibon Act but pardoned.
B A C H E L O R ’ S B U T TO N , c o m m o n
name for several annual plants bearing
smal l , but ton-shaped flowers. The
cornflower is the best known.

BACON, Francis (1561-1626), English
philosopher and statesman who rose to be¬
come lord chancellor (1618-21) to James
Ibut is chiefly remembered for the
stimulus he gave to scientific research in
England. Although his name is indelibly
associated wi th the method of induct ion
and the rejection of apriori reasoning in
science, the painstaking collection of mis¬
cellaneous facts without any recourse to
prior theory which he advocated in the
Novum Organum (1620) has never been
adopted as apracliĉ  method of research.
The application of the Baconian method
was. however, an important object in the
foundat ion of the royai . soemrY of low-
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Tococcus leads to boi ls, carbuncles, im¬
petigo, cel lul i t is, scarlet fever and
erysipelas. Abscess represents the lo¬
calization of bacteria, while septicemia is
infection circulating in the blc»d. Some¬
times aspecific bacteria causes aspecific
disease (e.g., ArmuiAX. diphtheria,
TYPHOID revBR), but aoy bacteria in some
organs cause asimUar disease: in lungs,
pneumonia occurs; in urinary tract, cystitis
or pyelonephritis, and in the brain cover¬
ings, meningitis. Many venereal diseases
are due to bacteria. In some diseases (e.g.,
TUBERCULOSIS. LEPROSY. RHEUMATIC FEVER)
m a n y m a n i f e s t a t i o n s a r e d u e t o
hypersensitivity (see iMMUNtTY) to the bac¬
teria. While antibiotics have greatly
reduced death and ill-health from bacteria
and vaccination against specific diseases
(e.g., WHOOPING cough) has limited the
number of cases, bacteria remain an im¬
portant factor in disease.
B A C T E R I O L O G I C A L W A R F A R E .
See CHEMICAL AND BIOLOGICAL WARFARE.
BACTERIOLOGY, the sc ience that
deals wi th bacter ia , the i r character is t ics
and their activities as related to medicine,
industry and agriculture. Bacteria were
d iscovered in 1676 by Anton van
Leeuwenhoek- Modem techniques of
study originate from about 1870 with the
use of stains and the discovery of culture
methods using plates of nutrient agar
media. Much pioneering work was done
by Louis pasteur and Robert koch. (See
a l s o b a c t e r i a l d i s e a s e s ; s p o n t a n e o u s
generation.)
BACTERIOPHAGE or phage, avirus
which attacks bacteria. They have athin
protein coat surrounding acentral core of
DNA (or occasionally fo'lA), and asmall
protein tail. The phage attaches itself to
the bacterium and injects the nucleic acid
into the ceil. This genetic material (sec
genetics) alters the metabolism of the bac¬
terium, and several hundred phages
develop inside it; eventually the cell bursts
releasing the new, mature phages. Study
of phages has reveded much about protein
synthesis and nucleic adds.
BACTRIA, ancient Greek kingdom in
central Asia. Once aprovince of the Per¬
sian Empire, i t was conquered by
Alexander the Great in 328 BC and ruled
and fought over by Greek generals until
about 130 BC, when it succumbed to
tribal invaders.
BADEN-POWELL, Robert, 1st Baron
Badeo-Powell of Gilwell (1857-1941),
British army officer, founder in 1907 of
the Boy Scouts and in 1910, with his sister

EASES). This distinction is not absolute:
Escherichia coli isMI acommensal in the
human intestine, but may cause infection
in the urinary tract.

Bacteria are like plant cells in that they
are surrounded by arigid cell wall. Most
species are incapable of movement, but
certain types can swim using hairlike
flagella. Bacteria vary in their food re¬
quirements: autotrophs can obtain energy
by oxidizing substances which they have
built up from simple inorganic matter;
heterotrophs need organic substances for
nutrition. Aerobic bacteria need oxygen to
survive, whereas anaerobic species do not.
Includal in the latter group arc the
putrefactive bacteria, which aid decom¬
position. Bacteria generally reproduce
asexually by binary fission, but some
species repr̂ uce sexually. Some can sur¬
vive adverse conditions by forming highly
resistant spores.

Bacteria are important to man in many
ways. Commensal bacteria in the human
intestine aid digestion of food; industrially
they are used in the manufacture of, for
example, acetone, citric acid and butyl al¬
cohol and in many dairy products. Some
bacteria, especially the actinomycetes,
produce antibiotics, used in destroying
pathogenic bacteria.
Classiflcation. There is no standard way
of classifying bacteria. The higher bacteria
are filamentous and the cells may be inter¬
dependent; they include the family
actinomycetes. The lower bacteria are sub¬
divided according to shape: cocci (round),
bacilli (cylindrical), vibrios (curved), and
spirilla (spiral). Cocci live singly, in pairs
(diplococci), in clusters (staphylococci) or
in chains (streptococci) as agroup they are
of great medical importance. Spirochetes
form aseparate group from the above: al¬
though spiral, they are able to move. Bac¬
teria are also classified medically in terms
of their response to Gram's stain: those
absorbing it are termed Gram-positive,
those not. Gram-negative. (See also bacte¬
riology; MICROBIOLOGY.)
BACTERIAL D ISEASES,
caused by bacteria or their products. Many
b a c t e r i a h a v e n o e f f e c t a n d s o m e a r e
beneficial, while only asmall number lead
to disease. This may be aresult of bac¬
terial growth, the inflammation in
response to it or of toxins (e.g., tetanus,
botulism and cholera). Bacteria may be
contracted from the environment, other
animals or humans or from other parts of a
single individual. Infection of skin and
soft tissues with staphylococcus or stoep-

diseases
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tonian-bom German embryologisr who
discovered the mammalian egg (see
reproduction) and the notochord of the
vertebrate embryo. He is considered to
have been one of the founders of compara-
tiveembryoiogy.
BAEZ, Joan (1941- ). US folksinger
who came to prominence in the early
1960s with her versions of tradition^
American and English folk songs. She in¬
troduced Bob Dylan to awide audience
and has remained active as apacifist and
antiwar campaigner.
BAFFIN, William (cl584-1622). English
navigator and Arctic explorer. As pilot on
avessel seeking the Northwest Passage,
he discovered Baffin Bay (1616) and
reached 77‘45’N, setting arecord that
stood for more than 200 years.
BAFFIN ISLAND, world’s fifth largest
island, between Greenland and Canada,
part of Canada's Northwe,si Territories. It

rugged, glaciated tract of some
183,810sq mi with an impressive 7,000ft
high mountain range along its Ecoast.
The largely Eskimo population lives by
fishing, fur-trading and whaling. There is
also some coal mining.
BAGHDAD, capital of Iraq, situated on
the Tigris R, some 330mi inland from the
Persian Gulf. It is Ir̂ ’s main communica¬
tions, trading and industrial center, and
manufactures petroleum products and tex¬
tiles. Founded in AD 762, it was acenter .
of Muslim culture until 1258 when it was
sacked and largely destroyed by the Mon¬
gols. Baghdad was ruled by Turkey from
1638, capmred by Britain in WWl and
finally made capital of the new nation of
Iraq in 1921. The city was heavily
bombed by the Allied Forces in 1991
during the Persian Gulf War. Pop (city)
1,235,500; (metro) 4.850,000.
BAGPIPE wind instrument in which air
is blown into aleather bag and forced out
through musical pipes. The melody is
played on one or two pipes (the chanters)
while one or more drone pipes .sound bass
tones. Dre bagpipe originated in Asia, but
is best known as Scodand’s national in¬
s t r u m e n t .

BAHA’I FAITH, religion founded by the
P e r s i a n M i r z a H u s a i n A l i . k n o w n a s

Baha'u’llah ("glory of god"), in the
second half of the 19th century. It
developed from the teaching of the
prophet Bab (1820-1850) who preached
in Persia until Islamic leaders had him ex¬
ecuted. Mirza Husain Ali (1817-1892)
succeeded him and founded Baha’i,
proclaiming himself amanifestation of

Agnes Baden-Powell, of the Girl Guides.
BADGERS, medium-sized omnivorous
burrowing mammals of the weasel family
Mustelidae. There are six genera (seven
including the ratel) distributed throu^out
Eurasia, North America and parts of In¬
donesia. They have potent anal scent
glands especially effective in the Oriental
stink badgers Mydaus and Suillotaxus.
TTiree genera, Meles, Taxidea (which in¬
cludes the American badger. T. Taxus)
and Meiogale. have distinctive black and
white facial masks. Badgers are almost al¬
ways nocturnal.
BADLANDS, region in southwestern
South Dakota, about 2,000sq mi in area,
characterized by an almost total lack of
vegetation and, therefore, unsuitable for
any permanent human habitation. Hie area
is heavily eroded by wind and water.
BADLANDS NATIONAL PARK, some
243,302 acres of badlands in SW S.D. It
comprises barren ravines and ridges of
multicolored shale; its sandstone layers
are famous for fossils. Created as anation¬
a l m o n u m e n t i n 1 9 2 9 , t h e a r e a w a s
renamed anational parkin 1978.
BADMINTON, game of Indian origin
somewhat resembling termis, played by 2
or 4persons using lightweight rackets and
ashuttlecock or bird (a feathered bail
made of cork or rubber). The court
measures 44 by 17fi for single play, and
44 by 22ft for doubles. A5fl high net
dividW the court at the center. Each player
"serves" by hitting the shuttlecock over
the net to his opponent, who must return it
before it hits the ground. Tlte side which
first scores 15 fwints (or 11 for women’s
singles) is the winner.
BAECK, Leo (1873-1956). German
rabbi, aleader of Reform Judaism. He
braved Nazi persecution rather than
emigrate and wa."! one of the few to sur¬
vive the Theresienstadt concentration
camp. His major work, Essence of
Judaism (1905), stresses the ethical im¬
portance of Judaism.
BAEDEKER, Karl (1801-1859). Ger¬
man publisher who developed the tourist
guidebooks which bear his name.
"Baedekers" now cover most European
and many non-European countries.
BAEKELAND, Leo Hendr ik (1863-
1944), Belgian-bom chemist who. after
emigrating to the US in 1889, devi^d
Velox photographic printing paper (selling
the process to Eastman in 1899) and went
on to discover Bakelite, the first modem
synthetic plastic.
BAER, Karl Ernst von (1792-1876), Es-

i s a
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God. The Baha'i faith is based on belief in

human brotherhood and promotes peace
and racial justice. It has aworld-wide fol¬
lowing
BAHAMAS, anation of some 700 sub¬
tropical islands and more than 2,000 is¬
lands or cays extending about 760mi from
t h e S E c o a s t o f F l a . t o t h e N c o a s t o f

Haiti. The most important island is New
Providence, where the capital, Nassau, is
situated. Among the largest Islands in the
c h a i n a r e A n d r o s , G r e a t A b a c o , G r a n d
Bahama and Inagua.
About 8S9b of the population is black.
Most people live in Nassau or elsewhere
on New Providence. The economy is
based on tourism and fishing and on the
export of wood products, cement, salt and
crayfish.

tion centers are Manama and Muhairaq. A
trading center in ancient dmes, Bahrain
has been ruled as an emirate since 1783.
Bahrain was aBritish protectorate 1361-
1971, when it regained full independence.
Acauseway li^ng Bahrain Island to
Saudi Arabia was opened in 1987, en¬
hancing Bahrain's role as acommercial
and service center for the entire Persian
Gulf region. In 1990 Bahrain joined the
US-led coalition that expelled Iraq from
Kuwait in the Gulf War.

Ol^ ia l name: S ta te o f Bahra in
Capital: Manama
Area: 267.sq mi
Population: 495,000
Growth ra te ; 1 .2%
Languages: Arabic, English
Rdigion: Muslim
Monetary unit: IBahrain dinar
= 1 0 0 0 fi l s

O f fi c i a l n a m e : C o m m o n w e a l t h o f t h e
Bahamas .

Capital: Nassau
Area: 5,382sq mi
Population: 252,110
Growth ra te : 1 .4%

Language: English
Religions; Protestant, Roman Catholic
Monetary unit: 1Bahamian dollar =100
c e n t s

BAIL, amoney or fwoperiy security
deposited to obtain aprisoner’s freedom
of movement, pledging that be will appear
before the court when called.
BAILEY, Gamaliel (1807-1859), US
a b o l i t i o n i s t e d i t o r . H e e d i t e d t h e
Philanthropisi in Cincinnati and then the
National Era in Washington, in which he
first published Harriet Beecher Stowe’s
Uncle Tom's Cabin.
BAILEY, James Anthony (1847-1906).
U S c i r c u s o w n e r . I n 1 8 8 1 h i s c i r c u s
merged with that of Phineas T. Bamum, to
form the famoas Bamum &Bailey Circus.
Bailey owned it after Bamum died.
BAILEY, Liberty Hyde (1858-1954),
botanist whose systematic study of cul¬
tivated plants tranformed US horticulture
from acraft to an applied science and had
adirect influence on the development of
genetics, plant pathology, and agriculture.
His prolific literary output (700 scientific
papers and 66 books) included several
laadmark encyclopedic works.
BAILEY, Pearl (1918-1990), US jazz
singer and actress. She sang with Count

Columbus probably made his first New
World landfall on Watling Island (San
Salvador). English settlement began in the
1640s, and Br i t ish ru le was a lmost un¬
broken until internal self-government in
1964. Full independence came in 1973. In
recent years, the nation’s involvement in
the drug trade has strained its relations
with the US.
BAHRAIN, independent Arab emirate, an
archipelago, consisting of Bahrain Island
and anumber o f sma l le r i s lands , in the
Pers ian Gul f between the Saudi Arabian
coast and the Qatar peninsula. The country
has adesert climate, and agriculture is
limited. The economy is based on oil drill¬
ing and refining, pearl fishing being now
relatively unimportant. The main popula-
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law in Washington, D.C.. and was repor¬
tedly considering running for president in
1988. But in Feb. 1987 he accepted the
position of chief of staff in the Reagan
White House, replacing Donald Regan in
the midst of the Iran-contra controversy.
He resigned in 1988.
BAKER, James Addison (1930- ). US
public official. He was White House chief
of staff during President Ronald Reagan’s
first administration and US secretary of
the treasury during the second. He
resigned in 1988 to manage the successful
presidential campaign of his friend George
Bush, who imm îately announced that he
would name Baker secretary of state in the
new administration. Baker was four years
secretary of state, but resigned in August
1992 to become chief of staff in the Bush
White House and to manage the Bush
campaign for reelection.
BAKER, Josephine (1906-1975), US-
bom, naturaliz^-French singer and dan¬
cer of international fame. Film and stage
artist, philanthropist and social campaig¬
ner. Miss Baker, ablack woman, won a
special place in the hearts of the French
people.
BAKER, Newton Diehl (1871-1937). US
secretary of war (1916-21) in the cabinet
of President Woodrow Wilson. Apacifist,
he nevertheless won praise for his conduct
of the War Department during WWl.
BAKER, Ray Stannard (1870-1946).
US journalist and author, awarded aPulit¬
zer prize for his Woodrow Wilson—Life
and Letters (1927-39). At the request of
President Wilson, Baker led the American
Press Bureau at the Paris Peace Confe¬
rence (1919). He also wrote homely
philosophical essays under the Pseudonym
David Grayson.
BAKKE CASE, asuit brought by Allan
Bakke in 1974 against the University of
California claiming that as aresult of the
institution's affirmative-action program he
had been wron l̂ly denied admission to
medical school solely because he was
white. On June 28. 1978, the US Supreme
Court ruled five to four in Bakkc’s favor,
concluding that the use of strict racial
quotas in determining university admis*
siODS is unconstitutioQ^.
BALAKLAVA, sea|»tt v i l lage in the
Crimean region, and site of aCRiMEA.“r war
battle (Oct. 25, 1854) commemorated by
Tennyson’s The Charge of the Light
Brigade (1854).
BALALAIKA, plucked, usually three¬
stringed instrument of ancient Slavic
'origin used in Russian and EEuropean

Bas ie and Coot ie Wi l l i ams and aaed in
stage and motion-picture musicals, includ¬
ing Porgy and Bess and Hello Dolly.
BAILEY BRIDGE, astrong temporary
or semi-permanent bridge constructed by a
method suggested in 1941 by Sir Donald
Bailey. It consists of aseries of mass-
produced lightweight girders that can be
easily bolted together to produce the le-
quir̂  length or to reinforce one another.
Its immense flexibility and ease of con¬
struction made it immediately successful,
particularly for military use.
BADLLY, Jean Sylvain (1736-1793),
French astronomer and revolutionary
politician. Aprominent scientist, he was
elected (1789) to the Estates-General and
became president of the National Assemb¬
ly, simultaneously serving as mayor of
Paris (1789-91); Opposed to radical ele¬
ments in Paris, he was held responsible for
the July 1791 massacre when the National
Guard fired into aParisian crowd. For this
he was later guillotined.
BAILYN, Bernard (1922- ). US his¬
torian, at Harvard Ufrom 1953. He
received Pulitzer Prizes for his Ideologi¬
cal Origins of the American Revolution
(1967) and Voyagers to the West (1986).
BAILY’S BEADS, named for Francis
Baily (1774-1844), the apparent frag¬
mentation of the thin crescent of the sun
Just before totality in asolar eclipse,
caused by sunlight shining through moun¬
tains at the edge of the lunar disk.
B.AJA CALIFORNIA (Lower Califor¬
nia), peninsula in NW Mexico Wof the
Gulf of California. Adry mountainous
area, it extends for 760mi and is 25-150mi
wide. To the Nthe state of Baja California
forms the boundary with the US, while in
the Sis the territory of Baja California
Sur. The main border cities, Mexicali and
Tijuana, benefit from nearby US markets,
but the region is generally undeveloped
with agriculture limited by poor water
supply. The peninsula is of great ar¬
chaeological interest, settlement there
probably dating back to around 2,000 BC.
The Spanish landed here in 1533.
BAKER, George Pierce (1866-1935), in¬
fluential US teacher of dramatic composi¬
tion. He was professor at Harvard (1905-
24), and at Yale (1935-33), where he
founded the experimental Yale drama
school. His students included Eugene O'¬
N e i l l .
BAKER, Howard Henry, Jr. (1925- ).
US Republican politician, senator from
Tennessee 1967-85, majority leadw
1981-85. He left the Senate to practice
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folk music. It has atriangular body and
long Netted neck. Its six sizes may be
combined in rasemble playing.
BALANCE, insmimeni for wei^iing or
measuring mass, usually abar widi two
matched pans suspended from each end,
which pivots on acentral point as weights
are placed in the pans. Modem balances
weigh by means of electronic devices.
B A L A N C E O F PAY M E N T S , a t e r m
used to describe acountry’s economic
position with respect to the rest of the
worid. Anegative balance of payments
shows chat the cmmtry has paid more for
the goods and services it has bought than
it has received for the goods and services
it has sold. Apositive balance shows that
it has paid less than it has received.
BALANCE OF POWER, term to de¬
scribe the process by which one nation, or
group of nations, attempts to match the
powCT of another nation, or group of na¬
t ions .
BALANCHINE, George (real name;
Georgy Melitonovich Balanchivadze;
19041961983). Russian-bom choreog¬
rapher. founder of an American ballet
style. He worked for Diaghilev in France
and in 1948, with Lincoln Kirstein, estab¬
lished the New Y«k City Ballet, for
which he created many tuilliant ballets.
BALBOA, Vasco NiUnez de (cl47S-
1S19), Spanish conquistador who dis¬cover Ae Pacific Ocean. In 1510 he
cofounded and became leader of the first
lasting European settlement on Ae Ameri¬
c a n m a i n l a n d , A n t i g u a i n D a r i e n
(Panama). Encouraged by Indian tales of a
wealAy kingdom on "the oAer sea," m
1513 Balboa led an expedition across Ae
isthmus, saw the Pacific, and claimed it
and all its coasts for Sp^. Pedrarias
D i v i l a s u c c e e d e d B a l b o a m D a r i e n a n d

jealously had him executed cm afalse
charge of treason.
BALCH, Emily Greene (1867-1961),

economis t
humanitarian, joint winner of the 1946
Nobel Peace Prize. Secr«ary of the
Women’s Imemational League for Peace
and Freedom 1919-22 and 1934—35. Ae
wasitshonorary president from 1936.
BALCmN, Bemt (1899-1973), Nor-
wegian-American aviator, chief ploi on
Richard E. Byrd’s 1928-30 Antarctic ex¬
pedition. WiA Byrd, be made (1929) Ae
first flight over the SouA Pole.
BALD CYPRESS, common name for Ae
family Taxodiaceae of evergreens wiA
wood cones and need le l i ke o r sca ie i i ke
leaves. The common bald cypress

(Taxodium disiickum), Ae state tree of
Louisiana, is prized ̂ its wood, and is
found from Texas to New Jersey.
B A L D E A G L E , H a l i a e t u s l e u c o -
cephalus, only NorA American native
eagle, Ae national bird of the US since
1782. About 3ft long wiA awingspan
around 7fr, it is black, wiA while feathers
on neck, tail and head giving it abald tq>-
pearance. It preys on flsh and is protected
mail slates. Farnily: Accipitridae.
BALDNESS, or alopecia, loss of hair
usually from Ae scalp, due to Asease of
hair follicles. Male-paaem baldness is an
inherited tendency, often starting in Ae
twenties. Alopecia areata is aAsease of
unknown cause producing patchy bald¬
ness, (hou^ it may be toud. Prolonged
fever, lupus eryAematosus and ringworm
may lead to tempoi^ baldness, as may
certAn drugs and poisons.
BALDWIN, Abraham (1754-1807) ,
American political leader. Bmn mCon¬
necticut, he represented Georgia in the
Continental Congress (1785-88), Ae
Federal Constitutional Convention (1787),
the US House of Representatives (178̂
99), and the US Senate (1799-1807). In
Ae Constitutional Convention, be served
on the committee that resolved the cruciA

issue of how (he states woAd be repre¬
sented in the national legislature.
BALDWIN, James (1924-1987), black
US novelist, essayist and playwrî t, deA-
ing wiA raciA thmes. Go Tell hOn The
Mountain (1953) reflects his Harlem
adolescence; Another Country (1962)
deAs wiA sexuA and raciA identity. His
nonfict ion inc ludes The Fi re Next Time
(1963), on raciA oppression.
BALDWIN, Matthias Wil l iam (1795-
1866), US industrialist, an early builder of
s t e a m l o c o m o t i v e s a t t h e B A d w i n
Locomotive Woits in Philadel]Aja.
BALDWIN, Robert (1804-1858), Can¬
ad ian s ta tesman , l eader, w iA LoAs La -
FontAne. of the first responAble CanaAan
administrat ion; Ae "Great Ministry"
(1848-51). He later worked for improved
relations between English and French
Canadians.
BALDWIN, Roger Nash (1884-1981),
US lawyer, founder and Arector (1920-
50) of Ae AMERICAN CIVIL UBERTIBS UNION
(ACXU).

B A L D W I N , S t a n l e y ( 1 8 6 7 - 1 9 4 7 ) ,
British Conservative statesman, prime
mimsier 1923-24, 1924-29, 1935-37. He
mAntAned stable government , but
provoked labm hosAity (before and after
the GenerA Strike of 1926) and fAled to

a n dU S sociologist.
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War (1912-13) Serbia, Bulgaria, Greece
and Montenegro conquered all Turkey’s
European possessions except Constan¬
tinople. But Bulgaria, Serbia and Greece
disputed control in Macedonia. In the
Second Balkan War (1913) Bulgaria at¬
tacked Serbia, but was itself attacked by
Romania, Greece and Turkey. In the ensu¬
ing Treaty of Bucharest (Aug. 1913) Bul¬
garia lost territory to each of her enemies.
BALL, Lucille Desiree (1911-1989). US
fi l m a n d t e l e v i s i o n c o m e d i e n n e a n d
producer, best known for her television
role as "Lucy" (from 1951).
BALLAD, simple verse narrative, often
meant to be sung, originally anonymous
and orally transmitted. Many ballads com¬
prise rhymed four-line stanzas each fol¬
lowed by arefrain. Traditionally, ballads
celebrated folk heroes or related popular
ronmees, and were develop^ by
European minstrels of the Middle Ages.
Romantic writers, such as Sir Wdter
Scott, Wordsworth and Coleridge adapted
the form. In popular music today, the term
is used loosely as asynonym for any kind
of sentimental song, but the US has
produced many ballads of the traditional
type, ranging from the anonymous
Frankie and Johnny to the work of Bob
Dylan and Joan Baez.
BALLET, form of theatrical dance that
tells astory or expresses atheme, mood or
idea. It originated in Renaissance Italian
c o u r t e n t e r t a i n m e n u i n t r o d u c e d i n t o
france in 1581 by Catherine de M6dicis.
Louis XIV in 1^1 established the first
ballet school, whose ballet master, Pierre
Beauchamp, originated the five basic foot
positions of ballet.

Early 18th-century ballet was part of
opera and dancers were hampered by
heavy costumes; but by the mid-18th cen¬
tury pantomime ballet, in which all mean¬
ing was conveyed by movement, had
evolved. The French choreographer Jean-
Georges Noverre made ballet an inde¬
pendent art uniting plot, music, decor attd
movement. The 19th-century emphasized
harness and grace; dancing sur les pain-
tes (on the tips of the toes) and the short
tutu appeared. Russia became the world
center with the appointment of Marius
Petipa to the Imperial Ballet in 1862. He
inspired the originals of 5wa« Lake, The
Nutcracker and The Sleeping Beauty.
Early in the 1900s, in Paris, the Russian
Ballet of Sergei Diaghilev, with Nijinsky.
Pavlova, Massine and Fokine, revitalized
dance drama. In 1933 Ninet te de Valms
formed England’s first permanent corn-

curb unemployment or to rearm against
Nazi Germany. He handled the crisis of
Edward VIII’s abdication. He became Earl
Baldwin of Bewdley on his retirement.
BALEARIC ISLANDS,
Mediterranean islands off ESpain, under
Spanish rule since 1349. The largest arc
Majorca. Minorca and Ibiza. Products in¬
clude grapes, olives and citrus fruit.
Tourism i.s important.
BALFOUR, Arthur James Balfour, 1st
Eari of (1848-1930), English statesman
best known for the balpour declara-hon.
He was an influential Conservative mem¬

ber of parliament 187496191!; prime min¬
ister 1902-05; and foreign secretary
1 9 1 6 - 1 9 .
BALFOUR DECLARATION, statement
of British policy issued in 1917 by
Foreign Secretary Arthur baltour. It
guaranteed aJewish national home in
Palestine without prejudice to the ri^is of
non-Jews there, but did not mention a
separate Jewish state. In 1922 the League
of Nations approved aBritish mandate in
Palest ine based on the Balfour Declara¬
tion. (See also palestime; whtmann,.)
BALI, volcanic island (2,17 Isq mi) of the
Lesser Sunda group, Indonesia, Eof Java.
Freed from Japanese occupation after
WWIl, it became an Indonesian province
in 1950. Rice is the main crop. The largely
Hindu Balinese are famous for dancing,
gamelan music and decorative arts.
B A L K A N P E N I N S U L A ,
land area in southeastern Europe, south of
the Danube and Sava r ivers, surrounded

by the Adriatic. Ionian, Mediterranean.
Aegean, and Back seas. It comprises Bul¬
garia, Albania, Greece, European Turkey
and most states of former Yugoslavia. The
region is mountainous and limited in
natural resources. Its Slavs, Turks and
Greeks live mainly in small communities,
raising sheep, goats, vines and cereals.
Little indust̂  exists outside big cities like
Belgrade, Athens and Istanbul.

The area was influenced by Greece;
ruled by Rome (cl48 BC-mid-5th century
AD); then partly conffolled by the Byzan¬
tine Empire. Invading Slavs and others
founded ancient Bulgaria and Serbia, and
crusaders seized the Searly in the 13th
century. But by 1500 the Ottoman Turks
held almost all the Balkans. New nations
emerged through 19th-century nationalist
movements, which also spaced off the
Balkan Wars and WWl.
BALKAN WARS, two wars in which the
Ottoman Empire lost almost ail its
European territory. In the First Balkan

o fg r o u p

m o u m a m o u s
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pany. now (he Royal Bailee, noted for
Ashton’s choreography. Balanchine estab¬
lished American ballet in the 1930s, his
New York City Ballet fusing classical
tradition with modem dance as developed
by Isadora E)imcan, Ruth St. E>enis, Mar¬
tha Graham and Jerome Robbins. (See
also CHOREOGRAPHY. DAJCE)
B A L L I S T I C M I S S I L E . S e e M i s s a l .
BALLISTIC^ the science concerned
with the behavior of projectiles, tradition¬
ally divided into three parts. Interior bal¬
listics is concerned with the progress of
the projectile before it is released from the
launching device. In die case of agun
this involves determining the propellant
c h a r g e , b a r r e l d e s i g n a n d fi r i n g
mechanism needed to give the desired
muzzle velocity and stabilizing spin to the
projectile. External ballistics is con¬
cerned with the free flight of the projec¬
tile. At the beginning of the 17th century
Galileo determined that the trajectory
(flight path) of aprojectile should be
parabolic, as indeed it would be if the ef¬
fects of air resistance, the rotation and cur¬
vature of the earth, the variation of air
density and gravity with hei^t. and the
rotational inertia of the projectile could be
ignored. Hie shockwaves accompanying
projectiles moving faster than the spê  of
sound are also the concern of this branch.

Terminal or penetration ballistics deals
with the behavior of projectiles on impact¬
ing at the end of their trajectory. The
velocity-to-mass ratio of the impact par¬
ticle is an important factor and results are
of equal interest to the designers of am¬
munition and of armo^late. Arelatively
recent development in the science is
forensic ballistics, which now plays an
important role in the investigation of gun
cr imes .
BALLOON, anonpowered, nonr ig id
lighter-chan-air craft comprising abulbous
envelope containing the lifting medium
and apayload-carrying basket or "gon¬
dola” suspended below. Balloons may be
captive (secured to the ground by acable,
as in the barrage balloons us^ during
WWIl to protect key install^ions and
cities from low-level air bombing) or free-
flying (blown along and steered at the
mercy of the wind). Lift may be provided
either by gas (usually hydrogen or nonin¬
flammable helium) or by heating the air in
the envelope. Aballoon rises or descends
through the air until it reaches alevel at
which it is in equilibrium in accOTdance
with ARCHIMEDES' principle, in this situa¬
tion the total weight of the balloon and

payload is ^ual to that of the volume of
air which it is displacing.

If the pilot of agas balloon wishes to
ascend, he throws ballast (usually sand)
over Che side, thus reducing the overall
density of the craft; to descend he releases
some of the lifting gas through asmall
valve in the envelope. Hie altitude of a
hot-air balloon is controlled using the
propane burner which heats the air, in¬
creased heat causes the crari to rise, turn¬
ing off the burner gives aperiod of level
flight followed by aslow descent as the
trapped air cools. The Montgolfier
bromers’ hot-air bal loon became the first
manned aircraft in 1783. and in the same
year the first gas balloon was flown by
Jacques Charles. In 1785 Jean Blanchard
piloted aballoon across the English Chan¬
nel. In due time the powered balloon, or
airship, was develops, though free bal¬
loons have remained popular for sporting,
military and scientific purposes. The
upper atmosphere is explored using
unmanned gas balloons, and radiosonde
balloons are in regular meteorological use.
In 1931 Auguste Piccard pioneered higb-
altimde manned flights. Many modem
sporting balloons are built on the hot-air
principle. In 1978 three Americans, Ben
Abruzzo, Maxie Anderson and Larry
Newman, were the first to cross the Atlan¬
tic in aballoon.
B A L L O T. S e e v o t i n c .
BALLOU, Hosea (1771-1852), US cler¬
gyman. aleading exponent of Univer-
salism. Ballou sep^ted Univeisalist
doctr ine from Calvinist influence and in¬
troduced aspects of Unitaiianism. He was
pastor of the Second Universalist Church
in Boston 18179652, and founder-edi tOT
oiThe UniversalistMagcKine 1819-28.
BALLPOINT PEN, pen designed to min¬
imize ink leakage. At one end of anarrow,
cylindrical ink reservoir afreely-rotating
metal ball is held in asocket. The viscous
ink is drawn through internal ducts in the
socket by c^illary action. Ballpoint pens
came into general use in the late 1940s.
BALMh any of sevaal fragrant herbs of
the mint family, particularly Melissa
officinalis, and cultivated in temperate
climates for its fragrant leaves, which are
used as ascent in perfumery, and as a
flavoring in foods, such as salads, soups,
sauces, and in wine and fruit drinks.
B A L M O R A L
dence of the British monarch, near
Braemar. in Grampian, Scotland. It was
built 1853-56 by Prince Albert who be¬
queathed it to Queen Victoria.

CASTLE, private resi-
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before the chaner was signed. The charter
rights passed to George’s son Celtlius
Calvert (1605-75), who founded the
colony of Maryland in 1632.
BALT IMOREORIOLE, I c te rus ga l -
bula. North American songbird of the
family Icteridae (not Oriolidae, as are true
orioles). About 8in long, it has awingspan
of about 12in. Males are black and bright
orange; females and young are olive, yel¬
low and brownish.
BALZAC Hono rs de (1799 -1850 ) ,
French novelist noted for his acute social
observation and sweeping vision. In the
nearly 100 works forming Im Comidie
Hutnaine, he attempted to portray all
levels of contemporlary French society,
their interdependence and the influence of
the environment upon them. The most
f a m o u s s u c h n o v e l s o f t h i s s c r i e s a r e
Euginie Crandei (1833), Le Pkre Goriol
(1834) and La Cousine Bette (1846). Bal-
7.ac had agreat capacity for hard work, but
was also known for his debts and love af¬
fairs.
BAMBOO, woody grasses with hollow
stems fonod in Asia, Africa, Australia and
the southern US. Some species grow to
120fi. In Asia the young shoots are a
major foodstuff, while mature stems are
used in building houses and furniture.
Amorphous silica from stems is u.scd as a
catalyst in some chemical processes.
BANANA, edible fruit of alarge (30ft)
perennial stooling herb that reaches
maturity within 15 months from planting.
Cultivated clones evolved in SE Asia from
two wild species, Musa acuminata and M.
balbisiana. and spread across the Pacific,
Africa and the New World. Main areas of
commercial cultivation are in tropical and
S o u t h A m e r i c a a n d t h e We s t I n d i e s , a
major part of the crop being exported to
the US and Europe; but bananas are of
great importance locally in many tropical
d ie ts .
BANCROFT, George (1800-1891), US
historian and statesman whose 10-volume
History of the United States (1834—74)
was the first attempt fully to cover US his¬
tory. As secretary of the navy (1845-46),
he helped develop the US Naval
Academy. Annapolis. His History became
astandi work, though it was later
criticized for its strong nationalistic bias.
BANCROFT, Hube r t Howe (1832 -
1918), US historian and publisher. The
39-volume history of western North
America, the West American Historical
Series, which he edited and partly wrote,
remains auseful source for the history of

BALSA (Ochroma pyramidale). tree of
the bombax family, native to tropical
South America and noted for its exceed¬
ingly light wood. The wood resembles
clear white pine or basswood.
BALSAM, mixture of oils and resins
derived from certain plants and trees.
BALSAM FIR (Abies balsamea), ever-
geen tree of the pine family, found in the
northeastern US and throughout much of
Canada. The balsam fir makes apopular
Christmas tree; its bark produces aresin
called Canada balsam.

BALTIC LANGUAGES, group of ikdo-
BUROPEAN LANGUAGES, cioscly related to
the Slavonic languages, spoken in the area
SE of the Baltic Sea. They include
Lithuanian, Lettish and the now extinct
Old Prussian.
BALTIC SEA, an arm of the Atlantic
Ocean, bounded by Sweden, Finland, the
Commonwealth of Independent States
(formerly USSR). Poland, Gemiany and
Denmark. It is linked to the North Sea by
the Skagerrak. Kattegat and Oresund. Its
163,O0()sq mi of weakly saline water
fre^ over in winter. There is alimited
fishing indu.stiy based on herring, cod and
salmon. Baltic trade flourished in the 14th
century through the hanseatic league, but
declined in competition with Atlantic
ports. Copenhagen, Stockholm, Helsinki,
and St. Petersburg (formerly Leningrad)
are the main ports.
BALTIC STATES, the Bal t ic coast
republics of Estonia. Latvia and Lithuania
They became independent in 1918 but
were annexed by the USSR in 1940, but
became independent again in 1990.
BALTIMORE, largest city in Md.. on the
Patapsco Rnear Chesapeake Bay. It is the
seventh-largest city in the US, one of the
nation's busiest ports and an important
road, rail and air transportation hub. Since
WWI it has become aleading manufactur¬
ing center with metallurgical, electronic
and food-processing industries. Baltimore
i s t h e e d u c a t i o n a l c e n t e r o f M d . , w i t h
Johns Hopkins U. and many other institu¬
tions. Established in 1729 and named for
LORD BALTIMORE, the city grew as agram¬
exporting port. It suffered economic dis¬
ruption as aCIVIL WAR "border city," and
was largely rebuilt after the great fire of
1904. Pop (metro) 2.265,000.
BALTIMORE, Lord, collective name of
6members of the Calvert family, founders
of the colony of Maryland. George Cal¬
ver t (1580-1632) was granted the
proprietorship of what became Maryland
by Charle.s 1of England in 1632, but died
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the West.

BAND, amusical ensemble generally of
wind and percussion instruments, though
sometimes devoted to aparticular type of
instrument. Bands accompany military
and civil parades and otbn ceremonies,
and play dance music. Famous US bands
have included those founded by John
Philip SOUSA and Glenn miller.
BANDA, Hastings Kamuzu (1906- X
African nationalist leader, first prime min¬
ister (1964-66) and president of Malawi
(from 1966). As leader of the Nyasaland
nationalists, and head of the Malawi Con¬
gress party hum 1960, he sought dissolu¬
t ion o f the Federat ion o f Rhodes ia and

Nyasaland. He later had amoderating in-
flueiKe on Aftican affairs.
BANDARANAIKE, Sirimavo Ratwatte
Dias (1916- ). prime minister of Sri
L a n k a a n d t h e w o r l d ’ s fi r s t w o m a n

premier. After the assassination of her
h u s b a n d . P r i m e M i n i s t e r S o l o m o n
Bandaranaike, in 1959, she led his Sri
Lanka Freedom party to victory in 1960,
condnuing his [n-o-Buddhist and pro-Sin¬
halese policies. She lost office in 1963 but
was returned in 1970 with alandslide vic¬
tory for her left-oriented coalition. Conser¬
vatives defeated her in 1977.

BANDICOOTS, several genera of the
family Peramelidae. They are roughly
rabbit-sized marsupials, probably most
closely related to the dasyures.They have
tapering snouts, varying in lengA from
species to species. Tliere are considerable
reproductive differences from other mar¬
supials: though gestation is for only 12
days, the newborn young are comparative¬
ly large; while in the uterus, the embryos
are nourished by acomplex placenta quite
unlike those of other marsupials, '̂ ir
fossil history is problematic, so that their
relationship to other marsupials is not
fully understood.
BANEBERRY, name for several her¬
baceous plants with poisonous red, white,
or black berries. Two species, both called
CohoshD. are native to the US, one with
while berries and the other with red ber¬
r i e s , N a t i v e A m e r i c a n s i t s e d t h e m a s
emetics and cathartics.
BANGKOK, coital of Tfiailand, on the
Chao Phraya Rnear the Gulf of Siam. It is
Thailand’s chief port, manufacturing cen¬
ter and universî  city, with many pic¬
turesque Buddhist temples. Also SEATO
headquarters and regional headquarters fm
the World Health Organization and UN¬
ESCO. Pop (metro) 5,159,500.
BANGLADESH, republic in the NE of

the Indian subcontinent, on die Bay of
Bengal; formerly East Pakistan.
Natural gas is the only important mineral
resource, and manumcturing is largely
limited to the {xocessing of raw materials.
In 1990 new industries were developed.

Official name: People’s Republic of
Ban^adesh
Capital: Dacca
Area: 5S,59Ssq mi
Population: 116,601,000
Growth ra te : 2 .3%
Languages: Bengali, English
Reti^ons; Muslim, Hindu, Buddhist
Monetary unit (s): 1taka =100 paisa

Land and People. It is alow-lying land
centered on the alluvial Ganges-Brah-
mapuira delta. Atropical monsoon climate
prevails, and because of the seasonal
heavy rains and severe cyclones, most of
the country is subject to flooding.
Ove^opulation accentuates periodic
famines and epidemics among the mainly
Muslim Bengalis who constitute the great
majority of the population.
Economy. Bangladesh produces nearly
90% of the world’s jute; tea is the other
main cash crop, and sugarcane is also
^wn. Rice and wheat are the majm sub¬
sistence crops.
History. The region was created as East
Pakistan (Pakistan’s eastern province) in
1947. The province sought greater inde¬
pendence under Sheikh Mujibur Rahman,
whose Awami League won amajority in
the 1970 Pakistan election. West Pakistan
refused autonomy and troops crushed
large-scale exposition in the ensuing civil
war (March-Dec. 1971). But ^enil la
fighting continued, Bengalis exiled in
India proclaimed aBengali republic, and
Indian invasion forces overran the West
Pakistani forces. ABangladesh govern¬
ment was es tab l i shed in Dacca in Dec.
1971 and Mujibur R^man became prime
minister in Jan. 1972. But the war bad left
the country with severe economic and
political problems, and in 1975 Mujibur
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dustriai and commercial expansion. But
politicians prejudiced against national
banks closed the bank and its successor
(1816-36). For 30 years, before the civil
WAS, wildcat banks inco
western border states profited from seUing
largely worthless notes in east coast cities.
The 1863 National Bank Act forced banks
to pledge US government bonds with dte
treasury to back their note issues, but bank
insolvencies continued in times of depres¬
sion. In 1913 the federal reserve system
was set up to strengthen the US banking
system. Bank failures in 1933 led to a
bank holiday (after which only solvent
banks were flowed to reopen) and to the
setting up of the kderal DEPOsrr m-
SURANCE CORPORATION. Today, some states
do not allow banks to maintain branches.
There arc restrictions, too. on the number
and type of subsidiary companies abank
may own.
Banking services. Banks ofrer four main
services; safe storage facilities; interest
payments on deposits, which are in effect
loans from the customer to the bank;
money transfeis in the form of checking
accounts; and loans for home mortgages,
automobile financing, business expansion,
etc. In recent years, regulations which nar¬
rowly controlled the kinds of loans and
the amount of interest banks could offer
have been relaxed. Many banks now pro¬
vide credit cards to credit-worthy cus¬
tomers. and will advance specified credit
amounts to cardholders.

BANK OF CANAD^ the central bank of
Canada. It plays an important role in the
economy since it controls the amount of

ava i l ab le t o o the r banks i n t he

Rahman established apresidential, one-
party regime. In Aug. 1975 he and his
family were assassinated in acoup; two
miliury counter-coups and martial law
followed in Nov. 1975. Martial law was
ended in 1979, when in general elections
Ziaur Rahman (Zia) was chosen piesident
President Zia was assassinated in 1981,
and the vice president was sworn in as ac¬
ting iHesident. In 1982 martial law was in¬
stituted following another coup led by Ll
G e n . H . M . E r s h a d . E r s h a d , w h o w o n
election to the presidency of aparliamen¬
tary government following the lifring of
martial law in 1986, suspended parliament
in 1987. New legislative elections in 1988
were boycotted by the opposition. Con¬
fronted by antigovemment strikes and
riots, Pres. Ershad resigned in 1990. Vul¬
nerable to typhoons and flooding, the
country’s low-lying coast was devastated
by monsoon flooding in 1987 and by
cyclones in 1991 which killed many and
left mill ions homeless.
BANJO, stringed musical instrument with
acircular skin soundboard and along
fretted neck. Its 49 string are played by
plucking. Hk banjo origiiui^ among
Negro slaves in North America, and may
have der ived f rom WAfr ican instruments.
It became popular in 19th-century minstrel
shows and early jazz bands and for some
fo lk mus ic .
B A N K H E A D , W i l U a m B r o c k m a n
(1874-1940), American polit ician. A
Democratic US representative from
Alabama (1917-40) and Speaker of the
House (1936-40), he was aleading New
Deal legislator. His brother was Jc^
Hol l is Bankhead (1872-1946) , US
senator from Alabama (1931-46). His
daughter was Ta l lu lah
Bankhead (1903-1968), astage and mo¬
tion picture actress.
BANK HOLIDAY, in the UK. those days
designated as holidays by the Ba^
Holidays Act of 1871 and asupplemen¬
tary act of 1875 for all the banks in
England, Wales, Northern Ireland, and
Scotland. Though they were statutory
public holidays, their observance is no
longer limited to banks.
BANKING, the business dealing with
money and credit transactions. It can be
traced back beyond 2500 BC. but modem
banking originated in medieval Italy
(taking its name from banco, the money¬
lender's bench).
Banking in the US. The first Bank of the
United Stales (1791-1811) was promoted
by Alexander Hamilton to finance in-

t e d i n

m o n e y
country. By regulating the money supply,
the cen t ra l bank can make sure tha t a
stable economy and abalanced rate of
growth are maintained. The central bank
also issues all Canadian bank notes. It was

incorporated in 1934, and, although
managed by an independent governor and
board of directors, it is owned by the
Canadian government. The {semises are
in Ottawa.
BANK OF THE UNITED STATES,
name of two central banks set up in the

early years of the US. In 1791 Alexander
Hami l ton c rea ted the F i r s t Bank o f t he
US, chartered by Congress for 20 years,
with acentral office in Philadelphia. It
held government deposits and was able to
extend some control over the issue of
paper currency and the extension of credit.
However, its constitutionality was ques¬
tioned, and it was so strongly opposed by

B r o c k m a n
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agrarian interests and by the state banks
that its charter was not renewed.

The nation’s chaotic financial system
after the War of 1812 led Congress to
cha r t e r t he Second Bank o f t he US i n
1816 for another 20-year period. How¬
ever, opposition continued, especially in
flte West, and in 1832 President Jackson
refused to extend the charter. In the ’’Bank
Wa r " w h i c h f o l l o w e d , N i c h o l a s B i d d l e ,
the bank’s president, restricted national
credit, and Jackson retaliated by with¬
drawing government deposits from the
b a n k . T h e b a n k ' s c h a r t e r w a s a l l o w e d
to expire in 1836 without renewal. Only
wi th the creat ion o f the federa l reserve

SYSTEM in 1913 were the first real steps
taken towards acentral US banking sys¬
t e m .

BANKRUPTCY, legal status of aperson
whom the courts have declared unable to

pay his debts. Bankruptcy is regulated by
federal laws, which provide for an orderly
adjustment when aperson or business b̂
comes insolvent.
BANKS, Nathanie l Prent iss (1816-
1894), US politician and Union general in
the American Civil War. Elected (1855) to
the US House of Representatives as a
Democrat, he became aRepublican and
served (1858-60) as governor of Mas¬
sachusetts. In the Civil War he saw action

in Virginia and Louisiana. He was again
inCongres,-! 1865-73,1875-79,1889-91,
BANNEKER, Benjamin (1731-1806),
American mathematic ian and astronomer,
notable as the first American black to gain
dis t inc t ion in sc ience and the author o f
celebrated almanacs (1791-1802).
BANNISTER, Roger GUbert (1929- ),
British athlete. He was the first man to run
amile in under four minutes, on May 6,
1954, at Oxford. His t ime was 3minutes
59.4 seconds.
BANNOCK, tribe of native American
hunters who l ived in eastern Idaho and
western Wyoming. In 1878 1400 Ban¬
nock and Paiute Indians, dissatisfied with
living conditions in their reservations, par¬
ticipated in the Northwest uprising.
Troops under General Oliver O. Howard
soon defeated the Indians, and the surviv¬
ing Bannock later intermarried with the
Shoshon i .
BANTING, Sir Frederick Grant (1891-
1941), Canadian physiologist who. with
C. H. Best, first isolated die hormone in¬
sulin from the pancreases of dogs (1922).
For this he shared the 1923 Nobel Prize
for Riysiology or Medicine with J. J. R.
Macleod, who had provided the ex¬

perimental facilities.
BANTU, outmoded collective term for a
group of tribes in central, Eand SAfrica
possessing acommon group of languages.
The term may also be used in South
Africa to denote black Africans as distinct
f rom Af r i kaners .
BANTUSTANS. See home lan txs .
BANYAN TREE, asacred tree of India,
related to the fig tree, which has an un¬
usual growtii pattern. It grows up to lOOft
high and from its branches sends down
aerial roots which on reaching the soil
take root and form new trunks. Agood ex¬
ample may be seen in the ground of
Thomas Ison's fbnner home in Fort
Myers. Florida.
BAOBAB, tree with aremarkably thick
trank, sometimes reaching 36ft in
diameter,- found throughout tropical
Africa. The branches bear dense masses of
leaves, white flowers and agourdlike
fruit, the juice of which is made into a
beverage.
BAPTISM, Christian sacrament which
const i tutes an ini t iat ion into the Church.

The ceremony involves the application of
water; by sprinkling, pouring or immer¬
sion according to the denomination. Bap¬
tism has its origins in pagan and Jewish
ceremony and was commanded by Christ
(Matthew 28; 1-9). (See also JOHN the bap¬
tist.)
BA ÎSTS, members of the many inde¬
pendent branches of the Baptist Church,
o n e o f t h e m o s t d i v e r s e o f P r o t e s t a n t
denominations. There are more than 32
million Baptists in the world, most of
whom live in America. In general. Baptist
churches are lay churches having no
elaborate priesthood, and are known for
their evangelistic and revivalist traditions.
The strongest unifying principle among all
Baptist churches is the method of baptism
by total immersion in water when aperson
who has reached the age of reason profes¬
ses faith in Christ.

The history of the Baptists can be traced
to religious dissension in Europe in the
early 17th century, particularly in the
Puritan movement. Baptist churches were
established in the English colonies after
the Restoration (1660), but it was only
with America’s 18th-century religious
revival, the great awakening, that the
Baptist tradition spread notably in theMidwest and the ^uth where it is still
most influential. The Baptists have always
had agreat interest in higher education
and have founded many colleges and
universities throughout the US.
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Land. About 21mi long and 14mi wide
Barbados l ies 250mi ME of Venezuela. It
is surrounded by coral reefs. The climate
is pleasant, with ahot and rainy season
from June to December.
People and Economy. The majority of
the people ate of Africars descent: about
5% arc white. Known as "Little England."
Barbados is the most British of the West
Indies islands. Literacy rate is 97%. The
fert i le land, intensively cul t ivated,
produces sugarcane. Tourism is the
second most important source of income,
and there is some light industry (food
processing, plastic products, electrical
components) for local consumption.
History. Barbados was occupied by the
British in 1627 and remained acolony for
over 300 years. Internal autonomy was at¬
tained in 1961 and full indepeî ence in
1966.
BARBARIANS, term originally used by
the Greeks to describe all non-Greek
speaking peoples. Later, the word came to
refer to those people who lived outside the
borders of the Roman Empire, beyond the
bounds of Greco-Roman civilization.
B A R B A R O S S A ,
FREDERICK I(Holy Roman Emperor).
BARBARY APE, small tailless macaques
of Algeria, Morocco and Gibraltar, the
genus Macaco sylvana of the Cer-
copithecidae family. Legend has it that the
B r i t i s h w i l l l o s e t h e R o c k o f G i b r a l t a r
should its small colony of Barbary apes
depart.
BARBARV STATES, countries along
the Medi terranean coast of NAfr ica, the

repon of present-day alceiua. Tunisia.
UBYA and MOROCCO. Named for the Berber
tribes who lived there, the Barbaty states
w e r e k n o w n f r o m t h e 1 6 i h t o t h e 1 9 t h
centuries as centers of piracy. The area
was ruled earlier by Carthage, Rome and
Byzantium, then conquered by the Arabs
in the 8th century. After centuries of rela¬
tive autonomy, the states were taken over
largely by France, in the 19th century.
BARBARY WARS, two wars waged by
the US against the barbary ctates of N
A f r i c a . B y t h e l a t e 1 8 t h c e n t u r y
brigandage by the Barbary states had
come ahighly organized and lucrative
trade. The first Barbary War, or Tripolitan
War, broke out in May 1801. For 15 years
the US had been for̂  to pay tribute to
protect its shipping. The war was sparked
by new. exorbitant demands by the pasha
of Tripoli. The US blockaded Tripoli, and
subjected it to naval bombardment. But
the war was not won until 180S when

BAR, the professional association of
lawyers. The largest and most impoitani in
the US is the American Bar Association,
which has over 100,000 members. Many
of the state bar associations are no longer
strictly voluntary and include all lawyers
who practice in *e state. These are known
as self-governing or incorporated bars and
can exercise disciplinary powers to control
the legal profession.
BARA, Theda (1890-1955), US film star,
bom Theodosia Goodman. The word
"vamp" (short for vampire) was coined to
describe the evil but enticing women she
portrayed between 1915 and 1920.
BARABBAS, in the New Testament, a
condemned robber released by Pilate at
Passover instead of Jesus to appease a
mob.
BARAKA, Imamu Amiri (1934- ) ,
originally Leroi Jones, US playimght,
poet, novelist, and essayist who writes of
the experiences and anger of black
Americans with an affirmation of black
life. He is best known for his play
Dutchman (1964) and his first major col¬
lection of poetry, Preface to aTwenty
Volume Suicide Note (1961).
BARANOV, Aleksander Andreyevicb
(1746-1819), Russian trader in Alaska.
Employed (1799-1817) by the Russian
American Company, he established aset¬
tlement at Sitka and organized aprofitable
fur trade that extended down the coast as
far as California, but he failed in his ef¬
forts to develop aRussian colony.
BARBADOS, adensely populated small
island in the Caribbean; aparliamentary
state, part of the British Commonwealth.

F r e d e r i c k . See

Offic ia l name: Barbados
Capital: Bridgetown
Area: I66sqmi
Population: 258,5(X)
Growth ra te : 1 ,2%
Religioas: Anglican. Methodist,
Moravian, Roman Catholic
Monetary unit(s): 1Barbados doUar
=100 cen ts
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Capt- William Eaton marched his forces
500mi across the desert from Alexandria
to take Dema and threaten Tripoli itself.

The second Barbary War was fought in
1815 with Algiers. Commodore Stephen
Decatur was dispatched to suppress an upt-
surge of piracy. Forcing his way into the
harbor of Algiers, he compelled the dey of
Algiers to sign atreaty ending piracy and
freeing all US captives. Decatur went on
to exact s imi lar t reat ies f rom Tunis and
Tripoli.
BARBER, Samue! (1910-1981), US
composer. His works include Adagio for
Strings (1936); the ballet Metlea (1946);
Knoxville: Summer of 1915 (1947),
soprano and orchestra and the operas
Vanessa (1958) and Awony and Cleopatra
(1966). He was awarded Pulitzer prizes in
1958 and 1963.

BARBERRY, beautiful, easily grown
shrubs. The plants, which are mostly
evergreen, are usually spiny and have
globular yellow flowers and red berries.
T h e i r s t a m e n s c u r v e i n w a r d w h e n
touched. The sour berries of the common
barberry make excellent preserves, and the
bark yields ayellow dye used in leather
manufacture.
BARBIROLLI, Sir John (1899-1970),
English conductor, famous for his inter¬
pretations of siBEUUs and other late clas¬
sics. After conducting the New York Phil¬
harmonic Orchestra (1937-42), he began a
lifelong association with the Halle Or¬
chestra in Manchester, and conducted the
Houston Symphony Orchestra (1961-67).
BARBITURATE^ aclass of drugs ac¬
ting on the central nervous system; they
include sedatives, anesthetics and anticon¬
vulsants. Barbiturates depress nerve cell
activity, the degree of depression and thus
clinical effect varying in different mem¬
bers of the class. Although widely used in
the past for insomnia, their use is now dis¬
couraged in view of high rates of addic¬
tion and their danger in over-dosage; safer
alternatives are now avai lable. Short-ac¬
ting barbiturates are useful in anesthesia;
phenobarbitonc is used in treatment of
c o n v u l s i o n s , o f t e n i n c o m b i n ^ o n w i t h
other drugs.
BARBIZON SCHOOL, group of French
painters of natural and rural subjects, ac¬
tive 1830-70, who frequented the village
o f B a r b i z o n . n e a r P a r i s . I t i n c l u d e d
T h e o d o r e R o u s s e a u , D i a z d e l a P e h a ,
Corot, Millet, Duprd, Troyon, Daubigny
and Jacuue.
BARBUSSE,
a u t h o r b e s t k n o w n f o r h i s b i t t e r W W I

novel, Le Feu (Under Fire. 1916). Clarti
(Light. 1919), his next novel, expressed
Barbusse’s ideas for the achievement of
world peace. It inspired ashort-lived inter¬
nat ional movement.
BARCELONA, Spain's second-largest
city and chief port, and its greatest in¬
dustrial and commercial center. Located in
NE Spain on the Mediterranean, it is the
historic capital of Catalonia. Barcelona
was reputedly founded by Hamilcar Barca
c230 BC. The countship of Barcelona was
united with Aragon in 1137, and during
the Middle Ages Barcelona became one of
the Mediterranean's great maritime and
commercial c i t ies. Tl ie center of Catalan
nationalism in modem times, it was the
stronghold of left-wing politics and
Republican allegiance in die Spanish Civil
War. Barcelona organized the Summer
Olympics in 1992. Pop 1,875,900.
BARCOCHBA, S imon (d .AD 135) ,
leader of the last Jewish revolt against
Roman rule in Palestine (AD 132-135),
during the reign of Hadrian. Hailed as the
Messiah by Rabbi Akiba, he was at first
successful and captured Jerusalem, but the
revolt was finally put down and Bar Coch-
ba slain.

BAR CODE, aprinted program of wide
and narrow vertical bars used to represent
n u m e r i c a l c o d e s i n m a c h i n e - r e a d a b l e
form. The bar codes conform to the Uni¬
versal Product Code (UPC), astandard bar
code format that lists the product maker’s
identification number and aproduct
number. When the bar code is dragged
past an optical scanner at the check-out
counter, the- point-of-sale computer
matches the product number with its
database of price lists and rings up the
c o r r e c t a m o u n t .

BARD, Celtic poet-musician of ancient
and medieval times, most notably in
Ireland and Wales. The bards were highly
esteemed figures, and bardic poetry
reached ahigh level of sophistication. In
Wales die tradition has been revived in the
festivals called eisteddfods.

BARDEEN, John (1908-1991) , US
physicist who shared the 1956 Nobel Prize
for Physics with W. B. Shockley and W.
H. Brattain for their development of the
transistor. In 1972 be became the first per¬
son to win the physics prize asecond
time, sharing the award with L. P. Cooper
and J. R. Schrieffer for their development
of comprehensive theory of superconduc¬
tivity.
BARENTS, Willem <cI550-1597), Dutch
navigator, for whom the Barents Sea is

Henri (1873-1935), French
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man of letters and diplomat, one of the
HARTFORD wrTS. Bailow was author of the

mock-pasionl The Hasty Pudding (1796)
and along epic about the promise of
the New World. The Vision of Columbus
(1787), revised as 77ie Colnmbtflii (1807).
Afr iend of l iberals in France and Britain,
he was US consul to Algiers (1795^6)
and an envoy to France (1811-12).
BAR MITZVAH (Hebrew: son of the
commandment). Jewish religious ceremo¬
ny marking aboy’s coming of age at his
13th birthday. The event is usually
celebrated in the synagogue by calling
the boy to read the weekly portion of the
Law (Torah) or the Prophets. Some con-
gregations have aceremony for girls, the
"Bas Mitzvah." Reform Judaism often has

ajoint confirmation ceremony at 15 or 16.
BARNACLES, marine Crustacea of the
subclass Cirripedia, whose free-swim¬
ming larvae arc an important p>art of the
plankton. Most adults are hermaphrodite,
nieir shells consist primarily of calcium
carbona te . Adu l t s a t tach themse lves to
solid surfaces (even the bodies of other
sea animals) and trap plankton by means
of feathery organs known as cirri. There
are some 1000 species.
B A R N A R D , C h r i s t i a a n N e e t h U n g
(1922-), South African surgeon who per¬
formed the first successful human heart
transplant operation in 1967,
BARNARD, Edward Emerson (1857-
1923), US astronomer who discovered the
fifth satellite of Jupiter (1892). In 1916 he
discovered Barnard’s star, ared dwarf
star only six light-years from the earth and
which has the largest known stellar prchw
M O T I O N .

BARNARD, Frederick Augustus Porter
(1809-1889), president of Columbia Col¬
lege (1864-89), which he helped trans¬
form into agreat universî . He was an ad¬
vocate of higher education for women.
Barnard College (founded 1889) bears his
n a m e .

BARNARD, George Grey (1863-1938),
US sculptor, creator of acontroversial
statue of Lincoln in 1917. His private
collection of medieval French art became
the nucleus of the Ooisters. abranch of
the Menxjpolitan Museum of Art in New
YorkQty.
BARNARD, Henry (1811-1900). US
educator, pioneer in the irnprovement and
better supervision of public education in
(he US. He was instrumental in the crea¬
tion of the US Office of Education and
was the first US commissioner of educa-
ti(m(1867-70).

named. He made three voyages to the
Arctic in search of aNE passage to Asia.
After discovering Spitsbergen on his third
voyage and wintenng in die Arctic, he
dî  before reaching home.
BAREOTSSEA, shallow arm of the
Arctic Ocean Nof Norway and European
Russia bounded by Svalbard (Spitsbergen)
to the NW, Franz Josef Land to the Nand
Novaya Zemlya to the E. The SW portion
is warmed by the North Atlantic Drift and
remains ice-fiee in winter: on its coast lies
the strategic port of Murmansk.
BARIUM (Ba). silvery-white alkaline-
earth metal resembling calcium. Barium is
used to remove traces of gases fixjm
vacuum tubes; its compounds are used in
making flares, fireworks, paint pigments

poisons. AW 137.3, mp 725 C, bp
1640*C. sg3.5 (20'C).
BARIUM SULFATE (BaS0«), highly
insoluble and opaque to X-ra>^, can be
safely ingested for X-ray examinadon of
the gastrointestinal tract.
BARK, common term for die covering of
the stems and branches of woody plants.
The tenn is loosely used for all the tissue
outside the wood, but technically bark is
only the outer tissues up to the phloem
cells or sieve tubes.
BARKLEY, Aiben William (1877-1956),
35th vice-president of the US (1949-53)
under Truman, ADemocrat from Ky..
Barkley served in the US House of Repre¬
sentatives (1913-27) and the Senate
(1927-49), including 10 years (beginning
1937) as majority leader. He retunied to
the Senate in 1954.

BARLAC^ Emst (1870-1938), German
Expressionist sculptor, graphic artist and
playwright, whose powerful figures in
bronze or wood owe much to avery per¬
sonal combination of Gothic and cubist in¬
fluences. Barlach also produced many
woodcuts and lithographs, some of them
U> illustr^ his own dramas.
BARLEY, Hordeum vulgare and Hor-
deum distichon, remarkably adapt^ie and
hardy cereal, cultivated since ancient
times. Russia is the world’s largest
producer, with Canada and the US follow¬
ing. Over half of the world crc^ is used
for animal feed and 10% (more in the US
and WEurope) is turned into malt. Fcv
human consumption barley is ground into
aflour used to make porridge or flatbread.
or. in the US and eisewliere, polished to
pî uce "pearl barley" commonly used in
soup. Six-rowed and two-row^ barleys
are the commonest varieties.
BARLOW, Joel (1754-1812). American

o n
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BARNBURNERS, in US history, aradi¬
cal faction of the Democratic Party in
New York State in the 1840s. Oppoŝ  to
slavery, they split the national Democratic
Party in 1848, permitting the election of
the Whig candickte, Zachary Taylor.
BARNES, Djuna (1892-1982). US poet,
playwright and novelist. Her works in¬
clude acollection of stories and poems en¬
titled ABook (1923), and the novels
Ryder {\92S) andNightwood (1936).
BARNES, Harry Elmer (1889-1968),
US historian who advocated the integra¬
tion of the social sciences in the "new his¬
tory."
BARNEY, Joshua (1759-1818), US
naval officer who, with aforce of sai lors,
valiantly covered the retreat of American
troops at the battle of Bladensburg (Aug.
24. 1814) during the War of 1812. He was
wounded and captured.
BARN OWL, common white owl, useful
to man as adestroyer of rodents. It grows
to alength of about 18in, has awhite face
and cinnamon-dappled white breast. Cliffs
and hollow trees are its natural nesting
sites, but it often nests in buildings and is
probably responsible for many tales of
"haunted houses" since it can produce a
piercing scream. It can also make chuck¬
ling noises as well as sounds resembling a
s n o r e .

BARN SWALLOW, common No r th
American swallow. The upper parts of the
wings and head are metallic blue, the
throat is chestnut brown, and the breast is
white. Bam swallows eat many insects
that are harmful to crops.
B A R N U M , I ^ i n e a s Ta y l o r < 1 8 1 0 -
1891), US impresario, showman and
publ ic is t . The hoaxes, f reaks and
c u r i o s i t i e s e x h i b i t e d i n h i s A m e r i c a n
Museum (founded 1841) in New York in¬
cluded the original Siamese twins and
General Tom Thumb. He toured Europe,
and in 1850 engaged soprano Jenny Lind
for aUS tour. In 1871 he opened his
famous traveling circus show, which
merged in 1881 with James A. Bailey’s
show to become the Banium and Bailey
"Greatest Show on Earth."
B A R O M E T E R , a n i n s t r u m e n t f o r
measuring air pressure (see atmosphere),
used in weather forecasting and for deter¬
mining altitude. Most commonly en¬
countered i s Che anero id barometer, in
which the effect of the air in compressing
an evacuated thin cylindrical corrugated
metaJ box is amplified mechanically and
read off on ascale or, in the barograph,
used to draw atrace on aslowly rotating

drum, thus giving acontinuous record of
the barometric pressure. The aneroid in¬
s t r u m e n t i s ' t h a t u s e d f o r a i r c r a f t a l ¬
timeters. The earliest barometers, as in¬
vented by Torricelli in 1643, consisted
simply of aglass tube about 800mm long
closed at one end and tilled with mercury
before being inverted over apool of mer¬
cury. Air pressure acting on the surface of
the pool held up acolumn of mercury
about 760mm tall in the tube, a"Torricel¬
lian" vacuum appearing in the closed end
of the tube. The height of the column was
read as ameasure of the pressure.
BARON, Salo Wit tmayer (1895- ) ,
Aastrian-bom American historian, profes¬
sor of Jewish history at Gilumbia U
1930-63. H is ch ie f work is ASoc ia l and
Religious Hisior\ of the Jews (18 vols.,
1937-83).
BAROQUE, dynamic and expressive
style that dominated European art cl600-
1'750. The term has been used to describe
not only the painting, sculpture and ar¬
chitecture of the perioi but also, by anal¬
og, its music. Baroque was bom in a
rejection of the balance of Renaissance
Classicism and the uncertainty of Man¬
nerism. Much Baroque art is characterized
by its emotional appeal, and by the energy
and fluidity of its forms. From the worla
of CARAVAGGIO and, above all. bernini in
Rome, the dramatic and iilusionistic style
of the High Baroque spread throughout
Europe, glorifying faith in the Count«--
R e f o r m a t i o n C h u r c h a n d t h e a b s o l u t i s t
state. In NEurope as well as in Italy,
through painters as diverse as rubens and
REMBRANDT, thc Baroque created anew
vocabulary of artistic expression.
BAROQUE MUSIC, tha t per iod o f
music C1600-1750 which began with the
development of opera, cantata, oratorio
and recitative, and ended with (he death of
its two greatest composers, handel and J.
S. BACH. Baroque music shared with the
visual arts of its time dynamism, ex¬
uberance and forceful emotional expres¬
sion. Musically, this was shown by orna¬
mented melodies and by astriking use of
harmonies and strong rhythms. The idea
of stylistic contrast between instruments
developed the concerto form. In addition,
both the sonata and fugue forms
developied, because of the increased atten¬
tion paid to counteipoinc.
BARR, Alfred Hamiiton, Jr. (1902—
1981) US art-historian. Call̂  the most in¬
fluential museum man of the 20th century,
B a r r d i r e c t e d N e w Yo r k ’ s M u s e u m o f
Modem Art, 1929-43 (where he remained



B A R T H O L O M E W 1 2 7

(1847-1905). who adopted the stage name
Maurice Barrymore. He came to the US
in 1875 ami married actress Georgina
Drew. Lionel Barrymore (1878961954),
their eldest child, became an outstandirtg
character actor on stage and radio and in
many Films<ontinuing to act even after
arthritis had confined him to awheelchair.
Ethel Barrymore (1879-1959), famous
for her beauty, style and wit, gave many
distinctive performances on stage and
screen. She won an Academy Award for
her supporting role in None But the Lonely
Heart (1944). John Barrymore (1882-
1942) was adistinguished interpreter of
Shakespearean roies, particularly Richard
HI 0920) and Hamlet (1922). Later he
became apt^ular and flamboyant film
actor, nicknamed "the great profile". His
children. Diana Barrymore (1921-1960)
and John Barrymore, Jr. (1932- )also
became actors.
BARTH, John (1930- ). US novelist
known for his ironic style and use of
comic and elaborate allegory. His best-
known works include The Sol-Weed Fac-

(1960) and Ci/esGiwr-Bov (1966).
BARTH, Ka r l ( 1886 -1968 ) , Sw i ss
theologian, one of the most influential
voices of 20th-century Protestantism. He
taught in Germany 1921-35. was expelled
by the Nazis and spent the rest of his life

Basel. In his "crisis theology." Barth
stressed revelation and grace and reem¬
phasized the principles of the Reforma¬
tion, initiating amovement away fiom
theological "liberalism."
BARTHELME. Donald (1931-1989).
US short-story writer and novelist noted
for his innovative techniques and sur¬
realistic style. His works include the
novels Snow W/i/re (1967) and Die Dead
Father (1975); the children’s book The
Slightly Irregular Fire Engine or the
Hilhering Thilbering Djinn (1971), for
which he won aNational Book Award,
anti Forty Stories (1987).
BARTHES, Roland (1915-1980). French
philosopher and social critic. His works
include Writing Degree Zero (1968),
Mythologies (1972), ALover's Discourse
(1978) and his autobiography. Roland
Barthes (1975).
BARTHOLDI, Fr^d6ric Auguste (1834-
1904), French sculptor, creator of the
Statue of Liberty (see uberty. statue op).
His other monumental works include the
Lion of Belfort at Belfort, France.
BARTHOLOMEW, Saint, one of the
lesser known of the twelve Apostles. Ac¬
cording to tradition, he preached the

until 1967) and organized some of the
most important shows in the history of
modem art. He also wrote three contem¬
porary classics: Cubism and Abstract Art
0936). Picasso (1946) and Matisse
(1951).
BARRACUDA, amember of the family
Sphyrainidae. predatory fishes found in
warm seas. They have thin bodies, long
snouts, and sharp teeth.
BARRAS, Paul Francois Jean Nicolas,
Vicomte de (1755-1829) French revolu¬
tionary. At first aJacobin in favor of
Louis XVI’s execution, he turned against
Robespierre and commanded the troops
fliat arrested him (1794). Bairas became
the most powerful member of the Direc¬
tory (the revolutionary government), and
aided Napoleon’s rise to power. But after
Napoleon’s coup d’itat of 18 Brumaire
(1799), Barras was exiled.
BARRON, James (1769-1851). US
naval officer whose ship, the Chesapeake,
was slopped (June 22,1807) by the British
warship Leopard and forced to surrender
four crewmen. The incident almost led to
WM. Barron was court-martialed and
suspended fi-om duty. Believing that
Stephen Decatur, one of the judges in his
court-martial, was blocking his reinstate¬
ment he diallenged Decatur to adue!
(Mar. 22,1820), fatally wounding him.
BARROW, Point, northernmost point on
the North American continent (7I'23’N)
at the rip of Point Barrow Peninsula on the
Arctic coast of Alaska. Named for Sir
John Barrow, 19th-century British geo¬
grapher. The city of Barrow lies some
12mi S.
BARRY, S i r Char les (1795-1860) ,
English architect who, with his assistant
A.W.N. Pugin, designed the Houses of
Parl iament in London (1840-65). a
masterpiece of the Gothic Revival.
Among his other buildings was the
Reform Club in London (1837).
BARRY, John (1745-1803), Irish-bom
naval hero famed for many brilliant ex¬
ploits in the Revolutionary War, often
called the "Father of the American navy,"
As ranking captain of the navy (from
1794) he commanded the frigate United
States and saw action in the undeclared
naval war with France (1798-1800).
BARRY, Philip (1896-1949), US play¬
wright. best known for popular drawing¬
room comedies such as Holiday (1928)
andT^c Philadelphia Story (1939).
B A R R Y M O R E , n a m e o f a n o t e d
American theatrical family: The father
was the British actor Herbert Blythe

t o r

i n
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Gospel in various pans of Asia Minor and
India. He was ultimately martyred in Ar¬
menia by being flayed aUve. .
BARTLETT, John (1820-1905), US
editor and publisher, best known for his
famous Familiar Quotations, which has
gone through more than adozen editions
since its first appearance in 1855.
BARTLETT, Joshua (1729-95) , US
politician, asigner of the Eieclaration of
Independence. Bartlett served in the
second Continental Congress (1775-76
and 1778-79) and was later chief justice
(1788-90) and governor (1790-1794) of
New Hampshire.
BARTLETT, Rober t Ab ram (1875 -
1946), US Arctic explorer. Amember of
expeditions led by Robert E. Peary and
Vilhjalmur Stefansson, he later spent
many years exploring Greenland.
BART6K, B61a (1881-1945), Hungarian
composer, one of the major figures of
20th-century music. He was also avir¬
tuoso concert pianist, and taught piano at
the Budapest Academy of Music (1907-
34), In 1940 he emigrated to the US. His
work owes much to the rtiythmic and
melodic vitality of EEuropean folk music,
on which he was an authority. Bart6k’s
works include such masterpieces as his six
string quartets (1908-39), Music for
Strings, Percussion and Celesta (1936)
and Concerto for Orchestra (1943).
BARTOLOMMEO, Fra (cl472-1517),
Florentine painter of the High Renais¬
s a n c e , b o m B a c c i o d e l l a P o r t a . A
Dominican monk, he painted religious
subjects (largely altarpieces) with telling
grandeur and simplicity.
BARTON, Bruce (1886-1967), US ad¬
vertising executive who, in The Man
NobodyKnows (1925), described Jesus as
"the greatest advertiser of his own day."
BARTON, Clara (1821-1912), founder
of the American Red Cross (1881) and its
first president. She began alifetime of
relief work by organizing care and sup¬
plies for the wounded in the civil war. On
atrip to Europe (1869-73) she became in¬
volved in the activities of the International
Red Cross and was later influential in ex¬
tending the range of its relief work.
BARTRAM, name of two American
natural ists, father and son. John Bartram
(1699-1777) began planting America’s
first botanical garden at Klngessing, Pa.,
i n 1 7 2 8 . W i l U a m B a r t r a m ( 1 7 3 9 - 1 8 2 3 ) .
b e c a m e f a m o u s f o r h i s b o o k Tr a v e l s
(1791), based on his travels with his father
in the SE US, said to have inspired
Wordsworth and Coleridge.

BARUCH, Be rna rd Mannes (1870
1965), US financier and public official,
who made a fo r tune on Wal l S t ree t and
became an influential adviser to US presi¬
d e n t s , H e s e r v e d W o o d r o w W i l s o n a s
chairman of the War Industr ies Board in

WWI and at the VetsaiUes peace talks;
was adviser to F. D. Roosevelt in WWII;
and under Truman was US delegate to the
UN Atomic Energy Commission, where
he proposed the "Baruch Plan" for the
international control of atomic energy.
BARUCH, Book of, abiblical work at¬
tributed to Baruch, the prophet Jeremiah's
secretary. Relegated to the apocrypha by
Protestants, it is included in the Old Testa¬
ment by Roman Catholics. The book sur¬
vives in aGreek version, and is probably
the work of several authors of Hellenistic
t imes.

BARYONS, in particle physics, the
elemental particles, nucleons and hyper-
ons, also called "heavy panicles" because
of their mass.
BARYSHNIKOV, M ikha i l (1948- ) ,
Soviet dancer and choreographer who
defected to the West in 1974. He was a

soloist with the Kirov Ballet, Leningrad,
from 1966. In the West he joined the
American Ballet Theatre, appearing there
and with other companies in modem and
classical ballets. He became director of the
American Ballet Theatre in 1980.
BASAL METABOLIC RATE (BMR),
ameasure of the rate at which an animal at
rest uses energy. Human BMR is a
measure of the heat output per unit time
from agiven area of body surface, the
subject being at rest under cenain standard
conditions. It is usually estimated from the
amounts of oxygen and carbon dioxide ex¬
changed in acenain time. (See metabo¬
lism,)
BASALT, dense rock formed by the
solidification of lava. Its main constituents
are labradorite, feldspar, and pyroxene.
Frequently dark in color, basalt also ran¬
ges from pale-blue to dark gray-blue and
brown. Most oceanic islands are formed of
basalt. Strong and weather-resistant, it is
used in constmeting seawalls, founda¬
tions, embankments, and roadbeds.
BASI^ in chemistry, the complement of
an acid. Bases used to be defined as sub¬
s tances wh ich reac t w i th ac ids to fo rm
salts, or as substances which give rise to
hydroxyl ions in aqueous solution. Some
such inorganic strong bases are known as
alkalis. In modem terms, bases are species
which can accept ahydrogen ion from an
acid, or which can donate an electron-pair
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1940s.
BASH.., annua] aromatic herb, native to
Asia, whose leaves are used in cooking
and in the preparation of Chartreuse li¬
queur. 'Hie most popular kinds are known
as "sweet" basil. The half-haidy pl^t
bears white flowers and is easily grown
from seed in well-drained soil in asunny
locat ion.
BASILICA, in its earliest usage, atype of
large public building of ancient Rome.
The term came to refer to abuilding of
characteristic rectangular layout, with a
central area (nave) separated by rows of
columns from two flanking side aisles
with high windows. At one or both ends
was asemicircular or polygonal apse. This
design was adopted as abasic pattern for
Christian churches from the lime of Con¬
s t a n t i n e . T h e t e r m " b a s i l i c a " i s a l s o a
canonical title for certain important
Roman Catholic churches.
BASIL THE GREAT, Saint (c330-379),
one of the great Fathers of the Eastern
Church , a founder o f Greek monas l i c i sm
and author of the Longer and Shorter
Rules for monastic life. As Bishop of
Caesarea, he also played arole in subdu¬
ing Arianism. His brother was St. Gregory
of Nyssa.
BASKERVILLE, John (1706-1775) ,
English printer and type desigtMr, whose
elegant Baskerviile was the ancestor
and inspiration of the "modem" group of
typefaces. He took great care in all aspects
of his craft and produced many handsome
edi t ions.
BASKETBALL, the most popular indoor
sport in the US. Its object is to score
points by propelling aball through ahoop
and net construction, the "basket." 18in in
d i a m e t e r a n d 1 0 f t f r o m t h e fl o o r. I t i s
played on acourt with maximum dimen¬
sions of 94 X50ft by two teams, each con¬
sisting of 12 players and acoach, with five
players from each team on the court at any
one time. The ball may be moved by
"passing" from one player to another, or
by "dribbling." in which case the ball must
not be kicked or held for more than one
pace. Rules vary in detail between or¬
ganizations.

Conceived by Dr. James A. Naismith in
1891, the game quickly became popular.
In 1898 teams from New Yoric, Brooklyn,
Philadelphia and southern New Jersey
formed the first professional league, but
these early leagues lasted only afew
seasons. International interest was fostered
by an exhibition game played at the 1904
Olympics in St. Louis, Mo., and the game

to aLewis acid.
BASEBALL, America's national sport,
had its beginnings more than acentury
ago. Its true origins are obscure, and the
supposed role of Abner Doubleday has
b«n hotly disputed. I t is general ly
thought that the sport is ahybrid, loosely
developed ftom the English games of
cricket and rounders. Many of its rules
were firs t se t down by A lexander
Cartwright of the New York Knickerbock¬
er Baseball Club, founded in 1845. The
National Association of Baseball Players
was organized in 1858; the game became
popular among Union troops in the Civil
W a r . a n d i n 1 8 6 5 a c o n v e n t i o n o f 9 1
amateur clubs met in New York.
The m^or leagues. In 1869 the Cincin¬
nati Red Stockings became the first fully
professional baseball team. The Nationd
A s s o c i a t i o n o f P r o f e s s i o n a l B a s e b a l l
Players was formed in 1871; it was
replaced by anew National League of
Professional Baseball Clubs in 1876. At¬
tempts at creating arival league failed
until the turn of the century, when the
American League had become sufficiently
established to match the National League.
The first World Series between the lead¬
ing teams in each league was played in
1903. In 1933 the first "Al l-Star" exhibi¬
tion game was played, followed in 1939
by the establishment of aBaseball Hall of
Fame in Cooperstown, N.Y. In 1953 the
major leagues started shifting franchises to
new cities, and agreat expansion began.
By 1969. each league had grown from
eight to 12 teams, and by the 1980s the
American League had 14. Each league
was divided into two divisions, with the
division winners meeting in threc-out-of-
five-game playoffs to deiennine the
league champions.
BASIC, acronym for Beginner’s All-Pur¬
pose Symbolic Instruction Code, an easy-
to-use high-level programming language
available on personal computers.
BASIC ENGLISH, selected vocabulary
of 850 English words, meant for use as an
auxiliary or international language. De¬
veloped by English scholar C. K. Ogden
between 1926 and 1930 it was the first at¬
tempt to create ausable simpler language
system out of an existing one.
BASIE, WiUlam "Count" (1904-1984),
US Jazz pianist, composer and bandleader.
Count Basie’s big band, which included
some of the outstanding jazz musicians of

time, brought the tagpd rhythm andimprovisational verve of jazz into the
smooth swing era of the late 1930s and

the
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recent years was marked by the assassina¬
tion of Admiral Luis Blanco by the
Basque resistance movement ETA in Dec
1973 and the execution of five terrorists

shortly before Franco’s death in 1975.
Basque terrorist attacks continued into the
1990’s,
BASS, Sam (1851-1878), US outlaw. He
rode the West, first with the Joel Coll ins
gang and then with one of his own. Called
the "Rob in Hood o f Texas , " he d ied o f
gunshot wounds.
BASS, aname given to different fish from
two families. In the US, the name is ap¬
plied to fish of the Centrarchidae family.
These are freshwater fish and are found
throughout the US and Canada. Many
individual species are identified by com¬
mon names. Examples are spotted bass,
rock bass, grass bass, largemouth bass,
smallmouth bass, and silver bass.
BASS, or double bass, largest instmment
of the violin family. Usually it stands
about 6ft high, and has four, or sometimes
five, 42.5in strings of copper or steel. It is
played with abow, or the strings may be
plucked.
BASSOON, the bass of the woodwind
family, an 8ft conical tube bent double,
with adouble reed mouthpiece, 8holes,
and 20-22 keys. It has arange of 3.5 oc¬
taves (B-flat bass to E-flat alto) but irra¬
tional key placing and an unstable pitch
make it difficult to play. The conlnibas-
soon is 6ft long and sounds an octave
l o w e r.

BASSWOOD, or linden, tree (genus
Tilia) of the linden family that grows to
125ft in height and 3.5ft in diameter. The
basswood tree is valued for ornamentation
and shade as well as for its soft wood and
tough bark.
BASTILLE, fortress in Paris built in
1370, destroyed during the French
R e v o l u t i o n . I t w a s fi r s t u s e d t o h o u s e
political prisoners by Cardinal Richelieu,
in the 17ih century, but was almost empty
by the time of the Revolution. It remained
asymbol of oppression, however, and its
capture on July 14, 1789, was the first act
of the Revolution. Today, July 14 is the
French national holiday.
BASTOGNE, small town on the Arden¬
nes plateau in SE Belgium. During the
G e r m a n c o u n t e r - o f f e n s i v e o f 1 9 4 4 , t h e
Battle of the Bulge, an American division
under Gen. Anthony McAuliffe was sur¬
rounded here for some weeks before the
Germans were driven back.
B A S U TO L A N D . S e e L e s o t h o .
BATAAN, 30mi long peninsula of S

subsequently became an Olympic s^rt
and apopular scholastic and collegiate
sport. The first National Invitation Tour¬
nament, featuring the nation’s best college
teams, was held in Madison Square Gar¬
den in NYC in 1938. The union of the Na¬
tional Basketball League, the Basketball
Association of America and the American
Basketball Association created astrong
professional league whose popular foUow-
ing was still growing in the 1990s.
B A S K E T M A K E R S , t h e n a m e
chaeologists have given to the prehistoric
I n d i a n c u l t u r e w h i c h fl o u r i s h e d i n t h e
Southwest more than 2,000 years ago.
TTiey were an agricultural people who
rais^ beans, com and squash and lived in
pit houses. The Basket Makers were the
earliest members of alarge group called
Anasazi. They gradually developed atype
of multistoried adobe dwelling called a
pueblo and, after about AD 700, aU the
Anasazi are called Pueblo Indians.
BASKIN, Lord (1922- ) , Amer ican
graphic artist and sculptor. He studied art
at New York and Yale universities, and in
Paris and Florence. After winning aGug¬
genheim Fellowship for graphics in 1953,
he taught at Smith CoUege, Mass., where
he founded the Gehenna Press.

BASKING SHARI^ one of the largest
living sharks, sometimes reaching alength
of 45fl. It is found chiefly in temperate
waters and is fished commercially off the
c o a s t s o f I r e l a n d , S c o t l a n d , a n d N e w
England, and off Peru, Ecuador, and
Cal i forn ia . The l iver, which is ava luab le
source of oil, may account for as much as
atenth of the lotk weight of the fish and
provides the buoyancy that enables the
basking shark to bask, motionless, on the
surface.
BASQUES, apeople of unknown origin
l iving mainly in the vicinity of the
Pyrenees Mts (about 100,000 in France
and 620,000 in NE Spain). Ethnically they
seem to belong to the Caucasoid group,
but research into their blood groups mdi-
caie along separation ftom otlWr Eu¬
ropeans; their language is remarkably
conservative and quite unlike the Indo-Eu¬
ropean tongues. Basques were living
along the Ebro valley in NSpain in the
3rd century BC, and have preserved many
features of their ancient culture despite in¬
cursions by Romans, Visigoihs, Moors
and Franks, and eventual Spanish rule.
After the Spanish Civil War, in which
many Basques fought against General
Franco, an effort was made to subdue the
region. Asurge of Basque nationalism in

a r -
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repute. In the 18ih century, it became
fashionable to spend aseason at awater¬
ing-place. such as Bath in England, but
only 19th-century research into hygiene
made avirtue ofjteihing, often with primi¬
tive and usually’ port^le cold baths at
schools and institutions. Only after WWI
did plumbing and bathtub production
allow the bath to become apermanent in¬
stallation in the home.
BATHSHEBA, in the Old Testament,
wife of Uriah the Hittite and later of King
David, mothw of King Solomon. She was
adaughter of Eliam and was probably of
nob le b i r th . Abeaut i fu l woman, she was

seduced by David and became pregnant.
David then had Uriah ki l led and married
her. The child died, but Bathsheba later
became the mother of Solomon.
BATHYSCAPHE, submersible deep-sea
research vessel, invented by Auguste Pic¬
card in the late 1940s. comprising asmall,
spherical, pressuriz^ passenger cabin
suspended beneath acigar-shaped notation
hull. On the surface most of the flotation
tanks in the bull are filled with gasoline,
the rest, sufficient to float the vessel, with
air. To dive the air is vented and seawater
takes its place. During descent, sea water
is allowed to enter the gasoline-filled
tanks from the bottom, compressing the
gasoline and thus increasing the density of
the vessel. The rate of descent is checked
by releasing iron ballast. To begin ascent,
the remaining ballast is jettisoned. As the
vessel rises, the gasoline expands, expell¬
ing water from the flotation tanks, thus
lightening the vessel further and accelerat¬
ing the ascent. Battery-powered motors
provide the vessel with adegree of sub¬
marine mobility.
BATI^ adyeing technique. Before the
fabric is dipped into the dye the portions
which are to remain uncolored are covered
with wax. When the dye is dry, the wax is
removed by boiling. The technique was
introduced into Europe from Indonesia by
Dutch traders.
B AT I S TA Y Z A L D I VA R , F u l g e n c i o
(1901-1973), Cuban military dictator. Be¬
coming army chief of staff after the over¬
throw of the Machado government in
1933, he appointed and deposed presi¬
dents at will. He was himself president
1940-44 and took the title permanently in
1952. After his overthrow by Castro in
1959 he lived in exile in Spain.
BATS, the order Chiroptera, the flying
mammals. Since they are all nocturnal,
and many tropical, it is not generally real¬
i z e d t h a t b a t s a c c o u n t f o r a b o u t o n e -

Luzon Island, Philippines, on the Wside
of Manila Bay. In WWIl US-Filipino
troops under Gen. lonalhan Wainwrighi
defended Bataan against the Japanese until
forced to surrender on April 9, 1942. Out
of 600,000 prisonen made to march 70mi
to prison camps, over 100,000 died of
s ta rva t ion o r ma l t rea tment . Ba taan was
retaken by US forces in Feb. 1945.
BATES, Katharine Lee (1859-1929),
US author, best known for writing the
lyrics of America the beautiful. She was
professor of English at Wellesley College
and wrote much children’s literature.
B AT E S O N , G r e g o r y ( 1 9 0 4 - 1 9 8 0 ) ,
British-bom US anthropologist, best
known for his study of New Guinea,
Naven (1936 rev. 1958), and Ecology of
Mind (1972). He wrote Balinese Charac¬
ter (1943) with his wife, Margaret Mead.
BATFISH, abeautifully colored marine
fi s h f o u n d i n t h e I n d i a n a n d P a c i fi c
oceans. It has ahighly compressed, almost
circular body and long fins which give it
the appearance of abat when swimming.
BAIll, famous resort city in the county of
Avon. England, on the Avon Rabout
12mi f rom Br is to l . Noted for i ts mineral

springs since Roman times, it is distin¬
guished for its elegant Georgian architec¬
ture. Its industries include bookbinding,
printing and weaving. Pop 87,560.
BATH, Order of the, British honor, es¬
tablished by George 1in 1725 (supposedly
based on an order founded in 1399). There
are two divisions, military and civil, with
three classes in each; knight grand cross
(G.C.B.), knight commancter (K.C.B.) and
companion (C.B.).
BATHS AND BATHING. In the past
baths have served aprimarily religious,
social or pleasurable function far more
often than ahygienic one. The Egyptians,
Assyrians and Greeks all used baths, but
the Romans developed bathing as acentral
social habit, constructing elaborate public
buildings, often ornately decorated and of
enormous size, with several rooms for dis¬
robing, exercise, and entertainment, as
well as bathing. Men and women bathed
at separate limes, except for one brief
period in the 1st century AD. The baths
were tended by slaves. Aiter the fall of the
Roman Empire bathing decl ined in
popularity in Europe, ihou^ it did survive
as apart of monastic routine ami in Mus¬
lim countries. In Russia and Turkey the
steam bath became popular. The crusaders
brought steam bathing back with them
fimm the Middle East, but an association
with immorality caused it to fall into dis-
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seventh of mamnulian species. There are
two suborders: the Megachiropiera C'big
bats"), with weights from 25g (0.90z) to
Ikg (2.21b) and wingspans of about ̂ 0-
ISOCtam (10 in-5 f t ) : and the Mic-
nchiroptera ("l i t t le bats'), wei^ts of
about 3-200g (0.1-7()z) and wingspans of
150-900mm (̂ 35in). The former usually
have large eyes adapted for night vision,
but the latter navigate by use of echoloca-
tion (see sonar). Most are insectivorous,
but some are vegetarian and yet others
carnivorous—the three species of the
family Desmodontidae (vampire bats) are
blood suckers, preying on birds and mam¬
mals.
BATTENBERG, German princely family
dating from the 19th century. Prince Louis
of Battenberg (1854-1921), an admiral !n
the British navy, became first sea lord in
1912 but was forced to resign at the stait
of WWI because of press agitation over
his German origin. In 1917 he renounced
tns German title, anglicized his name as
M o u n t b a t l e n , a n d w a s r a i s e d t o t h e
peerage as marquess of Milford Haven.
His son, Louis Mountbatlen (I9(Xl-!979),
was the last British viceroy of India. A
grandson. Prince Philip (1921-), manied
Queen Elizabeth II.
BATTERY, adevice for converting inter¬
nally stored chemical energy into direct-
cunent electricity. The term is also ap¬
plied to various other electricity sources,
including the solar cell and the nuclear
celL but is usually taken to exclude the
fuel cell, which requires the continuous
input of achemical hiel for its operation.
Ghemical batteries consist of one or more
electrochemical (voltaic) cells (comprising
two electrodes immersed in aconducting
electrolyte) in which achemical reaction
occurs when an external c i rcui t is com¬
pleted between the electrodes. Most of the
energy liberated in this reaction can be
hqiped if asuitable load is placed in the
external circuit, impeding the flow of
electrons from cathode to anode.
BATTLE HYMN OF THE REPUBLIC,
American patriotic song, unofficial hymn
of Union troops in the Civil War. Written
in 1861 by Julia Ward Howe and sung to
the tune of John Brown's Body, it later be¬
came aProtestant hymn and aprotest mar¬
ching song.
BATTLE OF BRITAIN, air batt le in
WWII from Aug. 8to Oct. 31. 1940. be¬
tween the British Royal Air Force (RAF)
and the German Luftwaffe. The Germans
intended to weaken Bri t ish defenses and
morale before invading the country. The

Luftwaffe forces were much greater than
those of the RAF. but the latter proved to
be technically and tactically superior. The
Germans first bombed shipping and ports,
then airfields and Midland industries and,
ftnally, in Sept., London. Daylight raids
proving too costly, the Germans turned to
night attacks. At the end the RAF had lost
some 900 planes, the Germans over 2,300,
and Hiller had postponed his projected in¬
vasion indefinitely, thus tacitly admitting
fa i lu re .

B AT T L E O F T H E AT L A N T I C , t h e
W W I I a i r a n d s e a e f f o r t o f t h e a x i s

POWERS to stop US supplies coming to
Britain and the USSR. Allied convoys,
guarded by British, Canadian and later US
destroyers and escort carriers, ran the
gauntlet of German U-boats and surface
raiders. Through andsubmarine devices,
air patrols and bombing of subm^ne pens
and factCHies the Allies gradually over¬
came the Axis threat at sea.

BATTLESHIP, historically the largest of
conventionally armed warships. 'Hiough
some battleships are still kept in reserve
aircraft carriers superseded them during
WWII as the largest fighting ships afloat.
The first US battleships were the Indiana.
Massachusetts and Oregon, completed in
1895-96. Since 1946 no more have been
bu i l t .

BATUKHAN (d. AD 1255) , Mongol
conqueror of Russia, grandson of Gen̂ iis
Khan. He mled the westernmost part of
the Mongol Empire and threatened eastern
Europe from 1235 to 1242. He founded
the khanate o f the Golden Horde which
ruled southern Russia for 200 years,
isolating it from western European de¬
velopments.
BAUD, in informanon technology, a
measure of the number of times per
second that switching can occur in acom-
municat ions channel.
BAUDELAIRE, Charles Pierre (1821—
1867), French poet and critic, forerunner
of symbolism. The poems in Les Fleurs
du Mai (1857), with their sensitive prob¬
ing of even the most bizarre sensations,
outraged public opinion and led to the
poet’s being tried for obscenity. His later
prose poems were posthumously publish¬
ed in Le Spleen de Paris (1869). He was
also abrilliant critic of music and fine art,
and was renowned for his translat ions of
Edgar Allan Poe.
BAUHAUS, the most intlucnrial school of
design and architecture in the 20th
tury. Walter Gropius founded it in 1919 at
Weimar, Germany, and its teachers in-
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Union. He was aUS senator (1869-89)
and secretary of state during the first
administrat ion of Pres. Grover Cleveland
(1885-89).
BAYBERRY, any o f a fami ly (Myr i -
caceae) of trees and shrubs found in
temperate and subtropical climates. The
waxy fruit of some species is used to
make candles, scented soaps, sealing wax,
and cosmetics.
BAYEUX TAPESTRY, embro ide red
linen walJhanging of the early Middle
Ages, depicting the Norman Conquest of
England in 1066. It is 231fi long and
19.Sin wide, and contains over 70 scenes.
It is believed to have been commissioned

by Bishop Odo, half-brother of William
the Conqueror, for Bayeux Cathedral in
NW France.
BAYKAL Lake, in SE Siberia. It is the
world’s largest (12,160sq mi) freshwater
lake and the world’s deepest (5,714ft)
lake. Famous for its clear water, it has be¬
come polluted as aresult of industrial
development in the area.
BAY OF PIGS, English
de Cochinos. SW Cuba, scene of an abor¬
tive invasion of Cuba on April 17, 1961.
The invaders were Cubans who had fled
to the US after Fidel Castro seized power.
Although Americans were not directly in¬
volved, the CIA had helped plan the in¬
vasion.
BAY PSALM BOOK, name commonly
given to the first book printed in Colonid
America. The Whole Booke of Psalmes
FaitlfuUy Translated into English Metre
was pubUshed in Cambridge. Mass., in
1640 as ahymnal for the Massachusetts
Bay Colony. It was the work of Richard
Mather, John Eliot and Thomas Weld and
was printed by Stephen Day.
BAYREUTH, indus t r ia l c i t y in NE
Bavaria, in WGermany. It is famous as
the last home of Richard Wagner and as
the site of his opera house, the Festspiel-
haus. where the annual Wagnerian festival
(begun in 1876) is now cun by Wagner’s
grandson Wolfgang. Pop 71,800.
BAZIOTES, William (1912-1963), US
paintu, aleading member of the New
York abstract-expressionist group after
W W I I .
BC, or B.C., "Before Christ" in the
Christian system for dating events,
developed by the monk Dionysius Ex-
iguus and based on the time he believed
Christ to have been bom. The year of
Christ’s birth is considered the year 1.
Events in the years after the birth of Christ
are designated AD (A.D.) for the Latin

eluded some of the leading artists of the
time. Gropius’ ideal of uniting form with
f u n c t i o n i s n o w a u n i v e r s a l c a n o n o f
design, and the dictum "less is more" has
influenced much US design. The Bauhaus
left Weimar in 1925 and was installed in
new premises designed by Gropius in
Dessau in 1927. The school was closed by
t h e N a z i s i n 1 9 3 3 . B a u h a u s t e a c h e r s
Gropius, Feininger and Mies Van Der
Rohe later moved to the US.
BAUM, Lyman Frank (1856-1919), US
children’s writer, author of the famous
!Wonderful Wizard ofOz (1900), atale of
agirl carried by acyclone to aland of ad¬
venture. The 1939 film adaptation became
amotion picture classic.
BAUXITE, the main ore of aluminum,
consisting of hydrated aluminum oxide
usually with iron oxide impurity. It is a
claylî , amorphous material formed by
the weathering of silicate rocks, especially
under tropical conditions. High-grade
bauxite, being highly refractory, is used as
alining for furnaces. Synthetic corundum
is made from it, and it is an ingredient in
some quick-setting cements. Leading
bauxite-producing countr ies include
Jamaica, Australia, the Commonwealth of
Independent States. Suriname, Guyana.
France, Guinea and the US (especially

name fo r Bah ia

.A r k . ) .
BAVARIA (German: Bayern), largest
state in West Germany. Its area is
27,239sq mi and its population 11.2 mil¬
lion. Munich is the capital and administra¬
tive center. Bavaria manufactures machi¬
nery, precision instruments, textiles and
toys. Brewing is also important and the
annual Munich beer festival is aEuropean
occasion. Bavaria is also famous as acul¬
tural center, with three universities, atech¬
nical institute, academies of arts and
sciences, two leading museums and the
Bayreuth festival. The Christian Social
Union (CSU), Bavaria’s own distinctive
poUlical party, has played avital part in
national politics since WWII.
BAY, popular name for the laurel tree
(Laurus nobilis), also known as the sweet
bay or bay laurel, native to the Mediter¬
ranean countries.

Dried leaves are used to season foods.
Bay trees are planted as ornamentals, and
their leaves were used in classical Greece
to crown heroes.
BAYARD, Thomas Francis (1828-98),
US statesman, diplomat and lawyer.
During the sectional crisis of 1860^1,
which led to the civil war, he was in¬
strumental in keeping Delaware in the
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species include: the soybean (Glycine
max), the fruit of which has ahigh protein
content and is adietaiy staple in Asia
and is now grown In the US; the common
garden bean or French bean (Phaseolus
vulgaris), grown extensively in Europe
and the US; the scarlet runner bean (P.
multiflorus), which may be grown as an
ornamental plant as well as for its
pods; the lima bean (P. lunatus), origina-
dng from South Amoica; the broad
bean
Europe; and the mung bean, the source of
bean sprouts popular in Chinese cuisine
and staple in Asia. Bean plants in general
are of great value in replenishing nitrogen-
deficient soils, using, in association with
bacteria, aprocess known as nitrogen frxa-
tion.
BEAN BEETLE, insect of the order of
beetles (Coleoptera), and the ladybug
(Coccinellidae). Aserious pest to bean
plants in Mexico, the bean t^tle was ac¬
cidental ly introduced into Alabama
around 1920, and later s^xead through
c e n t r a l a n d e a s t e r n U S a n d s o u t h e r n
Canada.
BEARD, Charles Austin (1874-1948),
con t rovers ia l Amer ican h is to r ian , au thor
of An Economic Interpretation of the Con¬
stitution (1913), and co-aithor, with his
wife Mary Ritter Beard (1876-1958), of
The Rise cf American Civilization (1927),
apopular survey. Beard’s iconoclastic
an̂ ysis of the origins of the Constitution
in terms of the economic self- interest of
i t s a u t h o r s w a s a l a n d m a r k i n U S h i s ¬
toriography. He later became abitter critic
of the Rooseve l t admin is t ra t ion and the
circumstances of US entry into WWU.
BEARD, Daniel Carter (1850-1941), w-
ganizer of the Boy Scouts of America. As
National Scout Commissioner (1910-41),
he gave the movement its distinctly
American character, based on Indian and
pioneer lore.
BEARDSLEY, Aubrey Vincent (1872-
1898), English illustrator and author. By
1894 Beardsley had become art editor of
the Yellow Book magazine and aprolific
artist. His graphic style was one of sharp
black-and-white contrasts with flowing
lines and detailed patterning; his subject
mat te r tended towards the decadent o r
e ro t i c , f o r i ns tance , Oscar Wi lde ’s Sa¬
lami, or Aristofrfianes’ Lysistrata.
B E A R D TO N G U E , a n y o f a g e n u s
(Penislemon) of tubular flowers contain¬
ing five stamens. The flower derives its
name from the fifth stamen, whose strands
of yellow filament give abeardlike ap-

Anno Domini, "in the year of our Lord."
BEACH, Amy (1867-1944), US compo¬
ser whose (jaelic Symphony (1896) was
the first symphony known to have been
composed by an American woman. She
wrote over 150 works, including apiano
cancerto (1900). string quartet (1929X
and aone-act opera, C îlao (1932).
BEACH, Moses Yale (1800-1868), US
journalist, publisher (183819648) of the
New York Sun, chief rival of James Gor¬
don Bennett ’s New Yor)nHerald.
B E A C H , S y l v i a ( 1 8 8 7 - 1 9 6 2 ) , U S
bookstore owner whose shop. Shake¬
speare &Co., was the center of expatriate
literary life in Paris during the interwar
period. She also published James Joyce's
Ulysses (1922).
BEACH PLUM,
maritima) of the rose family, found along
the eastern coast of the US from Viiginia
to Maine. It produces an edible fruit,
resembling asmall plum, used in sauces,
preserves, and pies.
BEADED LIZARD, one of two known
species of poisonous lizard, the other
being the Gila monster. It is slow-moving,
has small beadtike scales and markings of
alternate black and pink-orange rings. Its
hooked teeth have grooves from the base
to the top. Poison secreted by glands along
the side of the lower lip flows in the chan¬
nels as it deliberately chews its victim.
The bite is not usually fatal to man.
BEADS, aterm derived from the Saxon
word biddan, meaning to pray. The string
of 165 beads used in the Roman Catholic
Church for keeping count of the repeated
prayers of the rosary are referred to as
beads in this original sense.
BEAGLE, short-haired hound with pen¬
dant ears, sickle tai l , and bel l - l ike voice
for hunting hares on foot ("beagling").
There are two breeds of beagle in the US.
The larger grows up to 15in tall, the
smallerupto 13in.
BEAN, Roy (cl825-1903), US justice of
the peace who called himself "the only
law west of the Pecos." After an adven¬

turous early life which included arrest, jail
break and proprietorship of tent saloons,
he settled at what later became Langtry in
W Te x . H e b u i l t a c o m b i n a t i o n s t o r e ,
saloon and pool hall, and held court as
justice and coroner. His decisions were
more notable for six-gun drama and
humor chan legal sagacity.
BEAN, common name given to anumber
of species of the family Leguminosae, cul¬
tivated for the food value of their seeds,
immature pods and shoots. Important

(Viciq^fw), grown mainly in

w i l d s h r u b ( P r m i u s
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Jesus calls "Blessed" those who are poor
in spirit, the meek, those who mount,
those who seek after holiness, the merci¬
ful, tlte pure in heart, the peacemakers and
those who suffer persecution for right¬
eousness’ sake.

BEATLES, Th^ English rock-music
^up that dominated popular music in
the 1960s. Guitarists and composers Paul
McCartney (194296 ) , J o h n L e n n o n
(1940-1980). and George Harr ison
(1943- ), and drummer Ringo Starr
(1940- )won fame in Britain with their
recording Please Please Me (1963). The
1964 song /Want To Hold Your Hand in¬
troduced them to the US, where their con¬
certs became scenes of mass adulat ion.
Revolver (1966) and Sgt. Pepper's Lonely
Hearts Club Band (1967) are ranked
among their finest albunrs, and their first
film, AHard Day's Night (1964), is
highly regarded. The group disbanded
in 1970. Paul McCartney later formed
the .successful group Wings. John Len¬
non's murder by ademented fan in New
York City cau^ mourning around the
w o r l d .
BEATON, S i r Cec i l Wa l t e r Ha rdy
(1904-1980), English photographer and
designer, well known for his royd portrait
collections such as Cecil Beaton's Scrap¬
book (1937) and for set and costume
designs for shows and films such as My
Fair Lady (stage, 1956; motion picture,
1964). He was knighted in 1972.
BEATON, David (1494-1546), Scottish
Roman Catho l i c ca rd ina l , chance l lo r fo r
the child Mary Queen of Scots and able
opponent of English king Henry VIII. For
his persecution of Scottish Protestants, he
was murdered.
BEATRIX (1936- ) , q u e e n o f t h e
Netherlands. The eldest daughter of
Queen Juliana she succeeded to the
throne on her mother’s abdication in 1980.

In 1966. she married German diplomat
Claus von Amsberg, who was created
Prince of the Netherlands.
B E A U F O R T S C A L E , a m e t h o d o f
measuring wind force developed by the
B r i t i s h a d m i r a l S i r F r a n c i s B e a u f o r t i n
1806 and used in modified form for many
years. Wind strength is indicated by a
series of numbers generally ranging from
0-12(0-17 in UK and US).
BEAUHARNAl̂  French military fami¬
ly. Alexandre, vicomte de Beauharnais
(1760-1794), bom in Martinique, fought
i n t h e A m e r i c a n R e v o l u t i o n a n d t h e
French Revolutionary Wars. He was
guillotined in the Terror. His widow.

pearance. The flowers are native to North
America and are widespread in the US.
BEAR FLAG REPUBL IC , r epub l i c
declared in 1846 by agroup of American
settlers in Sacramento Valley, Cal., who
rejected Mexican rule. Their flag, with a
grizrJy bear, asingle star and the words
"California Republic." was raised at
Sonoma in June 1846. The explorer John
C. Fremont aided the insurgents, but the
Republic collapsed after the outbreak of
the MEXICAN WAR in May 1846; this ended
in Feb. 1848 with Cal. ceded to the US.

The Cal. state flag is modeled on the
"Bear Flag."
BEARING, device that minimizes friction
and provides support and guidance for the
moving parts of machines, fhere are two
main types of bearings—plain or journal
bearings, and ball or roller bearings. In the
plain tearing, asheath lined with aspecial
metal is clamp^ around aturning or slid¬
ing axle, or "journal." In roller or ball
b^ngs, small round balls or rollers are
placed between the journal and the hous¬
ing of the bearing case.
BEARS, the world’s largest extant ter¬
restrial carnivores, characterized by their
heavy build, thick limbs, diminutive tail
and small ears and included in asingle
mammalian family, Ursidae. The differen¬
ces among the seven species are small and
are mainly limited to details of the
skeleton. All have coarse thick hair which
is, with the exception of the polar tear,
dark in color. TTie varieties of the brown
bear have the widest d is t r ibut ion. Other
species are the North American black
tear, the spectacled bear, the Asiatic black
bear, the sun bear and the sloth bear.
BEARS AND BULLS, popular terms for
stock and commodity investors of oppos¬
ing views of market prospects. Bulls
teLeve that stock prices will rise, bears
that they will fall.
BEAT GENERATION, literary move¬
ment of the 1950s, which burst onto the
A m e r i c a n s c e n e i n 1 9 5 6 w i t h J a c k
Kerouac's On the Road (the adventures of
the or ig ina l soc ia l dropout) , A l len
Ginsberg's Howl and Other Poems and
work by such poets as Lawrence Ferlin¬
ghetti and Gregory Corso, and later by the
novelist William S. Burroughs. The move¬
ment was aprotest against complacent
middle<lass values and, though short¬
lived, influenced artistic experiments for
the next 15 years.
BEATITUDES, eight blessings pro¬
nounced by Christ as aprologue to the
Sermon on the Mount (Mat thew 5:3-10) .
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Josephine (1763-1814), married (1796)
Napieon Bonapane. Alexandre's son,
Eugene de Beaubamais (1781-1824),
was an able general and viceroy of Italy
under Napieon. Alexandre’s dau^ter,
Hortease de Beauharnais (1783-1837),
m a i r i e d N ^ l e o n ' s b r o d i s ^ L o u i s
Bonaparte and was the mother of
Napoleon III.
BEAUJOLAIS, hilly region in EFrance,
produc ing red wines, main ly f rom
vineyards on the Saone R.
BEAUMARCHAIS, P ie r re Augus t in
Caron de (1732-1799), French dramatist
arid variously an artist, litigant and politi¬
cal agent. His best-known plays. The Bar-
berofSeville (M15)3sidfhe Marriage of
Figaro (1784; the basis of Mozart's
opera), ridiculed the established order and
the nobility. He was instrumental in fur¬
nishing the Americans with arms and
money at the witbreak of the Revolution.
BEAUMONT, Francis (c l584~1616),
and FLETCHER, John (1579-1625),
English Jacobean playwrights. Their many
plays, both as individuals and in col¬
laboration, strongly influenced English
d rama . The i r bes t - known co l l abo ra t i ons
are Pbilaster (cl608), The Maid's Tra¬
gedy (cl609) and AKing and No King
(1611).
BEAUMONT, William (1785-1853), US
army physician noted for his researches
into the human digestive system. While on
assignment in northern Mich, in 1822 he
treated acraj^r with aserious stomach
wound; when the wound healed, an open¬
ing (or fistula) into the victim’s stomach
remained, through which Beaumont was
able to extract gastric juices for analysis.
BEAUREGARD, Pierre Gustave Tou-
lant de (1818-1893), Confederate general
during the American avu. war. In 1861
Beauregard commanded the attack on Fort
Sumter, S.C., which opened the war. He
distinguished himself at the First Battle of
Bull Run, shared command at Shiloh and
held off Union naval attacks on Charies-
ton. Joining General Joseph E. Johnston,
he fell back to the Carolinas in the face of
Sherman’s Georgia campaign, and
remained there until the end of the war.
BEAUVOIR, Simone de (1908-1986),
French writer, fr iend of Jcan-Paul sAimiE
and aleading exponent of existentiausm
and the role of women in politics and in¬
tel lectual l i fe. Her best-known works are
The Second Sex (1953) and The Man¬
darins (1956). She has also written an
autobiographical trilogy, and amoving ac¬
count of her mother's death, AVery Easy

Death (1966).
B E AV E R B R O O K , W i l l i a m M a x w d l
Aitken, 1st Baron (1879-1964), Canadian
bom British ncwspapw owner and Con-
SMvadve c^inel minister. His govern¬
ment posts included mimsta- of aircraft
production 1940-42, and lord privy seal
1943-45. Among his mass<irculation
newspapers were the Daily Express, Sun¬
day Express and Evening Standard,
BEAVER^ large rodents (family Cas-
toridae), weighing up to 1001b or ov». of
Dorthem lands. They have Chick, hirry
waterproof coats, powerful, webfooted
hindlegs and smdl forelimbs with dex¬
terous, sensitive paws. Uiey are lissencep-
halic (smooth-brained), but nevertheless
by far the most intelligent rodents: their
technical constructive skill, exemplified
by their building, &om logs and mud,
dams and lodges (domes up to 23ft in
diameter in which they live), is surpassed
only by that of man. The dominant fea¬
tures of their skulls are the powerful in¬
cisors, with which they fell trees and gnaw
togs into shape. Their large, heavy tails
are used on land for balance and in the
water as rudders. Their respiratory system
enables them to remain underwatu for up
to 15 minutes.

BEBEL, August (1840-1913), leading
German soc id i s t and co - f ounde r o f t he
Social Democrahc party (1869). Astrong
anti-militarist and fighter for women’s
rights, his Women and Socialism was pub¬
lished in 1879.
BECHET, S idney (1897-1959) . US
s<^>rano saxophonist, amaster of New Or¬
leans jazz. He settled in Paris in 1949.
B E C H U A N A L A N D P R O T E C T O R A T E .
See BOTSWANA,
BECKER, Boris (1967- XGeiman ten¬
nis player. In 1985 be became the
youngest winner of asingles title at
Wimbledon at the age of 17. He has won
the title three times and helped Geimany
to win the Davis Cup in 1988.
BECKER, Carl Lotus (1873-1945), US
historian of Cornell University, Ithaca,
N.Y., who brought an elegant style and
original insists to such subjects as The
Declaration of Independence (1922) and
The Heavenly City of the Eighteenth Cen¬
tury Philosophers (1932).
BECKET, Saint Thomas h(! 118-1170).
martyr and archbishop of Canterbury, He
first served as chancellor under Henry U,
becoming aclose friend, but in 1162 was
appointed archbishop of Canterbury.
Thereafter he supported the Church
against the monarchy, and soon he and the
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phasized.
BED SORE, ulceration of the skin on the
back of aperson who is allowed to lemaio
for too long in one position. Pressure of
the bed against the skin first squeezes out
the blood supply and then, by friction,
b r e a k s d o w n t h e t i s s u e s i n t o a n u l c e r
(sore) that causes no pain.
BEDSTRAW, herbs of the madder fami¬
ly. They are low-growing witii weak
stems and lacy flowers. Some are sweet-
scented and, in Europe, were used for
stuffing manresses, TTiere are about 20
species in North America, including the
goose grass of eastern states.
BE^ superfamily (Apidea) of insects
which convert nectar into hooey fcn^ use as
food. There are about 20,000 species.
Bees and fiowering plants are largely in¬
terdependent, plants are pollinated as the
bees gather their pollen. Many farmers
keep bees specially for this purpose.

Most bees are solitary and each female
builds her own nest, although many bees
may occupy asingle site. Eggs are laid in
cells provided with enou^ pollen-nectar
paste to feed the larva until it becomes a
flying, adult bee. Social bees (honeybees
and bumblebees) live in complex societies
of 10,000-50,000 members. Headed by
the queen, whose function is to lay eggs
(up to 2,000 aday), the community com¬
prises female woricers which collect pollen
and build cells, and male bees, or drones,
which fertilize the few young queens that
appear each fall. Parasitic bees, not
equipped to build hives, develop in the
cells of the host working bees.
BEE-EATER, family of insect-eating
birds. They are colorful birds with long,
slender tail feathers. Many of them are
various shades of green and yellow, but
the carmine bee-eater of Africa has bri l¬
liant red and blue plumage. In spite of
their name, bee-eaters eat all kinds of in¬
sects, which they catch in the air.
BEE FLY, any irrsect of the family
Bombytiidae. Many resemble bees, and
most have long f̂ ing organs that are
used to obtain nectar from flowers. Their
metallic brown, black, or yellow color is
attributable to acovering of dense hair; in
many species the body and sometimes
wings bear patches of delicate and easily
abraded scales.
BEEBE, Charies WUliam (1877-1962),
US naturalist remembered for the descents
into the ocean depths he made with Otis
Barton in their bathysphere. Diving off
Bermuda in 1934, they reached athen-
record depth of 3,028ft.

king were at odds. The rift culminated in
Becket's refusal to approve the royal
“Consti tut ions of Clarendon." whidi
sought to l imit Church authority. A
threatened papal interdict brought atem¬
porary reconciliation, but in 1170 the in¬
transigent Becket was murdered in the
cathedral at Canterbury by four knights in¬
spired by some rash words of the king's.
Becket was canonized in 1173.
BECKETT, Samud Barclay (1906- )
Irish dramatist and novelist, resident in
France since 1937. His work, much of it
w r i t t e n i n F r e n c h , d e a l s w i t h h a b i t ,
boredom and suffering, and is deeply
pessimistic. His novels include Murphy
(1938) and the trilogy MoUoy, Malone
Dies, and The Urutarnable (1951-53).
Among his plays are Waiting for Godot
(1952) and Happy Days (1961). Beckett
won the 1969 Nobel Prize for Literature.
BECQUEREL, Antoine Henri (1852-
1908), French physicist who, having dis¬
covered natural r̂ oactivity in auranium
sait in 1896, shared the 1903 Nobel
Physics Prize with Pierre and Marie Curie.
BEDBUG^ anumber of bugs of the
family Cimicidae, order HemifHera,
bloodsuckers parasitic on man and other
animals. The common bedbug, Cimex
leciularius, found throughout most of the
world is about 5mm (0.2in) long and 3mm
(0.12in) broad, and colored usually
mahogany brown, thou^ it may appev
reddish if it has recently fed or purplish if
an older meal is still in its gut. Adults may
survive for up to ayear without feeding.
Very occasionally they may transmit
dangerous diseases.
BEDE, Saint (c673-735), known as "The
Venerable," an Anglo-Saxon monk and
s c h o l a r w h o s e w o r k e m b r a c e d m o s t o f
contemporary learning. His Ecclesiastical
History of the English Nation is indispen¬
sable for the early history of England.
BEDFORD, Gunning, Jr. (1747-1812),
US lawyer, statesman, and signer of the
C o n s t i t u t i o n . B e d f o r d a t t e n d e d t h e
Constitutional Convention as adelegate
from Delaware and played amajor part in
the drafiing and ratification of the Con¬
stitution. He was appointed judge of the
US District Court for Delaware in 1789.
BEDOUIN, nomadic herdsmen of Che
Syrian, Arabian and Sahara deserts. Al¬
though Muslim, Bedouin society retains
pre-Islamic beliefs. It is comprised of
rigidly hierarchical tribal groups, some of
which still practice slavery. Such values as
obedience, generosity, honor, cunning,
vengefulness and forgiveness are era-
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BEECHAM, Sir "niomas (1879-1961),
English conducfor. He introduced many
operas to England, notably Richard
STRAUSS' Der Rosenkavalier, and was an
eloquent advocate of the music of his
f r i e n d d e u u s . B e e c h a m f o u n d e d t w o
Mchestras, the London Phi lharmonic and
the Royal Philharmonic.
BEECHER, Catharine Esther (180&-
1878), US educator, advocate of education
for women, founder of schools and col¬
leges for women in Connecticut and the
M i d w e s t .
BEECHER, Henry Ward (1813-1887),
US clergyman, lecturer and author.
Preacher of Plymouth Congregational
Church (1847-87) in Brooklyn. N.Y., he
was the subject of anotorious and sensa¬
tional lawsuit for adultery. Like hi.s father,
Lyman Beecher, he was renowned as an
o r a t o r . H e w a s a s t a u n c h a d v o c a t e o f
abo l i t ion ism.
BEECHER, Lyman (1775-1863), US
clergyman and liberal theologian who
helped found the American Bible Society
(1816). Beecher’s sermons against slavery
and intemperance made him one of the
most influent ia l orators of h is t ime. His

daughter was Harriet Beecher Stowe.
BEELZEBUB, Philistine god worshiped
by the people of Ekron, whom the Is¬
rael i tes named " lord of the flies." In the
New Testament, be is referred to as the
chief demon.

BEER, an alcoholic beverage made by
fermenting cereals. Known since ancient
times, beer became cormnon where the
climate was unsuited to wine production.
Beer includes all the malt liquors various¬
ly called ale, stout, porter (drunk in the
UK and Ireland) and lager. The alcohol
content is 1-7%.

BEERBOI^ Sir Max (1872-1956),
English satiri(̂  writer and caricaturist,
educated at Merton College, Oxford. He
is best known for the caustic yet benign
w i t o f h i s c a r i c a t u r e s o f e m i n e n t V i c ¬
torian and Edwardian figures, and for
h i s s a t i r i c a l n o v e l ^ u t O x f o r d , Z u l e i k a
Dobson (1911)
BEERSHEBA, c i ty in SIsrae l ( the
Negev), 45mi SW of Jerusalem. Home of
the biblical patriarch, Isaac and Abraham
and once the outermost town of Judah, it
is now an industrial and trading center.
BEET, Beta vulgaris, biennial plant with
afleshy taproot. The most extensively
grown variety is sugarbcet, which provi¬
des 33% of the world’s sugar. Also cul¬
tivated are the garden (or red) beet, eaten
either boiled or pickled, the mangelwur-

zsl, used as forage, and the leaf beet
(Swiss chard), used as apotherb.
BEETHOVEN. Ludw ig van (1770 -
1827), German composer, bom in Bonn.
His prodigious talent was soon recog¬
nized: HAYDN singled him out and offer̂
to take the young musician on as apupil
in Vienna. There Beethoven’s remarkable

piano playing attracted attention, as did
his eccentric behavior. Beethoven’s deaf¬
ness began when he was about 30 and was
total by the time he was in his iate 40s.
This did not interfere with his creativity,
but he never heard much of his mature
w o r k .

Beethoven’s musical life is commonly
divided into three periods. The Pathitique
piano sonata and the First Symphony be¬
long to the first period, ending about
1802, when he was still influenced by
Haydn and Mozart. To the middle perioi
ending about 1816, belong works in his
own individual style, such as the Uiird
(Eroica} and Fifth Symphonies, Fifth
Piano Concerto (Emperor), the Kreutzer
Violin Sonata and the opera Fidelia. His
later, more intense, highly individual
works include the Ninth (Choral) Sym¬
phony, the Missa Solemnis (Mass in D)
and ̂ e innovating late string quartets, in¬
cluding the Grosse Fuge.
BEEIXES. common name for a l l insects
of the order CoUoptera, the largest in the
animal kingdom, beetles occur in diverse
forms, colors and habitats and range from
0.4mm to over 150tnm in length. They are
distinguished by hard protective wing
cases which enclose amore fragile pair of
wings. Some, however, such as the ground
beetles and weevils, are flightless. All
beetles develop from eggs into larvae and
then pupate before becoming adults, nie
life cycle can range from the usual thî
larval stages to as many as 12 or more and
may last for as little as 2-3 weeks or as
much as 5years. Beetles and their larvae
eat animal vegetable and even inorganic
matter; some eat carr ion, others l ive off
dung and anumber prey on other beetles.
Among the economically harmful beetles
are the potato-destroying Colorado beetle,
and the woodworm and deathwatch beet¬
les, which attack and destroy furniture and
w o o d w o r k .
BEGIN, Menachem (1913-1992), Israeli
prime minister (1977-̂ 3). From boyhood
in Poland he was active in the movement
to es tab l i sh aJewish s ta te in Pa les t ine .

After Israel won independence, he entered
the Knesset (1948) and was an opposition
leader for most of the next 30 years. He
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became the leader of the new Likud Party
(1973) and won the prime ministership in
1977. He negotiated apeace treaty with
Egypt, for which be shared the 1978
Nobel Peace Pri7« with Egyptian Presi¬
dent Anwar Sadat. In 1982 he authorized
the Israeli invasion of Lebanon to expel
the PALESTINE UBERAT10N CHtGANtZATUM
from that country.
BEGONIA, agenus of perennial plants
with about 900 species. Mostly succulent
herbs, native to tropical regions, they are
cultivated in house and garden for their
colorful foliage, for example Begonia
diadema. B. rex (silver leaO and B.
masoniana (iron cross), or for their attrac¬
tive large flowers, for example B. tuber-
hybrida and the Reiger begonias.

They have tuberous, rhizomatous or
ribrous roots. Indoors, begonias grow best
in asunny east or west window during the
winter, but the degree of direct summer
sunlight that individual varieties can
tolerate varies. They grow best within the
temperature range 60'F to 70*F, and hot
dry air must be avoided. The soil should
be kept evenly moist, avoiding extreme
dryness or wetness. They can be
propagated from seed, tuber and rhizome
cuttings, leaf cuttings or division of the
tubers. Family: Begoniaceae.
BEHAN, Brendan (1923-1964), Irish
playwright and author, noted for his vivid
ribddry and satire. His best-known works.
The Quare Fellow (1956), The Hostage
(1959) and the autobiographical Borstal
Boy (1958). deal largely with his experien¬
ces in the Irish Republican Army and sub¬
sequent imprisonment.
B E H A V I O R T H E R A P Y, m e t h o d s f o r
changing habits that are based on experi¬
mentally established techniques.
B E H AV I O R A L S C I E N C E S ,
sciences dealing with human behavior, in¬
dividually or socially. The term, which is
sometimes consider^ synonymous with
social sciences, embraces such fields as
PSYCHOLOGY, SOCTOLOOY, ANTHROPOLOGY.
BEHAVIORISM, school of psychology
based on the proposal that behavior should
be studied empirically by objective obser¬
vations of reactions rather than specula¬
tively. It had its roots in animal b^avior
studies, defining behavior as the actions
and reactions of aliving organism (and,
by extension, man) in its environment;
and more specifically in the work of pav.
Lov in such fields as conditioned reflexes.
Behaviorism developed as an effective
factor in US psychology following the
work of J. B. WATSON Just before WWI

a n d s i n c e t h e n i t h a s i n fl u e n c e d m o s t
schools of psychological thought.
BEHN, Aphra (1640-1689), Engl ish
dramatist, novelist and poet, the first
professional English woman writer. Her
many wo rks , i i t c l ud ing t he nove l
Oroonoko and the plays The Forced Mar¬
riage and The Rover show technical
ingenuity, wit and vivacity.
BEHRMAN, Samuel Nathaniel (1893-
1973), US dramatist noted for his com¬
edies of manners (Biography. 1932; No
Time for Comedy. 1939). He also wrote
film scripts and abiography of satirist
Max Beeibohm (I960).
B E I D E R B E C K E , L e o n B i s m a r c k
"Bix" (1903-1931), US jazz musician.
An accomplished pianist and brilliant
trumpet player, he joined the renowned
Paul Whiteman band in 1928. E>espite his
early death through alcoholism and
general ill health, he ^eatly influenced the
development of jazz.
BEIRUT, capi tal artd chief port of
Lebanon on the EMediterranean coast. I t
stands on atriangular peninsula at the foot
of the Lebanon Mis. The city was long a
major Middle Eastern commercial and
transpoitadoh center. Afrer the Lebanese
civi l war between Muslims and Christians
broke out in 1975. sporadic fighting in
Beirut destroy«l mutm of the city and
reduced its economic role. In 1982 invad¬
ing Israeli troops fought to oust PAi.nsnNe
LIBERATION (xtCANtZATiON ̂ criillas from
Beirut and heavy destruction resulted. A
multinational peacekeeping force was sta¬
tioned in the city, but it was withdrawn in
1984 after it was subjected to terrorist at¬
tacks. including the bombing on Oct. 23,
1983, of the US Marine Corps headquar¬
ters at the Beirut airport in which 241 US
serv icemen d ied and the a lmos t s imu l¬
taneous bombing of abanacks used by
French paratroopers in which 58 were
killed. Fighting among Lebanese factions,
Muslim and Christian, and Palestinians
ended in 1991. Pop 1,423,000.
B^JART, Maurice (1927-). French dan¬
cer and choreographer. He danced with
various companies in Europe and or¬
ganized his own company in 1954. As
director of the Ballet of the 20th Century
in Brussels, Belgium, from 1959 he gave
the company an international reputation.
BELARUS, orWlute Russia, independent
republ ic in EEurope, former ly the
Byelorussian Soviet Socialist Republic of
t h e U S S R .

Land. Belarus is bordered on the Nby
Latvia and Lithuania, on the Wby Poland,

those
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for mounting spectacular productions,
with lavishly detailed sets, to promote
newly discovered stars.
BEL CANTO, style of singing in 19th-
century Italian opera, characterized by the
singer’s extravagant ornamentation of the
music in order to heighten the emotional
content and display versatility. Two great
modem exponents are Maria Callas and
loan Sutherland.

BELFAST, seaport and i^ital of N
Ireland (Ulster). Despite major shipbuild¬
ing and other industries, the area remains
the most depressed in Britain. Since 1969
Belfast has seen violent clashes between
the dominant Protestants and the Caholic
minority. Pop 319.400.
B E L G I A N C O N G O . S e e z a k e .
BELGIUM, kingdom of NW Europe,
bordered to the Sby France, to the Eby
Luxembourg and Germany and to the N
by the Netherlands. It has ashort North
Sea coastline. Belgium is one of Europe’s
most densely populated countries. There
arc nine regions: Antwerp, Bryant, E
Flanders, WFlanders, Hainault, Lifege,
Limburg. Namur and Luxembourg.

on the Sby Ukraine, and on the Eby Rus¬
sia. Most of it is hilly, with marshes and
hardwood forests. It is drained by the
Dnepr, Western Dvina, and Neman rivers.
The continental climate is moderated by
the nearness of the Baltic Sea.
People. White Russians were among the
Slavic peoples who formed the original
Russian state in the 9th century. Today
they constitute 79% of the country’s
population, Russians 12%, Poles 4%, Uk¬
rainians 2%. They are largely Eastern Or¬
thodox in religion. The chief cities are
Minsk, the capital, Gomel, Mogilev, and
V i t e b s k .
Economy. Peat, found in extensive mar¬
shes, is the country's must valuable
mineral resource; it is used for fuel, fer¬
tilizer, and as araw material in the chemi¬
cal industry.
History. When the Mongols conquered
the Kievan Russia state in the 13th cen¬
tury, Belarus came under the control of
Lithuania and Poland. In the partitions of
Poland in the I8lh century, it passed to
Russia. Belarus declared its independence
from the USSR in Aug. 1991. It is amem¬
ber of the Commonwealth of Independent
States and has been amember of the UN
since 1945.
BEKESY, George von (1899- ). Hun¬
garian-born US scientist who, in 1961.
was awarded the Nobel Prize for Medicine
for his research into the mechanism of the
human i nne r ea r. He made d i scove r i es
about the physical mechanisms of hearing,
particularly with respect to discrimination
of pitch, that aided the diagnosis of faulty
hearing and helped in prescribing the
proper treatment.
BELAFONTE, Harry (1927- ) . U S
singer and actor best known for his inter¬
pretation of West Indian calypso folk
songs. Belafonte is also active in many
human rights causes.
BELASCO, David (1853-1931), US
playwright and theatrical producer. In
New York after 1880 he became famous

Official name: Kingdom of Belgium
Capital: Brussels
Area: 11.783sqmi
Popultion: 9,922,500
Growth ra te : 0 .1%
Languages: French, Flemish, German
Religion: Roman Catholic
Monetary unit (s): 1Belgian franc =100
cent imes

Land . F lande rs bo rde rs the sea and i s
mostly flat plain with sandy beaches; ftir-
ther inland, the region is intensively cul¬
tivated and drain^ by the Leie, Scheldt
and Deader rivers. Central Belgium con¬
sists of alow pUteau (3(X)-600ft), which is
also arich agricultural area. The southern
edge of this plateau is bounded by the
Sambre-Meuse valley, the main industrial
and coal-mining region of Belgium. About
25% of all Belgians live in this area of
only 800sq mi. In SE Belgium lies the Ar-
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dennes plateau, amainly uaculdvated area
of peat bogs and woodlands, about 1000-
1,500ft high. The country has agenerally
temperate climate.
People. Belgium is politically and cul¬
turally divided because it has never been
linguistically united. Aline running East-
West, just Sof Brussels, divides the Fle¬
mish-speaking Flemings in the north and
the Frwich-speaking Walloons in the
south. Both languages are in official use.
History. The kingdom emerged only in
the 1830s, when it seceded from the
Netherlands. Arevolution^ government
proclaimed independence in 1830, and in
1839 Belgium was reco^2ed as aper¬
petually neutral sovereign state. The
country was led to prosperity under Kings
Leopold Iand II.

Belgian neutrality was violated by Ger¬
many in 1914 and 1940, and massive
destruction was caused before its libe¬
ration by Allied and resistance forces in
1944. Belgium recovered rapidly, eco¬
nomically and industrially, under King
Baudouin. and is now aprosperous mem¬
ber of the EUROPEAN ECONOMIC CCTaMUNTTY,
thanks to successful manufacturing in¬
dustries and transportation systems.
Flanders and the north generally are more
prosperous than the French-speaking
south, heightening linguistic and ethnic
tensions. Government by shifting coali¬
tions has been the rule.
BELGRADE, capital of Serbia (formerly
Yugoslavia), abusy port and industrial
center at the junction of the Danube and
Sava rivers. Important products include
machine tools, tractors, fiimiture and
foodstuffs. Pop 1,455,500.
BELIZE, formerly (until 1973) British
Honduras, an in^peodent nation since
1981.
Land. Situated on the subtropical Carib¬
bean coast of Central America, Belize is

bordered by Mexico on the Nand by
Guatemala on the SW. The country, which
is densely forested, is about the size of
New Hampshire.
People and Economy, The population
consists of Creoles (of mixed ̂ ^can and
European origin), descendants of Carib In¬
dians. Maya Indians, and asmall minority
of Europeans. Most people live on the
coast. Timber used to be the mainstay of
the export-oriented economy, but it has
been supplanted by citrus fhiits, banai^
and sugarcane. Fishing and livestock in¬
dustries are being developed.
History. European settlement began in
the I7th centuiyand in the 18th century

Ofl lc ia l name : Be l i ze
Capital: Belmopan
Area: 8,867s<] mi
Populatioo: 179.500
Growth ra te : 1 .9%
Languages: English, Spanish, Indian
dia lec t
Religions: Roman Catholic, Protestant
Monetary unit(s): 1Belizean dollar
s100 cents

Aftican slaves were brought in to CTt
mahogany. The country became aBritish
colony in 1862 and achieved internal self-
government in 1964. Disputes with
Guatemala concerning the latter’s claim
that Beliu is an inheritance from Spain
delayed the proclamation of independence
until 1981. In 1991, Guatemala recog¬
nized Belize’s sovereignty (but not neces¬
sarily its present borders), giving up its
long-standing claim to the country.
B E L K N A P, W i l l i a m Wo r t h ( 1 8 2 9 -
1890), US secretary of war (1869 670) in
the cabinet of President Ulysses S. Grant.
Accused of accepting brib«, he was im¬
peached but resigned to avoid conviction.
Tbe scandal was one of several that sullied
the Oram administration.
BELL, ancient musical instrument in all
sizes comprising asuspended metal
container with abeater attached, which
rings when shaken. TTiey have been made
of various kinds of materials at di fferent
times, but modem bells are made of
bronze—usually TI% copper and 23% tin.
After casting, IkHs are tuned by carefully
shaving off metal from the interior by
means of aspecial lathe.
B E L L , A l e x a n d e r G r a h a m ( 1 8 4 7 -
1922). Scottish-bom US scientist and
e d u c a t o r w h o i n v e n t e d t h e t e l e p h o n e
(1876), founded the Bell Telephone Com¬
pany and devised the wax-cylinder phono¬
graph and various aids for teaching the
deaf. In later life he helped perfect the
aileron for airplanes.
BELL, Danie) (1919- ), US sociologist,
author of the controversial The End of
Ideology (I960) aad The Coming of Post-
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w a s d e d i c a t e d a s a m e m o r i a l t o t h e
American dead.
BELLFLOWER, the name given to more
than 700 species of attractive plants that
produce bell-shaped flowers. The best
known are the bluebell and the Canterbury
bell. There are annua], biennial and peren¬
nial species, and they range in size from a
few inches to more than 6ft tall.
BELLINI, family of Early Renaissance
Venetian artists. Jacopo (cl400-cl470)
evolved amuch-imitated compositional
technique of depicting small figures in
vast, precisely detailed architectural set¬
tings. Few of his paintings survive, but he
influenced others directly and through his
sons and son- in - law, Andrea Man tegna .
Gentile (cI429-l507), his elder son, is
noted for his strong, realistic portraits as
well as for his use of perspective to give a
sense of true spatial depth. Giovanni
(cI430-15’16), the younger son. was the
greatest Early Renaissance Venetian
painter. His e^y works were influenced
by Mantegna, but he later developed the
poetic use of light and color for which he
is famous. His pupils, TmAN and oior-
oiONE, continued and developed his style.
BELLINI, Vincenzo (1801-1835), I^ian
opera composer of the bel canto school.
His most popular works today are his last
three: Lo Somnambula (1831), Vorma
(ISSlland/Purimni (1835).

B E L L C K ; ( J o s e p h P i e r r e ) H i b i r e
(1870-1953), French-bom English poet,
essayist and historian. An ardent Roman
Catholic polemicist and close friend of G.
K. Chester ton, h is first wel l -known work
was The Bad Child's Book of Beasts
(1896).
BELLOW, Saul (1915-), Canadian-bom
American novelist noted for his narrative
s k i l l a n d f o r h i s s t u d i e s o f J e w i s h -
American l i fe. His best-known books are
Herzog (1964) and The Adventures of
Augie March (19S3). Other novels in¬
clude Dangling Man (1944), Henderson
the Rain King (1959), Mr. Sammler's
Planet (1910), Humboldt’s Gift (1975),
and More Die of Heartbreak (1986). He
received the 1976 Nobel Prize for Litera¬
t u r e .

BELLOWS, George Wesley (1882-
1925), US painter and lithographer. One
of the best and most interesting early 20th-
century "realists," he often succe^ed in
capturing the raw human energy of his
countrymen. Bellows, who remained aloof
from modem European influences, was
also influential in reviving US lithog-
raphy.

Indusiriat Society (1973). He cofounded,
with Irving Krisiol, the quarterly Public
Opinion (1965), and taught at Columbia
U-(1952-̂ 9) and Harvard (from 1969).
BELL, John (1797-1869), "Tennessee
Bell," presidential candidate of the consti¬
tutional UNION PARTY (1860) whO lOSt tO
Lincoln on the eve of the American Civi l

War. As congressman 1827-41 and
senator 1847-59, he was leader of acon¬
servative group of anti-secessionist
southerners. He held Tenn. in the Union
u n t i l P r e s i d e n t L i n c o l n ’ s c a l l t o a r m s ,
when he openly, but not act ive ly,
espoused the rebel cause.
BELLA COOLA, tribe of Native Amw-
icans in western Canada near the North

Pacific coast. They spoke aSalishan lan¬
guage related to that of the Coast Salish to
the north. Their ancestors probably
separated from the main body of Salish of
the interior and migrated northward. The
a n c e s t o r s o f m o d e m B e l l a C o o l a w e r e
s u c c e s s f u l fi s h e r m e n a n d w o o d w o r k e r s
for centuries.
BELLADONNA, name of the deadly
nightshade, aherbaceous plant whose
dried leaves and roots produce acrude
drug of the same name. Upon refinement,
v a r i o u s m e d i c i n a l a l k a l o i d s , s u c h a s
atropine, are produced. They are valuable
for treating certain nervous conditions and
as painkillers.
BELLAMY, Edward (1850-1898), US
author. His Utopian Looking Backward:
2000-1877 (1888) pictured abenevolent
state socialism with worker-ownership.
Following its success, "Bellamy Clubs"
and a"Nationalist” movement to promote
his ideas attracted anationwide following.
B E L L A R M I N E , S a i n t R o b e r t ( 1 5 4 2 -
1621), Italian Jesuit theologian and car¬
dinal, aleader of Ae Catholic Reformation
by virtue of his polemical and devotional
writings. He was canonized in 1930 and
declared aDoctor of the Church in 1931.
BELLBIRD, common name for anum¬
ber of bird species, ail of whose songs
resemble ringing bells. The name is most
commonly used for the white bellbird of
the South American tropical rain forests.
This snow-white bird is known locally as
the campanero, which is Spanish for bell
ringer. Its sharp, ringing cry sounds like a
high-pitched church befi and can carry for
hundreds of yards.
BELLEAUWOOD, Battle of (June 6-
25, 1918), part of the WWl second battle
of the Mame in which abrigade of US
Marines, with French support, halted five
German divis ions. In 1923 the batt lefield
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He is best known for his short humorous
pieces, published in several collections,
and his satirical short films. His grandson,
Peter Benchley (1940-), wrote the best¬
selling novel Jaws (1975).
BENDS, adangerous physiological reac¬
tion that occurs when adeep-sea diver
returns loo quickly to normal atmospheric
conditions after along period at high pres¬
sure. Under pressure, the blood absorbs
larger quantities of gases than under nor¬
mal condit ions. I f this pressure is
decreased too suddenly, the dissolved
gases escape rapidly and form bubbles in
the blood. Nitrogen bubbles may cause
symptoms such as painful joints and
muscles, contortions, double vision, and
paralysis. The only effective treatment is
to place the victim in apressure chamber
at the pressure he was formerly working
at. and gradually restore the pressure to
normal .
BENEDICTINEORDERS, the "Black
Monks," order of monks and nuns follow¬
ing the rule of St. Benedict of Nursia.
Their motto is "Pray and work." Stress is
laid on acombination of prayer, choral of¬
fice. study and manual labor under an
abbot's supervision. There has been a
great revival of the Benedictine rule since
1830 mEurope and the US.
BENEDICT OF NURSIA, Saint (c480-
547), father of Western mona-sticism,
whose "rule" set the pattern of monastic
life from the mid-7th century. For three
years he lived as ahermit near Subiaco,
Italy. His piety attracted many followers,
some of whom he later grouped in 12
monas te r ies . Bened ic t a lso founded the
monastery of Monte Cassino.
BENEDICT XV (1854-1922) , pope
from 1914. Strictly neutral during \VWI,
he advanced several peace proposals and
did much to aid war victims and prisoners
of war.
BENELUX, acustoms union between
Belgium, the Netherlands and Luxem-
bou^, established in 1944 and revised by
the Hague protocol of 1947. Benelux is
often used collectively for the countries
themselves.
BENES, Eduard (1884-1948), cofounder
with TomiS Masaryk of the Czechoslovak
Republic. He was foreign minister 1918—
35, prime minister 1921-22, president
1 9 3 5 - 3 8 a n d 1 9 4 6 - 4 8 , a n d h e a d o f a
govemraent-in-exilc 1940-45. His appeals
to Br i ta in and France in ’ 1938 fa i led to
prevent Hi t ler ’s occupat ion of the
Sudecenland. He died after the 1948 com¬

munist coup.

BELL’S PALSY, disorder of the function
of the 7fh cranial nerve (facial nerve)
resulting in weakness of the face muscles.
The cause is unknown. Bell's palsy occurs
most often in young men. In the majority
of cases, power begins to return to the
paralyzed muscles within ten days or so
and there is usually complete recovery.
However, there are an unfortunate few in
whom partial or complete paralysis exists.
The doctor will prescribe corticosteroids
in high dosage as soon as possible after
the onset of the disorder in order to reduce
the incidence of penistent facial weak¬
n e s s .

BELORUSSIA. See Be la rus .
BELSEN, German vi l lage in Lower
Saxony, former site of the infamous Nazi
concentration camp where over 115,(X)0
people, mostly Jews, were killed.
BELUGA, derived from the Russian for
"white," is the name of two animals. One
is the sturgeon, found in Russian lakes and
rivers, from which caviar is obained. It is
probably the largest of all freshwater fish
and can reach 20ft in length. The other is
t h e w h i t e w h a l e , a r e l a t i v e o f t h e
narwhale, which lives in northern seas and
is prized for its skin.
BEMELMAN^ Ludwig (1898-1962),
Aus t r i an -Amer i can w r i t e r and i l l u s t ra to r
of Hansi (1934), Madeline (1939), My
'Nar with the United States (1937) and
other satiric and children’s stories.

BEMIS, Samuel Hagg (1891-1973), US
historian. AYale professor (1935-60), he
was an ex^ on US diplomatic history.
His books included ADiplomatic Histop/
of the United States (1936) and two Pulit¬
zer Prize-wiiuiing works, Pinckney's
Treaty (1926) and John Quincy Adams
and the Foundations of American Foreign
Policy (1950).
BENAVENTEY MARTINEZ, Jac in to
(1866-1954). Spanish playwright who
wrote and staged 172 comedies and
helped establish the modem theater in
Spain. He was awarded the 1922 Nobel
Prize for Literature for such popular plays
as Bonds of Interest (1907) and La
Malquerida (1913).
BEN BELLA, Ahmed (1918-), Algerian
revolutionary who helped plan the 1954
anti-French revolt. After the post inde¬
pendence power struggle of 1963, Ben
Bella became president but was ousted by
Col. Boumedienne's coup of June 19,
1965.
BENCHLEY, Robert Charles (1889-
1945), US writer, drama critic of Ufe,
1920-29. and the New Yorker, 19299640.
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BEN£T, Stephen Vincent (1898-1943),
US poet, novelist and short story writer,
whose works center on US history and
tradition- His epic poems John Brown's
Body (1928) and VJestem Star (1943)
won Pulitzer prizes. Among his most
f a m o u s s h o r t s t o r i e s i s T h e D e v i l a n d
Daniel Webster (1937).
BENGAL, region including Bangladesh
and NE India on the Bay of Bengal, hs
chief city, Calcutta, was capital of British
I n d i a 1 8 3 3 - 1 9 1 2 , a n d i t
autonomous province from 1935 until the
partition of India in 1947. The Wbecame
West Bengal State and the Ewas included
in Pakistan until Bangladesh's 1971 decla¬
ration of independence. Most of the Sis
occupied by the Ganges-Brahmaputra
delta.

BENGALI, Indo-Aryan language, related
to Assamese, Bihari and Oriya. One of the
principal languages of the Indian subconti¬
nent, it has arich literary heritage and is
spoken by some 90 million people in
Bangladesh and 50 million in West Bengal.
BEN-GURION, David (1886-1973) ,
Polish-bom founder and first prime mini¬
ster o f Is rae l . A f te r WWI he co founded

the Haganah. undeiground Jewish army
and the Histadrut, the General Federation
of Jewish Labor (1920). He became leader
of the Mapai la r̂ party (1930) and the
World Zionist Organization (1935). As
prime minister and defense minister,
1949-53 and 1955-63 he more than any
ocher leader molded modem Israel.

BENIN, arepublic in WAfrica, bounded
by Togo. Burkina, Niger, Nigeria and the
Atlantic, until 1975 known as Dahomey.
Land. Benin is long and narrow, extend¬
ing inland some 450mi from the Gulf of
Guinea to tbe Niger R, Beyond the
lagoons that lie behind the coastal strip,
the country is flat and forested. In the N,
streams flow to the Volta and Niger rivers.
In the NW are the Atacora Mts, Benin's
highest elevation, about 2,000ft. SBenin
has an equatorial climate, with two rainy
and two dry seasons. There is only one
rainy season in the N, where the climate is
tropical.
People. The population is concentrated in
the Scoastal region, where Cotonou, a
major port city and commerce city, and
Porto Novo, the capital, are located. There
are four major tribes: the Fon, Adja and
Yoruba in the Sand the Bariba in the NE

and central regions. There is a. small
European community, mostly French.
There are some technical schools and one

university, but illiteracy is high.

w a s a n

Ofliciai name: Republic of Benin
Capital: Porto Novo
Area: 43,450sqmi
Population 4.832,000
Growth ra te : 3 .3%

Languages: French, Fon, Mina, Yoruba,
D e n d i

Rdig ions: Animist , Musl im, Roman
Catholic, Protestant
Monetary unit($): 1CFA franc =100
cent imes

Economy. Benin is one of the world’s
poorer countries. Its economy is based on
agriculture; tbe major cash crop is the oil
palm. Other expOTts include hides and
skins, cotton, peanuts and coffee. Exces¬
sive dependence on one commodity and
on foreign aid have hampered economic
growth, however, Benin’s position as a
transit point for Nigeria and landlocked
Niger has provided die impetus for an ex¬
panding transport sector. Industry, on the
whole is presently small-scale.
History. Benin or Dahomey came under
French influence in 1851, after taking a
profitable part in the slave trading which
earned the region the title of the Slave
Coast. It became part of French West
Africa in 1904 but gained independence in
i960 and joined the UN. Since then it has
suffered from political turmoil, including
aseries of coups in the 1960s. Athree-
man Presidential Counci l was establ ished
in 1970. The council was overthrown by
the army in 1972. Power was transferred
to an elected legislature in 1979-80. al¬
though there was only one legal party and
coup leader Mathieu Kerekou remained
president until 1991. Benin adopted a
Marxist orientation in the 197()s, but
reversed itself in the 1980s in the face of
economic stagnation and high foreign
d e b t . A t t h e b e h e s t o f i n t e r n a t i o n a l
lenders, it adopted unpopular austerity
m e a s u r e s -

BENJAMIN, Judah Philip (1811-1884),
West Indian-bom US polit ician and
lawyer, called the "brains of the Con-
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federacy." As US senator from La. (1853-
61), he proved an able advocate of the
Southern cause. After secession, Jefferson
Davis, his personal friend, appointed him
successively attorney general, secretary of
war, and finally secretary of state (1862-
65) in the Confederate government. On
the collapse of the Confederacy Benjamin
fled to England, where he became ahighly
successful barrister.
BENNETT, (Enoch) Arno ld (1867-
1931), English novelist, journalist and
playwright. He is famous for his novels
set in the potteries of Staffordshire: Anna
of The Five Towns (1902). The Old
Wives' Tale (1908), Clayhanger (1910),
Hilda Lessways (1911) and These Twain
(1916).
BENNETT, F loyd (1890-1928) , US
aviator who pilot̂  Richard Byrd on the
first flight over the NPole (May 9.1926).
He was awarded the Congressional Medal
of Honor.

B E N N E T T, J a m e s G o r d o n ( 1 7 9 5 -
1872), Scottish-bom US newspaper pub¬
lisher and editor, pioneer of modem news
reporting. In 1835 he launched the popular
sensationalist New York Herald, becoming
the first to print stock market items and
use the telegraph as anews source. His
son, James Gordon Bennett (1841-
1918), sent H. M. Stanley to find David
Livingstone (1869), and founded the New
York Evening Telegram (1869) and the
ParisHerald (1887).
BENNETT, Richard Rodney (1936- ),
English composer known primarily for the
strong dramatic sense wiA which he im¬
bued his works. His opera Mines of Sul¬
phur displays this dramatic gift above ail
in the emotional intensity of its orchest¬
rat ion.

BENNINGTON, Battle of (Aug. 14—16,
1777), REVOumoNARY WAR engagement at
Bennington, Vl. in which American
troops under John Stark and Seth Warren
repelled German mercenaries belonging to
the British army of John Burgoyne.
BENNY, Jack (Benjamin Kubelsky;
1894-1974), US radio, television, and
film comedian. H is rad io show ran f rom
1932 to 1955.
BENT, WilUam (1809-1869), US fur
trader and pioneer, the first permanent
white re,sident in Col. He formed Bent. St.
Vrain &Company in the upper Arkansas
valley and ran Bent’s Fort.
BENT GRASS, popular name for some
grasses of Europe, North America and
North Africa, widely grown for pasture
cover and for hay. In the US one widely

grown species is redtop. Some kinds of
bent grass are suitable for lawns and golf
greens.
BENTHAM, Jeremy (1748-1832), Eng¬
lish philosopher, economist and jurist. He
propounded imLriARiA.MSM, the aim of
which was to achieve "the greatest happi¬
ness of the greatest number," and argued
that legislation should be governed by that
aim. nicse ideas were expressed in An In¬
troduction to the Principles of Morals and
Legislation (1789). He had amajor in¬
fluence on prison and law reform in the
19th century, and on the thinking of J. S.
Mill and D. Ricardo. His head and
skeleton, dressed in his own suit, sit in
University College, London.
BENTLEY, Eric (1916- ). British-botn
US drama critic and university teacher.
Through his translations and theater work
he was instrumental in introducing the
plays and ideas of Brecht to the English-
speaking world.
BENTON, Thomas Hart (1782-1858),
US statesman. He represented Mo. in the
US Senate for 30 years (1821-51), cham¬
pioning die development of the West and
the interests of the common man. Benton
was aleader in the fight against the
Second Bank of the United States, earning
t h e n i c k n a m e O l d B u l l i o n B e n t o n " f o r
his advocacy of hard money. His prin¬
ciples led him to oppose the Mexican
War, and his opposition to the spread of
slavery lost him his Senate .scat and
brought his brief career in the House
(1853-55) to an end.
BENTON, Thomas Hart (1889-1975),
US painter, grandnephew of Senator T. H.
Benton. He was aleader of the influential

1930s regionalist school of painting,
devoted to depicting the life of rural
America. He was particularly known for
his vivid murals of the midwestem scene,
BENT’S FORT, atrading post on the
Arkansas River built by William bejtt and
his brothers in 1833. For 20 years it was a
center of trade with the Indian tribes of the
region and away station on the santa fe
T R A I L

BENZ, Karl (1844-1929), German en¬
gineer who built the first commercially
successful automobile (1885). His earliest
autos were tricycle carriages powered by a
small tNTERNALJrOMBUCTION ENGINE.
BENZEDRINE, trade name for adrug
containing amphetamine, used to stimulate
the brain. It is extremely addicting and is
only rarely prescribed.
BENZEN^ colorioss toxic liquid hydro¬
carbon (made of six Cand six Hatoms)



1 4 6 B E N Z I N E

BERGEN, Edgar (1903-1978) . US
venJriloquist, in radio, television, and
films from the 1930s with his principal
dummy, Charlie McCarthy. His daughter
Candice Bergen (1946- ), is afilm and
television actress.
BERGER, Victor Louis (1860-1929),
the first US Socialist congressman (1911-
13,1918,1919.1923-29). Bom in Austria
Berger was afounder and leader of the
American Socialist party. In WWl he was
sentenced to 20 years’ imprisonment for
aiding the enemy, but was freed on appeal.
BERGMAN, (Ernst) Ingmar (1918- ),
Swedish film and stage director, producer
and writer. He combines realism with im¬
aginative symbolism to explore themes
such as go(̂  and evil, love, old age and
death. Famous motion pictures include
The Seventh Seal (1956), Wild Strawber¬
ries (1957), Persona (1966), Cries and
W h i s p e r s ( 1 9 7 1 ) a n d F a n n y a n d
Alexander (1983).
BERGSON, Henri Louis (1859-1941),
French philosopher, the first exponent of
process philosophy. Reacting against the
physicists' definidon of time and sub¬
stituting anotion of experienced duration;
rejecting the psychophysical parallelism
of the day and asserting the independence
of mind, and viewing evolution not as a
mechanistic but as acreative process ener¬
gized by an ^lan vital (vital impulse),
Bergson was peiiiaps the most original
philosopher of the early 20th century. He
was awarded the Nobel Prize for Litera¬
ture in 1927.
BERIBERI, deficiency disease caused by
lack of vitamin Bi. (thiamine); ii may
occur in malnutrition, alcoholism or as an
isolated deficiency. Neuritis leading to
sensory changes, and foot or wrist drop,
palpitations, edema aitd lieart failure are
features; there may be associated demem
tia. Onset may be insidious or acute.
Treatment is thiamine replacement;
t h i a m i n e e n r i c h m e n t o f c o m m o n f o o d s

prevents beriberi.
BERING, Vihis Jonassen (1681-1741),
Danish explorer. Sailing in the service of
Russia, he probed Nthrough the Bering
Sea and discovered Bering Strait (1728)
and Alaska (1741). He died of scurvy on
Bering Island.
BERING SEA, the extreme Narm of the
NPacific Ocean, 885,000sq mi in area,
bounded by ESiberia, Alaska and the
Aleutian Islands. I t contains Nunivak Is¬
land, SL Lawrence Island, the Pribilof Is¬
lands (all US) and the Komandorskiye Is¬
lands (Russia), The iniemationat dateline

produced from petroleum by refining, and
from coal gas and coal tar. It is die
prototypical aromatic hydrocarbon com¬
pound.
BENZINE, chemical consisting of six C
and six Hatoms; aclear liquid hydrocar¬
bon of characteristic odor, occurring in
coal tar. It is used as asolvent in the
synthesis of many chemicals.
BEN-ZVI, Itzhak (1884-1963), Russian-
bom second president of Israel (1952-63).
He was active in Jewish pionew and self-
defense groups in Palestine from 1907,
and in 1929 was afounder of the Vaad
Leumi (National Council of Palestine
J e w s ) .
BEOTHUK, an extinct American Indian
tribe of hunters and gatherers that resid^

the island of Newfoundland. When dis¬
covered by John Cabot in 1497, the tribe
probably numbered no more than 500 per¬
sons; they were decimated by hunters
coming from Nova Scotia.
BEOWULF, anonymous heroic epic
poem, c8ih century, the greatest extant
poem in Old English. The poem uses e!^
ments of Germanic legend and is set in
Scandinavia. It tells of the hero Beowulf s
victories over the monster Grendel and
Grendel’s mother, his battle with a
dragon, and his death and burial. The only
manuscript (clOOO) is in the British
M u s e u m .

BERBERS, several culmrally sepâ e N
African tribes who speak the Hamitic Ber¬
ber language or any of its niany dialects.
Almost all the tribes are Muslim. They
live mainly in Algeria. Libya. Morocco
and Tunisia. Most are farmers or nomadic
herders, but some are oasis-dwellers. They
include the Jerbans, Kabyles, Mzabites,
Riffians, Beraber, Shluh, Shawia and
Tuaregs.
BERCHTESGADEN, small SE Bavarian
resort town in the Bavarian Alps, Ger¬
many. Nearby. Hitler built the Berghof,
his fortified chalet retreat, with its deep
mountainside bunkers. Pop 8.650.
BERENSON, Bernard (1865-1959),
Lithuanian-born US art historian. An ex¬
pert on Italian Renaissance painting, he
wrote the definitive study Italian Painters
of the Renaissance (1894—1907). Beren-
son bequeathed his It̂ ian villa, ait collec¬
tion and library to Harvard.
BERG, Alban (1885-1935), Austrian
composer of expressive twelve-twie mu¬
sic. Apupil of Schonberg, he adopted his
technique in such works as his violin con¬
certo (1935) and two operas, Wozzeck
(1925) and the unfinished (1935).

o n
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crosses it diagonally.
B E R I N G S E A C O N T R O V E R S Y,
Anglo-American dispute in the late I9ih
century. When indiscriminate slaughter by
var ious nahun.s threatened the valuable
seal herds of the US-owned Pr ibi lof Is¬
lands in the Bering Sea, the US seized
three Canadian ships (1886) and claimed
dominion over the Bering Sea (1889).
Britain objected and in 1893 an aibitration
tribunal declared the Bering Sea interna¬
t iona l .

BERKELEY, Busby (1895-1976), US
choreographer and film director who
revolutionized the staging of musical
production numbers in Hollywood films.
He introduced lavish settings, revolving
platforms and giant staircases upon which
hundreds of extras performed in such ex¬
travaganzas as Forty-Second Street
(1933) and Cold Diggers of 1933.
BERKELEY. George (1685-1753). Irish
philosopher and bishop who, rejecting the
views of Locke as to the nature of material
substance, substituted the esse-percipi
principle: to be is to be perceived (or to be
capable of perception). Thus for Berkeley
there is no material reality but only ideas
belonging to minds and deriving from
God. Berkeley’s acute analysis of ex¬
perience and his cogent argumentation
rendered his "subjective idealism" an im¬
portant influence on subsequent views of
knowledge.
BERKELEY, Sir William (1606-1677),
royal governor of Virginia (1642-52 and
1660-77). His autocratic rule in his
second term and an inability or unwilling¬
ness to deal with Indian front ier attacks
caused Bacon 's Rebel l ion (1676) .
Berkeley’s harsh treatment of the rebels
led to his recall to England.
BERKELIUM, chemical element; sym¬
bol Bk; at.wt. 247; at.no. 97; valence 3or
4; the eighth member of the actinide
series. It is asilvery metal, easily soluble
in dilute mineral acids, and readily
oxidized by air or oxygen at elevated
temperatures to form the oxide. Because
of its rarity, berkclium presently has no
commercial or lechnulogical use.
BERKMAN, Alexander (1870-1936),
Polish-bom US anarchist- During asteel
strike, he tried to assassinate the Carnegie
Steel Co. head. Henry C. Frick (1892). He
served 14 years’ imprisonment. In 1917 he
was imprisoned for draft obstruction, then
deponed to Rus.sia in 1919.
BERLE, Adolf Augustus, Jr. (1895-
1971), US economist, member of Presi¬
dent Frankl in D. Roosevelt ’s "brain trust"

and assistant secretary of state 1938-44.
He cowrote The Modem Corporation
(1932), astudy of economic concentradon
in the US.

BERLIN, Irving (1888-1989), US song
wr i te r, bom in Russ ia as Is rae l Ba l ine .
He wrote over 900 popular songs, includ¬
ing Alexander's Ragtime Band (1911)
and God fl/ejs America and White Christ¬

mas (1942); film scores, including Top
Hat (1935); and musicals such as Annie
Get Your Gun (1946) and CaW Me Mad¬
am (1950). He won aCongressional gold
medal (1954) for his patriotic songs.
BERLIN, Sir Isaiah (1909- ), Latvian-
bom British philosopher and historian of
ideas. He is b^t known for abiography of
Karl Marx (1939), his study of Tolstoy
The Hedgehog arid the Fox (1953), and
Historical Inevitability (1955). He also
wrote Russian Thinkers (1978) and
Against the Current (1980). He was presi¬
dent of Woifson College, Oxford, 1966-
75, and the British Academy 1974-78.
BERLIN, major city located in the E
central part of Germany. It covers 341sq
mi and stands on asandy plain at the cen¬
ter of anetwork of roads, railroads and
waterways. Berlin was the capital of Ger¬
many, 1871-1945. Since WWn it has
been divided into East Berlin (formerly
the Russian zone) and West Berlin (a state
of West Germany, though not
constitutionally part of it).

On October 3, 1990 divided Berlin was
officially reunited as East Germany ceased
its independent existence and became part
of aunified German slate. Berlin may
once again become the political capital of
Germany, although details of which ad¬
ministrative and legislative activities of
the united government will be situated
there will be worked out in the coming
years. Pop 3,069.500
BERLIN AIRLIFT, operation by the UK
and US to fly essential supplies into West
Berlin during the Russian blockade of Al¬
lied land and water routes to the city (June
28, 1948-May 12, 1949). It continued
until Sept. 30, 1949, involving 250,000
flights, 2million tons of supplies and a
cost of $224 million.
BERLIN WALL, 27mi-long wall built in
Aug. 1961 by the East Germans to
separate East and West Berlin. Made of
concrete steel, and barbed wire, it was
floodlit and constantly patrolled by armed
guards. The wall was opened on Nov. 9,
1989, and soon thereafter demolished.
BERLIOZ, Louis Hector (1803-1869),
French Romantic composer of dramatic.
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study Aeir digestive systems. He
demonstrated the role of the pancreas in
digestion, discussed the presence and
function of glycogen in the liver (1856)
and in 1851 reported the existence of the
v a s o m o t o r r r e r v e s .
BERNARD OF CLAIRVAUX, Sa in t
(1090-1153), French theologian and mys¬
tic who reinvigorated the Cistercians and
inspired the Second Crusade. The founder
abfot of Clairvaux Abbey (1115-53), he
established 68 relipous houses. He was
adviser to popes, l^gs and bishops and
was instnimental in Abelard’s condemna¬
tion (1140). Bernard was canonized in
1174, His feast day is Aug. 20.
BERN CONVENTION, in ternat ional
copyright protection agreement signed in
1886 by over 40 countries and peri¬
odically revised. It now has 68 members.
It covers literary publicaticms, drama, mo¬
tion pictures, artwork, music, records and
photographs. The US did not sign but sub¬
scribed to the similar Universal Copyri^t
Convention (1952).
BERNHARDT, Sarah (1844-1923) ,
French actress of great emotional power,
b o r a H e n r i e t t e R o s i n e B e r n a r d . S h e
achieved great successes in classic French
plays, created many roles for Victorien
Saidou and Rostand, Mid made several tri¬
umphant worldwide lours.
BERNINI, Giovanni Lorenzo (1598-
1680), Italian sculptor and architect who
gave Rome many of its characteristic
baroque features. He designed the tomb of
Urban VIII, the canopy over the high altar
in St. Peter's, the Piazza S. Pietro, the
Four Rivers fountain in the Piazza Navona
and the statue Sr. Teresa in Ecstasy.
BERNOULLI, family of Swiss mathe¬
maticians important in establishing cal¬
c u l u s a s a m a t h e m a t i c a l t o o l o f w i d e ¬

spread application. Jacques (Jakob) Ber¬
noulli (1654-1705), who applied calculus
to many geometrical problems, is best
remembered in the Bernoulli numbers and
the Theorem of Bernoulli that appeared in
aposthumous work on probability. Jean
(Johann) BemouHi (1667-1748), brother
of Jacques, also apropagandist on behalf
o f the Le ibn iz ian ca lcu lus , ass is ted h is
brother in founding the calculus of varia¬
tions. Daniel Bernoulli (1700-1782), son
of Jean, anatomist, botanist and math¬
ematician—perhaps the family’s most
famous member—published his Hydro¬
dynamics in 1738, applying calculus to
that science.
BERNSTEIN, Leonard (1918-1990),
US conductor-composer, best known for

descriptive works, some for immense or¬
chestras. Major works include his Sym-
phonie Faniastique (IS30) Requiem
(1837), the choral symphony Romeo and
Jul iet (1838-39), the ora ior io The
Childhood of Christ (1850-54) and the
operas Benvenuto Cellini (1838) and The
Trojans (1856-59). Berlioz also wrote
music criticism, avaluable treatise on in-
stiumentation (1844). and his memoirs
(1870).
BERMUDA, British colony comprising
about 150 coral islands of which 20 are in¬
habited. It lies in the NAtlantic Ocean.
580mi Eof N.C. The main island is Ber¬
muda Island, with the capital, Hamilton.
The climate is warm and the vegetation
lush and tropical. Bermuda’s first British
colonists arrived in 1609. Some 60% of
present inhabitants are descendants of
Negro slaves, arjd the rest are mainly
British. The economy depends on tourism
and two US bases. Pop 57,300.
BERMUDA TRIANGLE, an area rough¬
ly bounded by Bermuda, Puerto Rico, and
Miami, in which many ships and planes
are said to have vanished. Natural and su¬
pernatural causes, ranging from storms to
space-time warps, have been proposed to
explain the allegedly mysterious disap-

gtarances.ERN or Berae, capital city of Switzer¬
land and of Bern canton. It lies on the
Aare Rin the German-speaking area. It is
an irap>ortant commercial, industrial and
cultural center and the headquarters of
some major international communications
organizations. Bern was founded in 1191
and retains many old buildings. Pop
139.590.
BERNADETTE, Saint (1844-1879).
bom Marie-Bemanle Soubirous, French
peasant girl who claimed to have had 18
visions of the Virgin Mary in aLourdes
grotto in 1858. The grotto became a
shrine, and she was beatified (1925) and
canonized (1933). Her feast day is F .̂ 18
in France, April 16 elsewhere.
BERNADOTTE, Jean Baptiste Jules
(1763-1844). French genera! who
founded Sweden’s present royal dynasty.
He became one of Napoleon's marshals
(1804), and was elected Swedish crown
prince in 1810. He fought Napoleon at
Leipzig (1813) and ruled Sweden and
Norway as Charles XIV (1818-^).
B E R N A R D ,
French physiologist regarded as the father
of experimental medicine. Following the
work o f the Amer ican Wi l l iam Beaumont

he opened artificial fistulas in animals to

(1813-1887),C l a u d e
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his musical West Side Story (1957). He
rose to f ame as conduc to r o f t he New

York Philharmonic Orchestra (1958-69).
His varied works include the symphony
The Age of Anxiety (1949), the music^
On theTown (1944) andA/ars (1971).
BERRA, Lawrence Peter "Yogi"
(1925 ). US baseball player for the New
York Yankees, 1946-63. He gained the
record for world series games played (75)
and the greatest number of series hits (71).
He won the American League's "Most
Valuable Player Award" in 1951, 1954
and 1955. He managed the Yankees in
1964, 1984-85, the New York Mets 1972-

-75. and the Houston Astros from 1986.
BERRYMAN, John (1914-1972). US
poet, active from the 1930s. His reputation
was confirmed by the long poem Homage
to Mistress Bradstreet (1956). Berry¬
man’s later work, distinguish^ by its
black ironies and linguistic innovation, in¬
cludes His Toy, His Dream, His Rest
(1968) and Dream Sonp (1969). He
committed suicide throwing himself off a
bridge in Minneapolis.
BERTOIA. Harry (1915-1978) Italian-
born US sculptor. His large metallic
screens show the geometric influence of
industrial design. He also was wellknown
as afurniture designer.
BERYL, beryllium aluminum silicate, the
commonest ore of beryllium. It is a
transparent or translucent mineral found
mainly as he;^agonal crystals in granite
rocks. The gem emerald is adeep-green
beryl containing asmal l amount of
c h r o m i u m .

BERYLLIUM, chemical element; sym¬
bol Be; at.wt. 9.01218; at.no 4; valence 2.
Beryllium is found in some 30 mineral
species, the most important of which are
b l̂, chrysoberyl, and phenacite. Aqua¬
marine and emerald are precious forms
of beryl. Tlie metal, steel gray in color,
has many desirable properties. It is one of
the lightest of all meuds. and has one of
the highest melting points of the light me¬
tals.
B E R Z E L I U S , J o n s J a k o b , B a r o n
(1779-1848), Swedish chemist who deter¬
mined the atomic weights of nearly 40 ele¬
m e n t s b e f o r e 1 8 1 8 , d i s c o v e r e d c e r i u m
(1803), selenium (1818) and thorium
(1829), introduced the terms protein, iso¬
merism and catalysis and devised the mo¬
dem method of writing empirical formulas
(1813).
BESANT, Annie (1847-1933), British
theosophisi and social reformer, bom
Annie Wood. Mrs, Besant joined the Fab¬

ian Society and was an early advocate of
birth control. Madame Blavatsky’s writ¬
ings converted her to theosophy and she
joined the Theosophical Society (1889)
and became international president (1907-
33). She also championed independence
for India, becoming president of the In¬
dian National Congress (1917).
BESSARABIA, historic region of SE
Europe, NW of the Black Sea, between
the Dniester and Danube rivers. After va¬
rious Russo-Turkish conflicts it was ceded
to Russia in 1812. After the Crimean War
it passed to Moldavia (1856) but was
regained by Russia (1878). Romania con¬
trolled it almost continuously from 1918
to 1944, when it joined the USSR as part
of the Moldavian and Ukrainian SSR.
BESSEMER, Sir Henry (1813-1898),
British inventor of the Bessemer process
for the manufacture of steel, patented in
1856,
BEST, Charles Herbert (1899-1978),
US-bom Canadian physiologist, codis¬
coverer (1921) o f insu l in w i th Freder ick
C. Banting. He went on to do other impor¬
tant work on diabetes and thrombosis.
BETA-BLOCKER, agent that influences
the transmission of signals at beta-recep¬
tors, which are pan of the sympathetic
portion of the autonomic nervous system.
At beta-receptors, adrenaline provides the
transmission of signals fitim the nerve
fibers to the organs to which they are at¬
tached. Abeta-blocking agent prevents
this stimulation and reduces the oxygen
needs of the heart, and is therefore
prescribed in conditions such as angina
pectoris.
BETANCOURT, Rdmulo (1908-1981),
Venezuelan politician and founder of the
left-wing Accibn DemocriUica party
(1941). Provisional president 1945-47 and
president 1958-63, he spent 1948-58 in
exile after amilitary coup, and survived
an assassination attempt in 1960.
BETAPARTICL^ one of the panicles
which can be emitted by aradioactive
atomic nucleus. Beta particles have no in¬
dependent existence inside the nucleus,
but are created at the instant of emission.
BETATRON, an apparatus that ac¬
celerates electrons to high velocities. The
device produces streams of high-energy
panicles useful in various types of scien¬
t i fic and i ndus t r i a l r esea rch . The bas i c
principle of abetatron involves the injec¬
tion of electrons into aring-shaped
vacuum tube where they are acted upon by
an electromagnet.
BETELGEUSE^ the second brightest star
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BEVERIDGE, Albert Jeremiah (1862-
1927), US politician and historian. A
Republican senator from Indiana (1899-
1911), he helped organize the Progressive
Party and was defeated (1912) as its can¬
didate for governor of Indiana, niereafter
he devoted himself to history, publishing
notable biographies of John Marshall and
Abraham L inco ln .
BEVERIDGE, Will iam Henry (1879-
1963), British economist and social plan¬
ner whose report on social insurance
(1942) revolutionized the British welfare
system. It became law under the 1945-51
libor govenunent. Beveridge became a
knight in 1919 and abaron in 1946-
BEVIN, Ernest (1881-1951), Brit ish
labor leader and statesman. He formed the

Transpon and General Workers’ Union
(1922), the nation’s largest union. He was
minister of labor in WWII and as foreign
minister in 1945-51 took atough pro-
European, anti-Soviet stand.
BHAGAVAD-GITA (song of the Lord),
anonymous Sanskrit poem of about 200
BC, embedded in the Mahabharata epic, a
world-famous religious discourse. It con¬
sists of adialogue (7(X) vwses), covering
many aspects of Hindu religious thought,
between Prince Aijuna and the god Krish¬
na on afield of battle.
BHOPAL, city, central India, ct^ital of
Madhya Pradesh state and site of history's
w o r s t i n d u s t r i a l a c c i d e n t . O n D e c . 3 ,
1984, toxic gas leaked from astorage tank
at apesticide plant there, killing more than

in the constellation Orion. The name was
given to it by Arabs. Betelgeuse is avari¬
able red giant several thousand rimes
brî ter than the sun and has adiameter
up to 420 times that of the sun. It is about
500 light years from the earth.
BETEL NUT, fruit of the betel palm
(Areca catechu), native to tropical Asia. It
is boiled, sliced, dried and chewed as a
stimulant with betel peppw vine leaves
(Piper betle) and coral lime. Chewing
produces red saliva that may temporarily
stain the mouth orange-brown.
BEIHE, Hans Albrecht (1906- XGer¬
man-bom US theoretical physicist who
proposed the nuclear carbon cycle to ac¬
count for the sun’s energy output (1938).
During WWll he worked on the Manhat¬
tan F ĵeci. He was awarded the 1967
Nobel Physics Prize for his work on the
source of stellar energy.
BETHLEHEM, town in Israeli-occupied
West Bank, 6mi Sof Jerusalem, and
sacred to Jews. Christians, and Muslims. It
was the biblical city of David where he
was anointed by Samuel; the tradirional
tomb of Rachel is outside the town, which
was the birthplace of Christ Abasilica
built by the Emperor Constantine over tbe
Grotto of the Nativity (326-33) and
rebuilt by Justinian 1now forms the
Church of the Nativity, amajor attraction
for tourists and pilgrims. Long contested
by Christians and Muslims, it was taken
by Israel during the 1967 Six-Day War.
Pop 26,250.
BETHUNE, Ma^ McLeod (1875-
1955), black American educator and civil
rights activist. She founded the Daytona
Normal and Industrial School for Negro
Girls (1904), now Bethune-Cookman Col¬
lie, and was Director of Negro Affairs in
the National Youth Adnunistration (1936-
44) and President F. D. Roosevelt’s ad¬
viser on minority problems.
BETJEMAN, Sir John (1906-1984),
English poet laureate and architectural
conservationist, often called alyrical
satirist. His books include Neiv Bats in
Old Belfries (1945), Selected Poems
(1948), CoUected Poems (1958), Vic¬
torian and Edwardian Architecture in
London (1969).
BEVAN, Aneurin ”Nye" (1897-1960),
British o^e unionist and member of Par¬
liament (1929-60), leader of The Labour
party’s left wing. As Minister of Health
(1945-50) under Attlee, he introduced and
administered the 1946 National Health
Act. which established avast national
health program.

Official name: Kingdom of Bhutan
Capital: Thimbu
Area: 18.1S0sqmi
Population: 1,598,500
Growth ra te : 2 .0%

Language; Dzongkha
Rellgians: Buddhist, Hindu
Mrmetary unit(s): 1Indian rupee
=2tikehung =1()0 paise

2,000 people and injuring as many as
150,(X)0. The plant, jointly owned by
Union Carbide and Indian investors, was
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built and operated by Indians. Authorities
closed the plant after the accident.
BHUTAN, kingdom in the EHimalayas
be tween Ti be t an d I nd i a . I t i s amoun¬

tainous land with fertile subtropical val¬
leys. Rice, tea and other farm products
dominate its mainly subsistence economy.
Poor communications have hamper̂
development. Some 65% of the people are
Bhutias of Tibeian-Himatayan origin.
There are also many Nepalese. Dzongkha
is the official language and Lamaism the
major faith.
Bhutan's cariy history is amystery. The
British East India Company made atreaty
with the king in 1774, and in 1910 the Bri¬
tish took over Bhutan's foreign relations, a
responsibility India assumed in 1947.
Bhutan is ruled by the hereditary king
(Druk Gyalpo) Jigme Singye Wangchucfc
who has reformed the country’s civil ser¬
vice and promoted Uaditional Bhutanese
values.
BHUTTO, Benazir (1953- ), prime min¬
ister of Pakistan (19889690). She was the
first female leader of an Is lamic nat ion.
Bhutto, eduaied at Harvard and Oxford,
led the polidcai opposition to her father's
successor, Mohammed Zia-ul Haq. In
Nov. 1988, after Zia's death, Bhutto’s
Pakistan People’s Party won the largest
number of seats in parliament. She was
removed from power by political and
military opponents in 1990.
BHUTTO, Zudfikar AH (1928-I979X
president and prime minister of Pakistan.
Educated in the US and in England, he
returned to Pakistan and served in several
cabinet positions. He became president
(1971) and then prime minister (1973),
gaining power after the secession of
Bangladesh. Ousted by amilitary coup in
1977. Bhutto was convicted and executed
on acharge of having ordered the murder
of apolitical opponent.
BIAPllA, name assumed by Nigeria’s
Eastern Region during its attempted seces¬
sion (1967-70). Under the leadership of
Colonel OJukwu, the Ibo people of the
Eastern Region declared their inde¬
pendence in May, 1967. and the civil war.
for which both sides had been preparing
for some t ime, b roke ou t . Outnumbered
and outgunned, the Biafrans suffered
heavy losses, with large numbers dying
from starvat ion before their final surren¬
der. The former breakaway region was
divided to form the East-Cent^. Rivw
and South-Eastern stales.
BIALIK, Haim Nahman (1873-1934),
one of the greatest of modem Hebrew

poets. Bora in the Ukraine, he sealed in
Palestine in 1924. Finnly rooted in tradi¬
tion, his poetry gave fiery expression to
Jewish national aspirations, making Bialik
his people’s national poet.
BIBLl^ collection of sacred books of
Judaism and Christianity, often called the
Holy Scriptures. Being inspired (that is,
given by God), they form the basis for
belief and practice. Modem theologians
generally regard the Bible as the record
and vehicle of divine revelation: equally
the word of God and the word of man.
Major biblical theme.s center in God his
creation and care of the world, his
righteousness, love, and saving activity.

The Bible has hkl an incalculable in¬
fluence on the thou^t, attitudes, beliefs,
art, science and politics of Western socie¬
t y .

The (Thnstian Bible comprises the old
TRSTAMEhTT and the nbw testament. Hie
Hebrew Bible is essentially the Old Testa¬
ment. Its 39 books, plus the 27 of the New
Testament, make up the Protestant Bible.
Most of die books of disputed authority,
known as the Apocrypha, are included in
the Old Testament by the Eastern and
Roman Chol ic Churches, wh i le in
Protestant editions they are excluded or
placed between the two Testaments.

There have been many versions and
many translations of the Bible. The
original Old Testament, written almost en¬
tirely in Hebrew, was translated into
Araniaic (the Taigums) and later into
Greek and Latin. The Vulgate is still the
s t a n d a r d L a t i n v e r s i o n i n t h e R o m a n
Catholic Church. It wa-s the basis of the
first major English Version, named for
John Wycliffe, and completed in 1388.
The Reformation aimed to give the Bible
to the common people, and Martin Lu- .
ther’s German Version pioneered much
translat ion woik. Several scholar ly
English translations, including those by
William Tyndale. and Miles Coyerdale,
appeared in the I6th century. Asignificant
Roman Catholic translation by the English
colleges in exile in Rheims and Douai ap¬
peared in 1582 and 1610. Still supreme
among English versions is the King James
or Authorized Version (1611), amajor
work of English literature. This remains
perhaps the most popular translation, al¬
though outmoded by later more accurate
versions, notably die Revised Version
(1881 and 1885) and the Revised Standard
Version (1952). The Roman Catholic
Church has produced the Jerusalem Bible
(1966) and Ronald Knox’s version (1945
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and 1949). The New English Bible (1962
and 1970), produced by an interdenomina¬
tional committee, is another major modem
translation. The Bible has now beai trans¬
lated into more than 1400 languages, and
millions of cc^ies are sold annually
throughout the world.
B I C H AT, M a r i e F r a n c o i s ? U v l e r
(1771-1802), French anatomist and
pathologist, dte founder of histology. Al¬
though working without the microscope,
Bichat distinguished 21 types of elemen¬
tary tissues from which the organs of the
body are composed.
BIDDLE, Francis (1886-1968), US
government official. He was US attorney
general (1941-45) and aUS judge at the
Nuremberg war crimes trials (1945-46).
BroOLE, Nicholas (1786-1844). presi¬
dent of the second Bank of the United
States (1823-36). He made it the nation’s
first authoritative central bank. Renewal of
the bank’s charter was vetoed by President
Jackson after Biddle had unwisely made
rechariering amajor presidential election
issue.
BIEDERMEIER, util itarian bourgeois
style of furniture prevailing in Germany
between about 1810 and 1850. The term
derived from the caricature bourgeois fig¬
ure “Papa Biedermeier" who featured in a
pK>pular magazine of the 1850s, and came
to apply disparagingly to German bour¬
geois taste of the period.
BIENVILLE, Jean Baptiste le Moyne,
Sieur de (1680-1768), French naval of¬
ficer who founded New Or ieans. Bom in
Canada, he helped to colonize FretKh
Louisiana, which he governed at various
periods between 1701 and 1743.
BIERCE, Ambrose (Gwinett) (1842-
1914?), US short-story writer and satirical
journalist. His works include the gloomy
tales of Can Such Things Be? (1893) and
the cynical defioilions of The Devil's Dic¬
tionary (1906). He disappeared without
trace during the Mexican Revolution of
1 9 1 3 - 1 4 -
BIERSTADT, Albert (1830-1902), Ger-
man-bom American landscape painter. He
i s f a m o u s f o r h i s m a s s i v e , r e a l i s t i c
Western scenes.
BIGAMY, in law, the felony or mis¬
demeanor of being married to two persons
simultaneously. Ignorance of the fact that
the flrst marriage is still valid is not an ac¬
ceptable defense in most courts. Only the
person who has been married before, and
not his or her second spouse, is actually
guilty of bigamy, but the second spouse is
technically liable for punishment in some

s t a t e s .

BIG BANG, in the theory of an expand¬
ing universe, the cosmic explosion which
may have taken place about 15 billion
years ago to give rise, on cooling, to
atoms of hydrogen and helium.
BIG BEN, the clock to the tower of the
Houses of Parliament, London. It is
named for Sir Benjamin Hall, commis¬
sioner of works in 1856 when the bell was
installed. The name originally referred
only to the 13-ton bell.
BIG BEND NATIONAL PARK,
tract of mountains and desert on the Texan
border with Mexico, in the Big Bend of
the Rio Grande. The parit, which covers
some 708,221 acres, was established in
1944 and is the last great expanse of truly
wild land left in Tex.
BIGELOW, John (1817-1911), US Jour¬
nalist. author and diplomat. As US consul
in Paris (1861-64), he prevented the Con¬
federate states ftom gaining French-built
warships. Bigelow also served as minister
to France (1865-66). He was co editor of
the New York Evening Pof/ (1848-61).
BIGGS, E(dward) Power (1906-1977),
English-bom US concert organist. He was
amas te r o f o ld and modem mus ic , and
edited various organ works.
BIGNONIA, the name of several hundred
species of pl̂ ts native co warmer parts of
the New World. They usually have creep¬
ing or climbing stems and may reach die
top of even the highest trees in the tropics.
One of the best known in the US is the
cross vine, which has orange-red, trampet¬
shaped flowers.
BIKINI, an atoll in the Marshall Islands
in the central Pacific Ocean. It was the site
of US nuclear bomb tests in the 1940s and
19S0s. Inhabitants evacuated during the
tests began to return in the early 1970s,
but the island was again declared
uninhabitable because of dangerously high
radiation levels in 1978.
BILE, ayellow-brown fluid secreted by
the liver and containing salts derived from
cholesterol. Stored and concentrated in the
gallbladder and released into the duo¬
denum after ameal, the bile emulsifies
fats and aids absorption of fat-soluble
vitamins A, D, Eand K. Othw con¬
stituents of bile arc in fact waste products.
Yellow bile and black bile were two of the
humors of Hip^xjcratic medicine.
BILL, aterm for various written docu¬
ments in politics, law, banking, com¬
merce, etc. In politics, it is the draft of a
statute submitted to the legislature for
debate and eventual adoptation as law.

v a s t
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BILLIARDS, name for several indoor
games in which balls set on afelt-covered
rectangular table are struck by the end of a
long tapering stick (the cue). Obscure in
OTigin, billiards was popular in France and
England as early as the 14ih century. The
name came from the French billard which
meant "a cue." Pool, as played in the US,
or pocket billiards, has one while cue ball
and IS numbered colored balls and is the
billiard game most popular in the US.
B a L I N G S , J o s h ( H e n r y W h e d e r
Shaw; I818-1885), US humorist popular
for sketches written in arural dialect and
first collected in Josh Bill ings: His
Sayings (1869).
B ILL OF RIGHTS, acons t i tu t iona l
document which defines the rights of a
people, safeguarding them against undue
government^ interference. In the US these
rights and safeguards are embodied in the
first 10 amendments to the const i tu t ion.
After the Revolutionary War there was
great popular demand for constitutionally
defin^ rights to limit the power of the
new government. Bills of rights were
drafted in eight states between 1776 and
1781. but when the constitution was
drawn up in 1787 no such bill was in¬
cluded, and ratification by the states
lagged until promises were made that a
bill of rights would he added to the
Constitution. When the first Congress met
in 1789, James Madison presented abill
of ri^is. Twelve amendments to the con¬
stitution were proposed in the debate on
M a d i s o n ' s b i l l , 1 0 o f w h i c h w e r e a c ¬
cepted, and on Dec. 15,1791, Secretary of
Stale Thomas Jefferson proclaimed the
Federal Bill of Rights in fiill fwce. The
bill guarantees freedom of speech, of the
pras and of religion. It protects gainst
bitraiy searches and seif-incrimination. It
sets out proper procedures for trials,
giving to ̂ the right to trial by jury and
to cross-examine witnesses. In addition to
these ri^ts, the 5th Amendment provides
that no person shall "be de^xived of life,
liberty, or property, without due process
of law."

The Bill of Rights sought to protect the
people against aibitraiy acts by the federal
government, not the slates. In 1868 the
states ratified the I4th Amendment, which
granted citizenship to the newly freed Ne¬
groes and directed the federal government
to protect the citizens of astate against ar-
biftary state actions. Over the years the
US Supreme Court increasingly has used
the "due process" clause of the 14th
Amendment to apply the Federal Bill of

Rights against the states.
Bn,L OF RIGHTS, Engl ish, an act
passed by the English parliament in 1689
to consolidate constitutional government
a f t e r t h e g l o r i o u s r e v c h - u t i o n . I t
abolished the royal power to suspend
laws, established free parliamentary elec-
tirnis and defined citizens' rights.
BILLY THE KID (1859-1881), nick¬
n a m e o f a U S o u t l a w b o m W i l l i a m H .
Bonney. Notorious in the Southwest as a
cattle thief and murderer, he was eventual¬
ly captured and sentenced to hang. He es¬
caped ftom jail by killing two guards but
was soon tracked down and killed by
Sheriff Pat Gairett.
BINARY NUMBER SYSTEM, anum¬
ber system which uses the powers of 2.
Thus the number which in our everyday
system, the decimal system, would be.rep-
resenied as 25 (= (2 xlo') +(5 xlO )̂
in binary notation 11001 (={1 x2^ +(l x
20 +(0 X20 +(0 X20 +(1 X20). which
is equivalent to (I x16) (1 x8) +(1 x1)
or (16 +8+1). The system is of particular
note since digital computers use binarynumbers for osculation.
BINARY STAR, apair of stars moving in
orbit around their common center of mass.
Observations show that most stars are bi¬

nary, or even multiple for example the
nearest star system to the sun, Alp̂  Cen-
taur i .
BIÎ WEED, plants of the closely related
genera Convolvulus and Calystegia, most¬
ly twining, often weedy, producing hand¬
some white, pink, or blue funnel-shaped
fl o w e r s .
BING, Sir Rudolf (1902- ), Austrian-
born British opera impressario. An opera
administrator, he emigrated to Britain
when the Nazis came to power. He
achieved his greatest fame as general
manager of New York’s Metropolitan
Opera (1950-72), where he introduced
black singers and presided over the com¬
pany’s move lo Lincoln Center.
BINGHAM, George Caleb (1811-1879),
US genre painter noted for his Midwestern
river scenes, for example The Jolly Flat-
boatmen (1846). He also treated political
subjects with warmth, humor and vigor, as
in Canvassing for aVote (1851) and was,
in fact, apolitician himself in his home
state of Missouri.
BINGHAM, Hiram 0875-1956), US ar¬
chaeologist who studied and wrote about
I n c a r u i n s i n S A m e r i c a . L a t e r h e w a s
governor of Connecticut (1925) and aUS
senator(1925-33).
BINGO, alottery game which, in its

I S

a r -
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human menstruation), follow the lunar
month. TTie majority, however, have a
period of roughly 24 hours, called acir¬
cadian rhythm. As well as obvious
rhythms such as the patterns ofleaf move¬
ment in plants and the activity/sleep cycle
in animals, many other features such as
body temperature and cell growth oscillate
daily. Although related to the day/night
cycle, circadian rhythms are not directly
controlled by it. Organisms in unvarying
Mivironmenls wi l l cont inue to show 24-hr
rfiythms, but the pattern can be changed:
die clock reset. Scientists in the Arctic,
with 6months of daylight, used watches
which kept a21-hr day. and gradually
their body riiythms chimged to a21-lir
period. The d̂ y in adjustment is impor¬
tant in modem travel. After moving from
one t ime zone to another, i t takes some
time for the body to adjust to the newly
imposed cycle. Biological clocks are im¬
portant in animal navigation. Many
animals, such as migrating birds or bees
returning to the hive, navigate using the
sun. They can only do this if they have
some means of knowing what time of day
it is.

present form, originated cl880, though itcan be trac^ to a17th-century Italian
game called tumbule. Bingo is now con¬
ducted both by gambling professionals for
profit and by churches and other groups as
ameans of raising money for charitable
enterprises.
BIOCHEMISTRY, study of the substan¬
ces occurring in living organisms and the
reactions in which they are involved. It is
ascience on the border between biology
and organic chemistry. The main con¬
stituents of living matter are water, car¬
bohydrates, lipids and proteins. The total
chemical activity of the organism is
known as its metabolism. Plants u.se sun-

lî t as an energy source to produce car¬
bohydrates from carbon dioxide and
water. The carbohydrates are dien stored
as starch used for structural purposes, as
in the cellulose of plant c^ walls; or
oxidized dirough aseries of reactions in¬
cluding the citric acid cycle, the energy
released being scored as adenosine triphos¬
phate (see NUCLEOTIDES). In animals ener¬
gy is stored mainly as lipids, which as
well as forming fat deposits are com¬
ponents of all cell membranes. Proteins
have many functions, of which metabolic
regulation is perhaps the most important.
Enzymes, which control almost all bio¬
chemica l react ions, and some hormones

are proteins. Plants synthesize proteins
using simpler nitrogenous compunds from
the soil. Animals obtain proteins from
food and break them down by hydrolysis
to amino acids. New proteins are made ac¬
cording to the pattern determined by the
sequence of nucleic acids in the genes.
Many reactions occur in ail cells and may
be studied in simple systems.
BIOFEEDBACK, electronical ly pro¬
duced signals indicating the occurrence of
aspecific kind of biological event, such as
arise in blood pre.ssure, especially as used
to help aperson control odierwise uncon¬
scious physiological processes. Biofeed¬
back techniques have been used with
some success in the treatment of hyperten¬
sion, chronic headaches, epUepsy and
other disorders.
BIOGENESIS, theory that all living or¬
ganisms are derived from other living or¬
ganisms. It is the opposite of the theory of
SPONTANEOUS GENERATION. (See also UPE.)
BIOLOGICAL CLOCKS, the mechan¬
isms which control the rhythm of various
activities of plants and animals. Some ac¬
tivities, such as mating, migration and
hibernation, have ayearly cycle; others,
chiefly reproductive functions (including

Biological clocks are apparently inborn,
not learned, but need to be triggered. An
animal kept in the light from birth shows
no circadian rhythms, but if placed in the
dark for an hour or so immediately starts
rfiythms based on a24-hr cycle. Once
started, the cycles are almost independent
of external changes indicating diat they
cannot be based on asimple rhythm of
chemical reactions, which would be af¬
fected by temper^ure. The biological
clock may be somehow linked to external
rhythms mgeophysical forces, or may be
an independent and slightly adjustable
biochemical osci l lator. In eidier case the
mechanism is unknown.
BIOLOGY, the smdy of living things, i.e.
the science of plants and animals, mclud-
ing humans. Broadly speaking there are
two main branches of biology, the study
of animals (zoology) and the study of
plants (botany). Within each of these main
b r a n c h e s a r e a n u m b e r o f t r a d i t i o n a l
divisions dealing with structure (anatomy,
cytology), development and frmetion
(physiology, embryology), inheritance
(genetics, evolution), classification (taxo¬
nomy) and interrelations of organisms
with each other and wi th the i r env i ron¬
ment (ecology). These branches are also
split into anumber of specialist fields
(mycology, entomology.)

However, the traditional division into



B I R D 1 5 5

zoology and botany no longer applies
since groups of b iosciences have
develop^ which span their limits, e.g.
M I C R O B I O L O C Y. B A C T B R J t X O O Y. O C E A N O G ¬
RAPHY, MARINE BIOLOGY. There are also
biosciences that bridge the gap between
the physical sciences of chemistry,
physics and geology. e.g. BiocHEMiyntY.
BIOPHYSICS and paleontology- Similarly
the re a re those tha t re la te t o a reas o f
human behavior, e.g. psychology and
S O C I O U W Y .

Disciplittes such as medicine, veteri¬
nary MEDICINE AGRON(»rfY and HORTICUL¬
TURE also have astrong basis in biology.
BIOLUMINESCENCE, the production
of nonthermal light by living organisms
such as fireflies, many marine animals,
bacteria and fungi. The eff'ect is an ex¬
ample of chemiluminescence. In some
cases its utility to the organism is not ap¬
parent. though in othen its use is clear.
Thus, in the firefly, the abdomen of the
female glows, enabling the male to find
her. Similarly, lumine-scence enables
many deep-sea fish to locate each other or
to attract their prey. The glow in aship’s
wake at night is due to luminescent micro¬
organisms.
B IOME,

secret ion.

BIORHYTHM^ cyclical patterns of
b io log ica l ac t iv i ty. (See b io log ica l
CLOCKS.)
BIOSPHERE, the region inhabited by
living things. It forms athin layer around
the earth, including the surface of the
lithosphere, the hydraphere and the Iowct
atmosphere. The importance of the con¬
cept was first pointed out by Lamarck.
BIOTECHNOLOGY, the industrial use
of living organisms to manufacture food,
drugs, or other products. Recent advances
involve genetic engineering, in which
single-celled organisms with modified
DNA are used to produce such substances
as insulin.

BIRCH, agroup of deciduous ^ees and
shrubs, easily recognized by their white,
smooth outer bark that sometimes peels
off in layers. The hean-shaped leaves have
sawtooth edges. Minute male and female
flowers are bom on separate catkins that
produce seeds in small clusters resembling
cones. Birch grows widely in the cooler
parts of the Northern Hemisphere.
BIRD, type of animal adapted for flight
and unique in its body covering of
feathers. Birds are the largest group of
vertebrates with over 8,5(K) extant species.

They are descended ,from the ̂ up of
prehistoric reptiles which took to living in
trees. Their most striking anatomical fea¬
tures are those associated with flight. The
forclimbs are modifed as wings and are
associated with enormous breast muscles
which make powered flight possible. Even
in flightless birds such as the penguin and
ostrich it is clear that the foreiimbs were
once used as wings. The rest of the
skeleton is constructed of thin, light
bones. Afurther weight reduction resulted
from the replacement of the teeth by a
homy beak or bill early in the evolution¬
ary history of birds. Feathers, developed
from scales (still present on the legs),
streamline the body, and provide flight
surfaces.

Flightless birds are mainly adapted for
mnning or swimming. Runners such as
the ostrich have strong legs; swimmers
may have their wings modified as flippers
as in the penguin. Birds have been able to
adapt to diverse ways of life, ranging from
that of the emperor penguin of the Antarc¬
tic to Egyptian plovers of equatorial desert
regions, because, being warm-blooded,
they can function independently (rf the
surrounding temperature. Different groups
of birds have evolved avariety of shapes
and sizes of bill to take advantage of dif-

ageographical unit or region
characterized by the predominant vegeta¬
tion. They are generally named after this
vegetation type, for example, savanna
biome, tropical-forest biome, or tundra
b i o m e .

B IOMEDICAL ENGINEERING, ap¬
plication of principles of engineering to
biology and medicine, usually involving
collaboration between engineers and
biological scientists.
BIONICS, the science of designing artifi¬
cial systems which have the desirable
characteristics of living organisms. These
may be simple imitations of nature, or sys¬
tems that embody aprinciple learned from
nature. Examples of the latter include
radar, inspired by the echo-location sys¬
tems of bats, or the development of as¬
sociative memories in computers that
resemble those in the human brain.
BIOPHYSICS, abranch of biology in
which the methods and principles of
physics are applied to the study of living
things. It has grown up in the 20th century
alongside the development of electronics.
Its tools include the electroencephalo¬
graph and the electron microscope, its
techniques those of spectroscopy and X-
ray diffraction and its problems the study
o f ne rve t r ansm iss ion , b i o l um inescence
and materials transfer in respiration and
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As soon as the baby is bom. its nose and
mouth aie cleared of fluid and breathing
starts, whereupon the umbilical cord is cut
and tied. In the third stage of labor the
placenta is expelled from the womb and
bleeding is stopped by further contrac¬
tions. Birth normally occurs 38 weeks
after conception. Premature births are
those occurring after less than 35 weeks.
Most premature babies develop normally
with medical care, but if bom before 28
weeks the chances of survival are poor.
{See also embryo-. OByrCTRtcs, pregnancy.)
BIRTH CONTROL, prevention of un¬
wanted births, by means of contracepti¬
on, ABCMtTioN, STERtuzATTON. and formerly
infanticide. Many believe abortion to be
medically advisable if the child is likely to
be defective. By limiting the size of
families, birth control can help prevent
poverty, while globally it could help
prevent mass starvation.

Certain forms of birth control have been
used from ancient times, but modem
methods have been available only since
the late 19th century. Arising out of the
early women’s rights movement, the first
birth control clinics were opened in 1916
in the US by Margaret Sanger, and in
1921 in Britain by Marie Stopes. The need
f o r w o r l d w i d e b i r t h c o n t r o l i n t e n s i fi e d
f r o m t h e 1 9 2 0 s o n w a r d s a s t h e w o r l d
population "exploded,
medicine cutting the death rate while the
birth rate stayed high. In 1952 internatio¬
nal groups formed the Internationa!
P lanned Pa ren thood Fede ra t i on . I n t he
1960s the UN urged the universal adop¬
tion of voluntary birth control. Birth rates
have fallen in many developed countries
and in some developing countries such as
India and China, whose governments have
instituted public birth control practices.
The chief hindrances are apathy, ig¬
norance and social pressure for large
families. Ethical and religious objections
to ar t ific ia l forms of b i r th contro l der ive
from the view that procreation is the
primary purpose of marriage and of coitus,
and (in the case of abortion) from the
sanctity of life. The most influential
proponent of this view is the Roman
Cathol ic Church.
BIRTH DEFECT, congenital anomaly,
s t r u c t u r a l o r s e v e r e fi i n c t i o n a l d e f e c t

present at birth. Birth defects cause about
10% of neonatal deaths. Amajor anomaly
is apparent at birth in 3to 4% of new¬
borns. The specific cause of many con¬
genital malformations is unknown. EJnig
abuse, medicines, radiation, malnutrition,

ferent food sources. The majority of birds
are active by day. Owls, the prominent
nocturnal group, have highly developed
nigh! vision estimated to be up to 100
times more sensitive than that of man. Ail
birds lay eggs, sometimes in quite
elaborate nests. Incubation is by one or
both parents, dependent on species.
BIRDSEYE, Clarence (1886-1956), US
inventor and industrialist who. having ob¬
served during funrading expeditions to
Labrador (1912-16) that many foods keep
indefiniiely if frozen, developed aprocess
for the rapid commercial ffee^g of
foodstuffs. Id 1924 he organized the com¬
pany later known as General Foods to
market frozen produce.
BIRDSONG,, the paoem of notes, often
musical and complex, with which birds at¬
tract amate and proclaim their territory.
Ornithologists call all such sounds songs,
though those that are harsh and unmusical
are often referred to simply as the "voice.’’
BIRNEY, James Gillespie (1792-1857),
leading US abolitionist. Bimey, who came
from an old slave-owning family, freed his
s l a v e s i n 1 8 3 4 . H e l a u n c h e d t h e a b o ¬
litionist newspaper the Philamhropist in
1836, became executive secretary of the
American Anti-Slavery Society in 1837
and founded the l[bbrty party, standing
as its presidential candidate in 1840 and
1844.
BIRTH, emergence from the mother's
womb, or, in the case of most lower
animals, from the egg, marking the begin¬
ning of an independent life. The birth
process is trigger̂  by hormone changes
in the mother’s bloodstream. Birth may be
induced, if required, by oxytocin. Mild
labor pains (contractions of the womb) are
the first sign (hat awoman is about to give
birth. Initially occurring about every 20
minutes, in afew hours they become
stronger and occur every few minutes.
This is the first stage of labor, usually last¬
ing about 14 hours. The contractions push
the baby downward, usually head first,
which breaks the membranes surrounding
the baby, and the amniotic fluid escapes.

In the second stage of labor, stronger
contractions push the baby through the

and vagina. This is the most painful
part and lasts less than 2hours, Anes¬
thetics or analgesics are usually given and
dehvery aided by hand or obstetric for¬
ceps. ACesarian section may be per¬
formed if great difficulty occurs. Some
women choose "namral childbirth," in
which no anesthetic is used, but pain is
minimized by prior relaxation exercises.

w i t h m o d e m

c e r v i x



B I T T E R R O O T 1 5 7

infections, etc. may cause birth defects.
BIRTHMARKS, skin biemishes, usually
congenital. There are two main types; pig¬
mented nevuses, or moles, which are
usually brown or black and may be raised
o r fl a t ; a n d v a s c u l a r n e v u s e s , l o c a l
growths of small blood vessels, such as
the "strawberry mark" and the "port-wine
stain." Although harmless, they are
sometimes removed for cosmetic reasons
or if they show malignant tendencies.
BISCAY, Bay of, arm of the Atlantic
Ocean between Brittany in NW France
and Spain. The French ports of Brest.
Saint-Nazaire, La Rochelle, and Bayonne,
and the Spanish ports of San Sebastian,
Bilboa, and Santander adjoin the bay.
BISHOP, Elizabeth (1911-1979), US
poet and translator of Brazilian poetry,
widely acclaimed for her succinct and lyri¬
cal style. Her books include the Pulitzer
prize—winning Nonh «t South—A Cold
Spring (1955), Questions of Travel
(\965) tad Geography III (1977).
BISHOP, highest order in the ministry of
the Roman Catholic, Anglican, Eastern
and some Lutheran Churches. As head of
his diocese, abishop administers its af¬
fairs. supervises its clergy and administers
c o n fi r m a t i o n a n d o r d i n a t i o n . R o m a n

Catholic bishops are appointed by the
pope, Anglican bishops by the sovereign.
In the US, Protestant Episcopal bishops
are elected by both clergy and laity. (See
also ARCHBISHOP; MINISTRY.)
BISMARCK, Prince Otto von (1815-
1898). the "Iron Chancellor," who was lar¬
gely responsible for creating aunified
Germany. Bom of Prussian gentry, he
entered politics in 1847. From the first he
was intent on increasing German power.
He served as ambassador to Russia and
France, then as chancel lor (pr ime
minister). He defeated Austria in (he
A u s t r o - P r u s s i a n W a r a n d a n n e x e d o r
coerced neighboring states into the North
German Federation.

Following his defeat of Napoleon II! in
the Franco-Prussian War, the German Em¬
pire was created and Bismarck made im¬
perial chancellor and prince in 1871. He
was forced to resign in 1890 after the ac¬
cession of Kaiser William n.
BISMUTH (Bl), metal in Group VA of
the periodic table, brittle and silvery-gray
with ared tinge. It occurs naturally as the
metal and as the sulfide and oxide from

which it is obtained by roasting and reduc¬
tion widi carbon. In the US it is obtained
as abyproduct of the refining of copper
and le^ ores. Bismuth is rather unreac¬

tive; it forms trivalent and some pen-
tavaleot compounds. Physically and
chemically it is similar to lead and an¬
timony. Bismuth is used in low-melting-
point al loys in fire-detection safety
devices. Since bismuth expands on
solidification, it is used in alloys for cast¬
ing dies and type metal. Bismuth (III)
oxide is u.sed in glass and ceramics;
v a r i o u s b i s m u t h s a l t s a r e u s e d i n

medicine. AW 209.0, mp 271'C, bp
1560‘C,sg 9.747.
BISON, oxiike animals, of the family
Bovidae, which may weigh half aton and
stand 1.8m (6ft) tall. Their forequarters are
covered by ashaggy mane. The American
bison, often miscalled the buffalo, once
grazed the plains and valleys from Mexico
to WCanada in herds of millions and was

economically vital to the Plains Indians.
Hunted ruthlessly by the white man, it was
almost extinct by 1900. There arc still a
few herds in US and Canadian nat ional
parks.
BIT (Binary digi^, the basic unit of
information in abinary numbering system.
Computers work with binary numbers,
and the internal circuit can represent one
of the two numbers in abinary system: 1
o r O .
BITTERLING, aminnowiike fish of the
tresh waters of Europe and Asia Minor,
remarkable for its association with fresh¬
water mussels. In the breeding season the
male develops abrilliant coloration while
the female develops a2-inch ovipostor,
with which she deposits her eggs inside a
mussel. The male sheds his milt near the

mussel and it is drawn in ihrou^ the
siphon to fertilize the eggs. While the
female bttterling is laying her eggs the
mussel releases its larvae, which cling to
her sk in and are car r ied a round be fore
dropping to the bottom.
BITTCRN, any of 12 species of secretive,
solitary marsh birds of the family Ar-
d e i d a e , a l l i e d t o t h e h e r o n s b u t w i t h
shorter neck and stouter body. ITiey feed
upon fish, frogs, crayfish, and other small
swamp and marsh animals, which they
spear with their sharp-pointed bills.
BITTERNUT, medium, to large-sized
tree (Carya cordiformis) of the walnut
family, which grows mostly in low wet
woods. Its name is derived ^in the tree’s
bitter-tasting nuts. Bittemut wood is used
for making wooden crates and furniture.
BITTER ROOT, ornamental succulent
plant of the family Portulacaceae, native
t o w e s t e r n N A m e r i c a a n d c u l t i v a t e d i n
rock gardens. It has no stem. The leaves
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by aBritish force.
BLACKBERRY, ahardy, prickly shrub
that produces apopular fruit similar to the
raspberry. It is native to north temperate
regions of the world. Some 10,000 acres
in the US are given over to cultivation of '
suitable varieties, including the loganberry
and boysenbeiry.
BLACKBIRD, name for several dark-
colored birds, including the red-winged
b)acld)ird, yellow-headed blackbird and
the grackle. Their song is loud and mono¬
tonous; they eat fruit, insects and worms.
The European blackbird is amember of
the thrush family Turdidae; the New
Wo r l d b l a c k b i r d a m e m b e r o f t h e M i o l e
family Icteridae.
BLACKBODY, in theoretical physics, an
object which absorbs all the electromag-
NEnc RADIATION falling on it In practice,
no object acts as aperfect blackbody,
though adosed box admitting radiation
only through asmall hole is agood ap¬
proximation. Bladdxidies are also ideal
diermal radiators.
BLACKBUCK, the common antelope of
India and Pakistan, once numbering mil¬
lions. There are now only afew thousand
left in the plains and woodlands, where
they live in herds. The females and young
are yellow-fawn with awhite eye-ring; die
adult males are dark brown and bear spiral
horns up to 2ft long. Blackbuck are very
swift and used to be bunted with cheetahs.

BLACK CODES, laws enacted by the
Southern s ta tes a f te r the c iv i l war. A l¬
legedly intended to facilitate the transition
ftom slavery to freedom, they were in fact
aveiled device to deny real equality to
newly freed blacks. In 1866 die Civil
Rights Act provided full rights to Negroes
a n d f u r t h e r a m e n d m e n t s w e r e m a d e
during the next four years. Howevo’, some
codes persisted into the 20th century.
BLACK DEATH, name for an epidemic
of bubonic plague which swept through
Asia and Europe in the inid-14th century,
annihilating whole communities and per¬
haps halving the population of Europe.
Originating in China, it was carried by
Hea-infesced rats on vessels trading to the
West. Its economic effects were far rea¬
ching. It also fanned the flames of super¬
stition and religious prejudice. European
Jews, accused of poisoning wells, were
massacred, and the idea that the plague
was punishment for sin led to awave of
fanatical penance.
BLACKFISH, two families of fishes, one
m a r i n e a n d t h e o t h e r f r e s h w a t e r . T h e
freshwater blackflsh l ives in small bodies

are barely one inch long, and the flower¬
ing stalk with pink or white flowers is also
very short.
BITTERSWEET, several twining plants,
bearing small, greenish flowers-male and
female on different plants-and globular,
orange fruits at the ends of the branches,
above the oval leaves.

BIVALVE, name for some 7,000 species
of shellfish, including the oyster, clam and
mussel, that have two shells (valves)
joined together by amuscular hinge. Most
live in the sea, though there are some
freshwater species. They range in size
from the giant clam (almost 4ft long) to
the turton clam (only O.Olinch long). The
valves open except when the animal is dis¬
turbed, contain the fleshy body. Ihis con¬
sists of afoot, by which the animal moves,
and the viscera. There is no head, only a
mouth towards which food is directed by
moving hairs known as cilia. Most bival¬
ves fe^ on plankton, though the boring
bivalve feeds on wood. Bivalves are prey
to whelks, birds, fish and aquatic mam-
mal.s. They are also commercially impor¬
t a n t .

BIZET, Georges (1838-1875), French
composer. The works for which he is now
famous -the piano suite Jeux d’Enfants
(1871), the imridental music for Daudet's
L'Arlesiertm (1872), the Symphcny in C
and the operas Les Picheurs de Perles
(1863) and Carmen (1875)-were mostly
ignored or vilified when tot performed.
The failure of Carmen, now one of the
most popular of all operas, affected
Bi/.e('s health and may have contributed
to his death.

BLAC^ Hugo Lafayette (1886-1971),
US politician and jurist. Supreme Court
associate justice 1937-71, senator from
Ala. 1927-37. He backed New Deal legis¬
lation and, although an ex-Ku Klux Klan
member, was anoted campaigner for civil
rights.
BLACK, Joseph (1728-1799), Scottish
physician and chemist who investigated
the properties of carbon dioxide, dis¬
covered the phenomena of latent and
specific heats, distinguished heat from
temperature and pioneered the techniques
used in the quant i ta t i ve s tudy o f
chemistry.
BLACKBEARD (d. 1718), nickname of
Edward Teach, an English pirate pro¬
verbial for his extreme savagery. A
privateer in the War of the Spanish succes¬
sion, he turned to piracy in the West In¬
dies and along the Atlantic coast. Black-
beard was killed when his diip was taken
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physical theory, the final stage of evolu¬
tion for very massive scars following total
gravitational collapse. At the center of a
black hole are the densely packed remains
of the star, perii^s only afew miles
across. The condition of matter under such

circumstances is not yet understood. The
gravitational field of ablack hole is so in¬
tense that nothing, not even electromao-
NETIC RADIATION (including light), can es¬
cape. Black holes, if they exist, can be
detected through their gravitational effects
on other bodies and through the emission
of X- and gamma rays by matter falling
into them. Also, according to quantum
m e c h a n i c s s m a l l b l a c k h o l e s w o u l d

produce pairs (particle and antiparticle) of
subatomic particles in their immediate
vicinity; one of each pair would escape,
and the black hole would thus in effect
radiate matter. It has been suggested that
the end of the universe will be its becom¬

ing asingle black hole. Astronomers have
identified anumber of possible black
holes, but none as yet has been fully con¬
fi r m e d .
BLACK HOLE OF CALCUITA, pr i¬
son cell where 146 British captives were
incarcerated on the night of June 20,1756,
during which all but 23 were suffocated.
They were held by the Nawab of Bengal
who opposed the monopoly of the East
India Company.
BLACK LUNG DISEASE, alay term
for pneumoconiosis, which affects coal
miners .
BLACK MONDAY, financial panic on
Oct . 19. 1987, when the dow jones in¬
dustrial AVERAGE plunged arecord 508
points and arecord 604.3 million shares
changed hands on the new York stock ex¬
change. The dec l ine in market va lue o f
2 2 . 6 % w a s t h e w o r s t s i n c e W W I , f a r
greater than the 12.82% drop on Oci. 28.
1929. Unl ike the 1929 crash, the 1987
crash did not lead to adepression. Ayear
later, the market had regained half its los-

B L A C K M U N , H a r r y ( 1 9 0 8 - ) . U S
jurist, associate justice on the US Supreme
Court from 1970. He wrote the controver¬
sial decision in Roe v. Wade (1973)
legalizing abortions.
BLACKMUR, Richard Palmer (1904-
1965), US critic, editor and poet. His
criticism, for which he is best known, is
closely analytical. Among his books are
The Expense of Greatness (1940) and
Language as Gesture (1952). He taught at
Princeton U. (1940-43; 1946-65).
BLACK MUSLIMS, the chief US black

of fresh water in northern Canada. Alaska,
and Siberia where it feeds mainly on
mosquito and midge larvae. The marine
blacl^ish reaches 3fi and is found around
the coasts of Europe.
BLACKFOOT INDIANS, tribes of the
Algonquian linguistic family, chiefly the
Siluika. Piegan and Blood. Originally
hunters and trappers, they adopted
firearms and kept vast herds of horses,
giving them power in Mont., Alberta and
Saskatchewan. The disappearance of the
bison, asmallpox epidemic and "inci¬
dents" with the white man led to agreat
reduaion in their numbers. There are now
under 8,000 Blackfooi on reservations in
Mont, and Alberta.
BLACK FOREST, wooded mountain
range in the province of Baden-Wurtten-
berg, SW West Germany. An area of great
scenic beauty, it is an important tourist at¬
traction. with lumbering, clock and toy in¬
dustries.

BLACK FRIDAY, term referring to dis¬
asters, particularly financial, occurring on
Fridays. The most famous American
Black Friday was Sept. 24, 1869, when
the speculators Jay Gould and James Fisk
tried to comer the gold market with the
connivance of government officials.
Government gold sales were slopped and
prices rose rapidly until the plot was dis¬
covered and sales resumed. The market

collapsed and many were ruined.
BLACKHAWK(1767-1838), ' '
Amer ican leader of the Sauk t r ibe, who
opposed the movement of F.uropean set¬
tlers westward to lilinois. In 1832, he and
his warriors fought to regain their land.
Black Hawk and his two sons were cap¬
tured in 1833 and moved to areservation
near Fort Des Moines.
BLACK HAWK WAR, revolt by Sauk
and Fox Indians (1832), following their
removal in 1831 from fertile lands owned
by the Indians in the Illinois country.
Refusing to recognize government claims
to Che lands, agroup of Sauk and Fox In¬
dians, led by Black Hawk, returned to
plant com the following spring but were
once more driven out, pursued, and finally
almost completely annihilated at the Mas¬
sacre of Bad Axe River.
BLACK HILLS, mountain range in S.D.
and Wyo., famous for the Mt Rushmore
Memorial. Here, the heads of four past US
presidents are carved out of the mountain¬
side. The Black Hills are rich in minerals
including gold. Highest point is Harney
Peak (7,242ft).
BLACK HOLE, according to current

N a t i v e
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nationalist movement, founded in 1930 by
Wali Farad. He rejected racial integration,
taught thrift, hard work and cleanliness
and foretold an Armageddon where Black
would crush White.

Under Elijah Muhammad, the Muslims
proclaimed black supremacy and
demanded anation within the US. Elijah
Muhammad’s son and successor. Wallace
D e e n M u h a m m a d { 1 9 3 4 - ) , a b a n d o n e d
his father’s racist views and brought his
followers into line with true Islamic prin¬
ciples under the name American Muslim
Mission An offshoot of the original
m o v e m e n t i s t h e L o s t - F o u n d N a t i o n o f
Islam, led by Louis J. Farrakhan (1934- ),
who adheres to the o ld v iews o f b lack
supremacy and separatism.
BLACK PANTHER PARTY, US black
revolutionary party, founded in 1966 ad¬
vocating "armed self-defense" by black
people. Though small in numbers, it en¬
joy^ considerable influence until
weakened by disputes in the early 1970s.
Under the leadership of Eldridge Cleaver
and Huey P. Newton, the party opened
community centers and bc«kshops and
fou^t legal battles with the authorities,
frequently securing the release of mem¬
bers held on violence charges.
BLACKS, American, descendants of
slaves brought from Africa to North
America fitDm the 16th to the 19th cen¬
turies. They belong to the Negroid race,
although about one third of Afro-A¬
mericans possess some Caucasoid genes.
See AFRICAN AMERICANS.
BLACK SEA, tidclcss inland sea between
Europe and Asia, bordered by Turkey,
Bulgaria, Romania and parts of the Com¬
monwealth of Independent states (former¬
ly USSR), and linked to the Sea of Azov
and (via the Bosporus) to the Mediter¬
ranean. It covers ISO.OOOsq mi and is up
to 7,250ft deep. The Danube, Dniester,
Bug, Don and Dnieper rivers all flow into
the sea. The chief ports arc Odessa. Sevas¬
topol. Batumi, Constanta and Varna. Hie
Black Sea coast is an important resort

a r e a .

BLACK SEPTEMBER, terrorist gremp
affiliated with A1 Fatah, the Palestinian
guerrilla organization. Created in 1971,
Black September was named for the
crackdown in 1970 by Jordan's King Hus¬
sein on Arab terrorist groups operating out
of Jordan. Black September, using
Lebanon as its base, claimed respon¬
sibility for, or was implicated in, many as¬
sassinations. airline hijackings and other
violent acts. Members of the group killed

11 Israeli athletes at the 1972 Olympic
Games in Munich.
BLACKSHIRTS, popular name for the
street filters organized by Italian Fascist
leader Benito Mussolini in 1919 to attack
opponents of his movement. Their march
on Rome in Oct. 1922 brought Mussolini
to power. Ablack shirt was the distinctive
element of the Fascist uniform.
BLACKSNAKE, nonvenomous, agi le
snake common in almost every part of the
US; its length varies from 4to 7ft. The
adult is adeep slaieblack color, while the
young are pale gray with grayish-brown
patches. This snake can move along the
ground as fast as arunning man and can
cl imb t rees wi th ease. I ts food cons is ts

mainly of lizards, frogs, mice, and birds.
BLACK SOX SCANDAL, ironic term
for the scandal which shook the world of
baseball 1919-20 and led to radical reor¬

ganization in the administration of the
sport. It involved members of the Chicago
\^te Sox and broke out when Cicotte
cemfessed to accepting abribe to influence
the outcome of the 1919 World Series. He

named seven other players allegedly in¬
volved. All eight were suspended for a
season but were cleared of fraud.
BLACKSTONE, Si r Wi lBam (1723-
1780), English jurist whose Commentaries
on the Laws of England (1765-69) deeply
influenced jurisprudence and the growth
of common law. He was the first professor
of English Law at Oxford 1758-63, be¬
came amember of parliament 1761 and
was aJudge in the Court of Conunon
Pleas 1770-80.
B L A C K W E L L , A n t o i n e t t e L o u i s a
(Brown) (1825-1921), American Unitari¬
an m in i s te r. One o f t he fi rs t women to
receive acol lege educat ion in th is
country; she was ordained aCongrega¬
tional minister in 1853, thus becomning
the first ordained woman minister in the
US. She later became aUnitarian.
BLACKWELL, Elizabeth (1821-1910),
EogUsh-bom first woman doctor of
medicine. Rebuffed at first by the
authorities and later ostracized by her fel¬
low students, she went on to gain her de¬
gree, with the highest grades for her year,
at Geneva, N.Y., in 1849. After study in
Europe, she remmed to the US in 1857
and opened ahospital run by women (later
also amedical school for women) in New
York City.
BLACK WIDOW, Latroclecias matans,
acommon US name for aspider whose
bite is dangerous to man. The female has a
rounded shiny abdomen and ascarlet
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hourglass-shaped mark on the underside;
the male is smaller and harmless.

BLADDER, ahollow muscular sac; espe¬
cially the urinary bladder, found in most
vertebrates except birds. In humans il lies
in the front of the pelvis. Urine trickle.s
continually into the bladder from the kid¬
neys through two tubes called ureters, artd
t h e b l a d d e r s t r e t c h e s u n t i l i l c o n t a i n s

about SOOml, causing desire to urinate.
The bladder empties through the urethra, a
tube which issues from its base, being nor¬
mally closed by the external sphincter
muscle. The female urethra is about 30mm

long; the male urethra, which runs through
the prostate gland and the penis, is about
200mm long. The bladder is liable to cys¬
titis and to the formation of calculi.
BLADDERWORT. hardy, aquatic plant
that traps insects, larvae, small worms,
and protozoa in air-filied sacs attached to
its stems and roots. The decomposed crea¬
tures serve as anitrogen source for the
plant. Hie plant is usually submerged, but
when the air sacs fill with air, the plant
rises to the surface and flowers; the air is
then lost and the plant sinks and ripens its
seed underwater.

BLADENSBURG, Battle of, fought
during the war of isu at Biadensburg, a
town in Scentral Md., 7mi ONE of
Washington. On Aug. 21, 1814, outnum¬
bered British troops defeated American
forces and went on to sack and burn many
public buildings in Washington.
BLAINE, James Gillespie (1830-1893),
US s ta tesman and post -c ivo . war
Republican leader. His career was marked
by an i n tense r i va l r y w i th fe l l ow
Republican Roscoe Conkling and also by
allegations of corruption. Blaine served as
congressman 186319676 (speaker 1869-
75) and US senator 187(^1; he was
secretary of state 1881, 1889-92, and
presidential candidate 1884. He b^ked
RfiCONSTRUCTKW and protective tariffs but
festered Pan Americanism as an extension
of the MONROE DOCTRINE.
BLAIR, US family influential in 19th-
century politics. Francis Preston Blair
(1791-1876). politician and journalist, a
m e m b e r o f A n d r e w J a c k s o n ’ s " k i i c h e n
cabinet," played an important part in form¬
ing the new Republican party and also in
organizing the unsuccessful Hampton
Roads peace conference. He lived at the
famous Blair House. His eldest son,
Montgomery Bla i r (1813-1883), an
eminent lawyer, defended Scott in the
DRED scorr CASE, and served as postmaster
general under Lincoln 1361-64. After the

civn. WAR he backed Andrew Johnson's
moderate policies and became aDemo¬
crat. His brother. Francis Preston Blair,
Jr. (1821-1875), was asoldier and an ar¬
den t abo l i t i on i s t . As aRepub l i can
congressman he helped keep Mo. in the
Union during the Civil War. He was
Democratic vice-presidential candidate in
1868.

BLAIR, Henry, 19th-century US slave
and inventor who became the first black to
hold apatent when he obtained patents for
acorn harvester (1835) and acotton
planter (1836). In 1858, however, it was
ruled that .s laves could not hold federal
patents; this situation prevailed until after
the CIVIL WAR.
BLAIR, James (1656-1743), English
clergyman, sent to colonial Virginia in
1685 to reform the Anglican church there.
He founded the College of William and
Mary and served as its first president.
BLAIR HOUSE, official guest house of
the US government, on Pennsylvania Ave.
in Washington, D.C. It was used as atem¬
porary White House by President Truman
1948-52. The house, buili in 1824, was
named for its second owner, Francis Pres¬
ton Blair, whose family sold it to the
govenuneni in 1942.
BLAKE, Eubie(1883-1983), US ragtime
pianist and composer best known for his
Broadway musical Shuffle Along (1921)
and his songs I'm Just Wild About Harry
and Memories of You. Associated with the
ragtime revival of the 1970s, he was still
performing publicly in his 90s.
BLAKE, William (1757-1827). English
poet, painter and prophet. He was appren¬
t iced to an engraver 1772-79 and
developed his own technique of engraving
plates with both text and illustrations
which were then colored by hand. In this
manner he reproduced his Songs of In¬
nocence tmd Songs of Exper ience
(1794), collections of lyrics that contrast
natural beauty and energy with the ugli¬
ness of man's material world. Blake was a

revolutionary in both politics and religion
and cliis is reflected in his art, particularly
in the powerful though often opaque
"Prophetic Books" which form the bulk of
his work. Among perhaps the most im¬
pressive of these are "The Marriage of
Heaven and Hell (1793) and the epic
Jerusalem (begun cl804). Blake's work
was little understood by his comem-
poraries.
BLAKELOCK, Ra lph A lber t (1847-
1919), US painter of western landMapes.
He gave up m^icine for painting, but
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failed to achieve commercial success and
lived in conditions of great hardship. He
was inst i tut ional ized 1899-1916.
BLANC, Mont, highest peak (15,771ft)
in the European Alps, in SE France on the
b o r d e r w i t h
longest vehicular tunnels (7.5mi), ex¬
ceeded in Europe only by the 10.2mi St.
Gotthard (1980), was constructed through
Mont Blanc's base in 1965.
BLANCHARD, Jean Pierre Francois,
(1753-1809), French balloonist and inven¬
tor who made the first aeronautical cross¬

ing of the English Channel (1785) and the
first balloon ascent in America (1793). He
also invented the parachute (1785).
BLANK VERSE, unrhymed verse in
iambic lines of five stresses. It is basically
lO-syllabled but not rigidly so. The form
originated in Italy. It was introduced into
England by the Earl of Surrey, used to
great effect by Marlowe and by Shake-
spieare, whose innovations made it a
vehicle for natural speech riiyihms.
Milton’s Paradise Lost is written in highly
distinctive and flexible blank verse.
BLASCOIBANEZ, V incen te (1867 -
1928), Spanish politician and novelist. He
is best known for Blood and Sand (1909)
and The Four Horsemen of the Apo¬
calypse (1916), but his true literary worth
is to be found in his earlier naturalistic
novels, such as The Cabin (1899) and
ReedsandMud (1902).
BLASTFURNACE, ftimace in which a
blast of hot, high-pressure air is used to
force combustion; used mainly to reduce
iron ore to pig iron, and also fw lead, dn
and copper. It consists of avertical,
cylindrical slack surmounting the bosh
(the combustion zone) and the hearth from
which the molten iron and slag are t^ped
off. Modem blast frimaces are about 100ft
high and 30ft in diameter, and can
pî uce more than 1,800 tons per day.
BLAZING STAR, any of about 30
species of perennial wildflowers of the
family Asteraceae, found in prairies and
woodlands. The blazing star grows Ito 6ft
high, with clusters of purple or pink blos¬
soms surrounded by bracts (ieaflike
scnictures the same color as the flowers).
BLEACHING, the jwocess of whitening
materials, usually by the use of chemicals
that reduce or oxidize coloring matter into
acolorless form or into asoluble form that

can easily be washed out.
BLERIOT, Louis (1872-1936). French
pioneer aviator and airplane manufacturer.
In 1909 he became the first person to fly a
heavier-than-air machine across the Eng¬

lish Channel.
BLEULER, Eugen (1857-1939), Swiss
psychiatrist who introduced the term
SCHIZOPHRENIA (1908) as ageneric term for
agroup of mental illnesses which he had
lea rned t o d i f f e ren t i a t e i n ac l ass i c r e¬
search project. He was an early supporter
of FREUD but later criticized his dog¬
m a t i s m .
BLIGH, William (1754-1817), English
admiral, captain of HMS Bounty at the
time of the famous mutiny (1789). Master
of the Resolution on Cook’s last voyage to
the Pacific, he later fought at Camper-
down and Copenhagen. In 1805 he be¬
came governor of New South Wales,
where his overbearing behavior caused
another revolt. (See bounty mutiny.)
BLINDNESS, severe loss or absence of
vision, caused by injury to the eyes, con¬
genital defects, or diseases including
cataract, diabetes, glaucoma, leprosy,
trachoma and vascular disease. Malnutri¬
tion (especially vitamin Adeficiency) may
cause blindness in children. Infant bl ind¬
ness can result if the mother had German
measles early in pregnancy; it was also
formerly caused by gonorrheal infection
of eyes at birth, but routine use of silver
nitrate reduced this risk.

Cor t i ca l b l i ndness i s ad i sease o f t he
hi^er perceptive centers in the brain con¬
cerned with vision; the patient may even
deny Windness despite severe disability.
Blindness due to cataract may be reliev̂
by removal of the eye lens and the use of
glasses. Prevention or early recogmtion
and treatment of predisposing conditions
are es.semial to save sight, as established
blindness is rarely recoverable.

Many special books (using Braille), in-
stniments, utensils and games have been
designed for the blind. With the help of
guide dogs or long canes, many blind per¬
sons can move about freely. They can
detect obstacles around them by the
change of pitch of high-frequency sound
from the feet or acane, askill acquired by
training and by using other senses.
BLISS, Tasker Howard (1853-1930),
US soldier, army chief of staff during
WWI. He served on the Allied Supreme
War Council and was adelegate to the
Paris Peace Conference.
BLITZKRIEG, aGerman word meaning
" l ightn ing war." Or ig inal ly used to
desc r i be German tac t i cs i n WWD, i t i s
now applied to any fast military advance,
such as the 1944 sweep through France by
the US 3rd Army under Patton.
BLITZSTEIN, Marc (1905-1964), US

Italy. One of the world’s
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composer and librettist. He wrote the texts
and music for llte operas The Cradle Will
Rock (\937) and Regina (1949) and the
American text for the 1954 production of
The Three-Penny Opera.
BLIXEN, Karen. See D!NE.sen. Isak.
BLIZZARD, snowstorm in which wind
velocity reaches 32mph or more, the
temperature is well below Ireezing. and
visibility is less than SOOfl. It is caused by
avery dry, bitterly cold wind that carries
along with it snow, mainly blown up from
the ground.
BLOCH, Ernest (1880-1959), Swiss-
American composer. He made great use of
traditional Jewish music, particularly in
his Israel Symphony (1916) and Sacred
Service (1930-33) and Three Jewish
Poems (1913),
BLOCH, Konrad (1912- ). US chemist
whose resea rch conce rned cho les te ro l .
Making use of the radioisotope carbon-14,
Bloch was able to follow the complex
steps by which the body chemically trans¬
f o r m s a c e t i c a c i d i n t o c h o l e s t e r o l . H e
shared the 1964 Nobel Prize in Physiology
and Medicine with Theodore Lynen.
BLOCK, Herbert Lawrence (1909- ),
US political cartoonist. His dry and witty
cartoons have been appearing under the
signature Herblock in the Washington
Post since 1943. He was awarded Pulitzer
prizes in 1942,1954, and 1979.
BLOOD, the body fluid pumped by the
heart through the vessels of those animals
(all vertebrates and many invertebrates) in
which diffusion alone is not adeuuate for
transport of materials, and which therefore
require blood circulation systems. Blood
plays apan in every major bodily activity.
As the body's main transport medium it
carries avariety of mateiî s: oxygen and
nutrients (such as glucose) to the tissues
for growth and repair; carbon dioxide and
wastes from the tissues for excretion; hor¬
mones to various tissues and organs for
chemical signaling; digested food from the
gut to the liver, immune bodies for
prevention of infection and clotting factors
to help -Stop bleeding to all pans of the
body. Blood also plays amajor role in
homeostasis, as it contains buffers which
keep the acidity (pH) of the body fluids
constant and, by carrying heat from one
part of the body to another, it tends to
equalize body temperature.

The adult human has about 6quarts of
blood, half plasma and half blood cells
(erythrocytes, or red cells; leukocytes, or
white cells; and thrombocytes, or
platelets). The formation of blood cells

(hemopoiesis) occurs in bone marrow,
lymphoid tissue and the reticuloen¬
dothelial system. Red cells (about 5mil¬
lion per cubic mm) are produced at arate
of over 100 million per minute and live
only about 120 days. They have no
nucleus, but contain alarge amount of the
red pigment hemoglobin, responsible for
oxygen transfer from lungs to tissues and
carbon d iox ide t rans fe r f rom t i ssues to

lungs. (Some lower animals employ cop¬
per-based hemocyanins instead of
hemoglobin. Others, e.g., cockroaches,
have no respiratory pigments.) White ceils
(about 6,000 p>er cubic mm) arc concerned
with defense against infect ion and
poisons. There are three types of white
cells: granulocytes (about 70%), which
digest bacteria and greatly increase in
number during acute infection; lym¬
phocytes (20-25%), which participate in
immune reactions and motjoejnes (3-8%),
which digest nonbacterial particles, usual¬
ly during chronic infection. Platelets,
which live for about 8days and which are
much smaller than white cel ls and about
40 times as numerous, assist in the initial
stages of blood clotting together with at
least 12 plasma clotting factors and
fibrinogen. This occurs when blood ves¬
sels are damaged, causing thrombosis and
when hemorrhages occurs.

Blood from different individuals may
differ in the type of antigen on the surface
of its red cells and the type of antibody in
its plasma. Consequently, in ablood
transfusion, if the blood groups of the
donor and recipient are incompatible with
respect to antigens and antibodies present,
adangerous reaction occurs, involving ag¬
gregation or clumping of the red cells of
the donor in the recipient's circulation.
Many blood group systems have been dis¬
covered, the first and most important
b e i n g t h e A B O s y s t e m b y K a r l
Lant̂ teiner in 1900. In this system, blood
is classified by whether the red cells have
antigens A(blood group A), B(group B),
Aand B(group AB), or neither Anor B
antigens (group O). Another important an¬
tigen is the Rhesus antigen (or Rh factor).
People who have the Rh factor (84%) are
designated Rh*, those who do not, .
Rhesus antibodies do not occur naturally
but may develop in unusual circumstan¬
ces. In afew cases, where Rh' women are
pregnant with Rh* babies, blood leakage
from b^y to mother causes production of
antibodies by the mother which may
progressively destroy the blood of any
subsequent baby.
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" b l o o m e r s . "
BLOOMFIELD, Leonard (1887-1949),
US linguist whose Language (1933) in¬
augurated the modem science of linguis¬
tics. He taught at the University of
Chicago (1927-40) and Yale (1940-9).
BLOOMSBURY GROUP, name applied
to acoterie of writers and artists who met
in Bloomsbury, London, in the early 20th
century. Influenced by G. E. Moore, they
gather^ about Virginia and Leonard
WOOLF, and Virginia’s sister, Vanessa
BeU. The group included Clive beh, E.
M. FCStSTER, Roger Fry, Duncan Grant. J.
M. KHYNES andLyttonsTRACHEY.
BLOOR, Mother (El la Reeve Bloor
1862-1951), US radical activist. She par¬
ticipated in the temperance and women's
su^rage movements and was aSocialist
Party organizer (1902-19) before becom¬
ing acofounder of the US Communist
Party (1919). Called the "Matron Saint" of
the party, she served on its national com¬
mittee tom 1932 to 1948.
BLOUNT, Wil l iam (1749-1800), US
political leader, amember of the Con¬
tinental Congress and the Federal Con¬
stitutional Convention. Elected (1796) one
of Tennessee’s first US senators, he was
expelled tom the senate because of his in¬
volvement in aplot to help the British
seize Spanish Rorida.
BLOWFLY, also known as the bluebottle
or greenbottle. It is alarge fly of the fami¬
ly Calliphoridae. that lays eggs in carrion,
excrement or open wounds. It attacks live¬
stock and because of its breediug habits
spreads dysentery and perhaps jaundice
and anthrax.
BLUE BABY, infant bom with aheart
defect (a hole between the right and left
sides, or malformation of the arteries) that
permits much of the blood to bypass the
lungs. The resulting lack of oxygen causes
the b lu i sh sk in d i sco lo ra t i on known as
cyanosis. These conditions used to be fatal
but can now often be corrected by surgery.
BLUEBEARD, villain of atraditional tale
in which arich man, who has had several
wives, marries ayoung giri. He fcHbtds
her to enter aparticular room in his castle,
she disobeys him. and finds there the
bodies of former wives he has murdered.
In some versions be threatens to kil l her
also, but she is saved by her brothers. Per-
rault based atale on the legend. Bartok's
opem Duke Bluebeard's Castle (1911) is
amore modem symbolic treatment of the
s to ry.
BLUEBELL, Che name usually given to
the Sco t t i sh b luebe l l o r harebe l l o f the

BLOOD CIRCULATION, the move¬
ment of blood tom the heart through the
arteries, capillaries and veins and back to
the heart.

The circulatory system has two distinct
parts in animals with lungs: the pulmonary
circulation, in which blood is pun^ted
from the right ventricle to the left atrium
via the blood vessels of the lungs (where
the blood is oxygaiated and carbon
dioxide is eliminated), and the systemic
circulation, in which the oxygenat̂  blood
is pumped tom the left ventricle to the
right atrium via the blood vessels of the
body tissues (where—in the capiUaries—
the blood is deoxygenated and carbon
dioxide is taken up). As it leaves the heart,
the blood is under considerable pressure—
about 120mm Hg maximum (systolic
pressure) and 80mm Hg minimum (dias¬
tolic pressure).
BLOOD POISONING. See sep t i cemia .
BLOOD PRESSURE, the pressure of the
blood within the arteries, primarily main¬
tained by contraction of the left ventricle
of the heart. It is customary to record
blood pressure by two figures. The sys¬
tolic pressure is written first, and dien the
diastolic pressure-for example, 130/90.
BLOODROOT, spring-flowering North
American perennial plant (Sanguinaria
canadensis). The blossom is white with 8
to 12 petals and is about 2in across on a
reddish stalk. Native Americans used the
red sap as apaint and dye.
BLOOD TRANSFUSION, the ^ocedure
of transferring blood or acomponent of
blood tom adonor to arecipient. Trans¬
fusion of blood or its cellular components
is aform of transplantation. Blood has to
be free tom microorganisms before it can
be transfused. Determination of the blood
type is also very important.
BLOOD TYPE, the type and subtype of
an individual’s blood, specified as A, B,
AB or O; Rh-negative or Rh-positive, and
including anumber of subty .̂ It is im¬
portant to determine the blood type when
awoman is pregnanL to make sure her
blood is not incompatible with her unborn
baby’s, or when apatient needs atrans¬
fusion, to avoid adangerous reaction with
an incompatible type.
B L O O M E R , A m e l i a J e n k s ( 1 8 1 8 -
1894), US feminist reformer. Afamous
lecturer, she also edited The Lily, ajour¬
nal which campaigned for temperance
and women’s rights. In asearch for more
practical clothes for women she unsuc-
cessftiDy tried to introduce the baggy pan¬
taloons which were derisively nickriamed
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beUflower family. However, the name is
also used for several species of wild
perennial plants with bell-shaped flowers,
including the English bluebell , the
California bluebell and the Virginia
bluebell of eastern US.
BLUEBERRY, blue or blue-black fruit of
awoody, hardy deciduous shrub, many
species of which are found in North
America. The highbush blueberry may
reach 15ft in hei^t, whi le the low
blueberry and the dwarf blueberry are low
growing forms. Apopular component of
jellies, jams and pastry fillings, blueber¬
ries are frequently canned and deep-
frozen.
BLUEBIRD, songbird which visits the
US as asummer bird of passage. Amem¬
ber of the family Turdidae, it often nests
near human habitations. Its upp>er part is
sl^-blue in color and its breast is chestnut
Its song is mellow and sweet. The female
lays four or five eggs.
B L U E B O T T L E . S e e b i . o w fl y.
BLUEFISH, warm-water food and game
fish found in the Indian Ocean, the
M e d i t e r r a n e a n S e a , a n d t h e A t l a n t i c
Ocean. They average 30in in length and
10-121b in weight.
BLUEGRASS, at radi t ional country-
music instrumental style, streamlined by
an intense hard-driving pace. The style
was developed in the late 1930s by Bill
Momoe and his Bluegrass Boys, and by
the famous banjo player Earl Scruggs.
B L U E J AY. S e e j a y s .

BLUE LAW, any law regulating the
individual's personal or social behavior in
accordance with cri teria of "public
morality." The most famous blue law (and
one of the most unsuccessful) was the
1 8 t h A m e n d m e n t t o t h e C o n s t i t u t i o n
(1919), which made the manufacture,
transport and sale of alcoholic beverages
illegal.
BLUE NILE, ariver in Sudan which
joins the White Nile at Khartoum to form
the Nile. The Blue Nile has its headwaters

in Ethiopia and is the source of Egypt’s
historically important seasonal floods.
BLUE RUX;E MOUNTAINS, arange
lying Eof the Appalachians and stretching
through Md„ W. Va.. Va., N.C. and Ga.
for 615mi. Shenandoah Nat ional Park is
sited here and part of the Appalachian
Trail follows the crest of the range.
BLUES, type of US Negro music, often
sad and slow, characterize by the use of
flattened "blue notes." It derived from the
work songs, spirituals and "field hollers"
of the Negroes of the South and became a

principal basis of the jazz idiom. 'Uie
characteristic pattern of the blues is a12-
bar smicnire with certain dist inctive har¬
monies, but the form is flexible and has
undergone many adaptation.s. At first a
song, usually with guitar, harmonica or
piano accompaniment, the blues have
since also become an instrumental form,
and their influence has pervaded many
types of modem music. They were first
popularized by W. C. Handy’s Memphis
Blues and Sr. Louis Blues.

BLUE WHALES, the largest animal that
has ever lived, as much as 100ft in length
and 120 tons in weight. Slate blue in
color, they migrate between polar and
equatorial seas. Their population has been
greatly reduced by whaling.
BLUM, L4on (1873-1950), creator of the
modem French Socialist party, and the
first socialist and the first Jew to become
premier of France. As premier 1936-37 he
led the Popular Front, acoalition of
Socialists and Radicals opposed to fas¬
cism. He carried out major domestic
reforms and was greatly concerned with
defense against the Rome-Berlin axis.
BLUME, Judy (1938- ). US author. Her
works deal with experiences of teenagers
and preteens as they grow toward
maturity. She is best known for: Are You
There, God? It's Me, Margaret (1970),
Then Again, Maybe IWon't (1971), and
Forever(\915).
BLY, Nellie, pen name of Elizabeth
Cochrane (1867-1922), US woman
reporter. Her most famous exploit was her
successful attempt in 1889 to beat the
record of Jules Verne’s Philcas Fogg
(Around the World in Eighty Days) it
took her 72 days. 6hours, 11 minutes and
14 seconds.

BLY, Robert (1926- ), US poet whose
works deal with American themes. He is
best known for h is works: S i lence in a

Snowy Field (1962) and The Light Around
the Body (1967). He was the recipient of
the National Book Award in 1968.
BOA CONSTRICTOR,
snake that kills its prey by constriction.
The boa can be up to 20ft long, but is rare¬
ly more than I2ft. The majority of boa
species live in South and Central America.
BOAR, the wild pig, Sus scrofa, smaller
than the domestic pig. dark gray or brown
in color with large upward-pointing tusks.
It inhabits many pans of Europe, North
A f r i ca and As ia . I t s f avo r i t e hab i t a t i s
marshy ground and deciduous woods,
where it feeds on roots and grain and
sometimes small animals. Boars have long

n o n v e n o m o u s
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widely practiced.
BOBWHITE, Colinus virginiarus. North
American gamebird related to the quail
and partridge. It is about lOin long and
redd ish -b rown in co lo r. Bobwh i tes feed
on insects and seeds and keep within a
group or covey.
B O C C A C C I O ,
^eat Italian writer and humanist of the
early Renaissance whose work had alast¬
ing influence on European literature. A
classical scholar and afriend and admirer
of Petrarch, he wrote Filosirato. Teseida
and the famous Decameron tales, the first
literary expression of Renaissance human¬
ist realism.
BOCCHERIN I , Lu ig i ( 1743 -1805 ) ,
Italian composer and cellist, noted for his
chamber music. His numerous charming
and elegant works have been compared to
those of HAYDfJ, his contemporary.
BOCCONI , Umber to (1882-1916) ,
Italian painter and sculptor. Apioneer of
Italian futurism, he was asigner of the
"Manifesto of Futurist Painters" (1910).
He tried to capture movement and the
speed and sensations of modem life by
using dynamic forms.
BODE, Johann Elert (1747-1826), Ger¬
man astronomer, director of the Berlin ob¬
servatory. He devised Bode’s law, afor¬
mula that expresses the relationsliip be¬
tween the mean distances from the sun of
the first seven planets. Neptune and Pluto
do not fit the scheme.
BODLEIAN LIBRARY, the l ibrary of
Oxford University. Originally established
in the 14th century, it was restored 1598-
1602 by the English diplomat Sir Ihomas
Bodley (1545-1613). Its collection has
grown from 2,000 to 2,5 million books,
including many oriental and other manu¬
scripts. All books are being indexed in a
computer system.
BODONI, Giambattista (1740-1813),
Italian printer and type-designer. The
Bodoni typeface, with its sharp contrast
between thick and thin strokes, has been
widely used in modem printing.
BODYBUILDING, an activity that usual¬
ly involves the development of muscu¬
lature by weight-lifting, it is also asport in
which competitors display their muscular
development in posing routines, being
rated by judges on muscie size, definition
(absence of fat), symmetry, shape and
general appearance. Several iniemaiiunal
competitions are held annually.
BOEHM, Marlin (1725-1812), American
clergyman, an itinerant preacher among
German settlements in Pennsylvania and

been hunted for sp>ort. The male domestic
pig is also called aboar.
BOAS, Franz (1858-1942). (jerman-bom
US anthropologist who played aleading
part in the establishment of the cultural
relativist school of anthropology in the
English-speaking world. TTie first profes-
SM of anthropology at Columbia U.
(1899-1936), he wrote more than 30
books, including The Mind of Primitive
Man (1911) and Anthropology and
Modem Ufe (1928).
BOAS, nonpoisonous snakes that kill their
jny by squeezing and suffocating it Boas
range from 8-3Cft in length and feed on
birds and mammals. They are found most¬
ly in tropical America and the West In-
<Ues. and live on the ground or in trees.
Boas give birth to live young and have
vestigia] hind limbs and arudimentary '
pelvis. There are 35 species, including the
anaconda.
BOAT PEOPLE, thousands of people
from Indochina who attempted to flee
Communis t lu ie in the a f re rmath o f the
VETMAM WAR. Most of them left in small
boats, bribing guards and officials to let
them try the perilous journey on the high
seas, where they were easy prey for ban¬
dits and bad weather. Those who reached
Other shores were often placed indefinitely
in poorly supplied camps and denied per¬
m a n e n t h o m e s . T h e U S a d m i t t e d
thousands of these boat people after 1975.
Cuban and Haitian refugees have also
tried to reach the US in small boats.
^BCAT, awild cat. Lynx rufus, closely
related to the lynx, named for its short
(6in) tail. It grows to alength of about 3ft
and has abrown and white coat with black
spots and stripes. It is nocturnal, feeding
on rodents and occasionally on livestock.
The bobcat is found in most parts of North
and Central America.
BOBOLINK, Dolichonyx oryzivorus, a
North American migratory songbird
named for its distinctive song. Also called
ricebird or reedbird, it is 6-8in long with a
dull plumage—except in spring, when the
male is black and yellow. The bobolink
b r e e d s i n t h e U S a n d S o u t h C a n a d a ,
migrating to South America for the winter.
BOBSLED, aheavy sled used on packed
snow or ice runs, having four runners and
CBiiying two or four people. The bobsled
derived from the toboggan in Switzerland
and became popular in the early 20th cen-
tiuy. Bobsleddmg has been included in the
winter Olympic Games since 1928, but
with its steep runs and speeds up to
lOOmpb it is very dangerous and is not

Giovanni (1313-1375).
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Maryland. ExpeUed from the Mennonite
church, he was afounder and first bishop
of the Evangelical United Brethren
Church.

BOEING, WUl iam (188I-1956), US
industrialist, founder of the Boeing
Airplane Company in 1917. Its comma’-
cial aircraft include the Boeing 707, 737,
and 747 jets.
BOERS (Dutch; farmers), in South
Africa term once used for people of
Dutch, German and Huguenot descent
who settled in the Clape of Good Hope
from 1652. The British annexed the Cape
in 1806, and in 1835-43 the Boers left on
the Great Trek to found the new republics
of the Transvaal and the Orange Free
State. Now called Afrikaners, they speak
their own language (Afrikaans) and
belong to the Dutch Reformed Church.
TTieir racial attitudes resulted in the apart-
HEin policy.
BOER WAR, or South African War,
fought between the British and the Boers
from 1899 to 1902. The Boers resented
British tetiitoriai expansion, while the
British aimed at aunited South Africa and
complained of the harsh treatment the
Boers, under Paul Kruger, gave to im¬
migrant gold prospectors. In 1895 taision
was increased by the Jameson Raid aimed
at supporting an and-Boer rebellion in the
Transvaal. Well-equipped by Germany,
the more numerous Boer forces took the
offensive in 1899. In the early part of the
war the Boers besieged Ladysmith and
Mafeking, but the arrival of British rein¬
forcements turned the tide and by late
1900 the Boers had to resort to guerrilla
tactics. Their resistance steadily weakened
and the war ended with the treaty of
Vereeniging in 1902. The British victory
did not, however, end the conflict between
Boers and Bri t ish, which moved into the
political arena.
BOETHIUS, Anicius Manlius Severinus
(c480-525), Roman philosopher, states¬
man and Christian theologian whose
works were amajor source of Classical
thought for medieval Scholastic philoso¬
phers. Ahigh official under Theodoric the
Great, he was accused of treason and ex¬
ecuted. While in prison he wrote his in¬
fluential work On the Consolation of
Philosophy.
BOG, spongy, waterlogged ground, some¬
times dangerous to walk on. composed
chiefly of decaying vegetable tnatter.
Bogs are often formed in old stagnant
lakes and are mainly produced by sphag¬
num. In time, peat is formed.

BOGAN, Louise (1897-1970), US pr»t,
poetry editor of The New Yorker magazine
for 38 years whose own poetry received
critical recognition only after her death.
BOGART, Humphrey DeForest (1899-
1957), US film actor, famous for his
screen image as the cool tough anti-hero.
S o m e o f h i s m o s t n o t a b l e fi l m s w e r e
The Maltese Falcon (1942), Casablanca
(1942) and The African Queen (1951)-for
which he won an Academy Award.
BOGOTA, capital and largest city of
Colombia. Founded by the Spanish in
1538 on the site of Chibcha settlement,
c o m m e r c i a l a n d c u l t u r a l c e m a w i t h
several universities (the oldest from
1573). its climate is mild because of its at¬
titude of over 8,500ft. at the edge of an
Andean plateau. Pop 4,124,000.
BOHEMIA, historic region in central
Europe. It was once part of the Austro-
Hungarian Empire. In 1918, after awar-
tom history, it became aprovince in the
republic of Czechoslovakia, of which its
chief city. Prague, became the capital. In
1949 it lost its separate provincial status.
The area is r ich in minerals and in fine
agricultural land.
BOHLEN, Charies Eustis (1904-1974),
US diplomat and adviser on Soviet affairs.
He served as adviser and interpreter at
Russian conferences for presidents
Roosevelt and Truman, and was US am¬
bassador to the USSR (1953-57), the
Phil ippines (19579659) and France
(1962-68 ) ,
BOHR, Nie ls Henr ik David (1885-
1962), Danish physicist who proposed the
Bohr model of the atom while working
with Rutherford in Manchester, England,
in 1913. Bohr suggested that ahydrogen
atom consisted of asingle electron per¬
forming acircular oibit around acentral
proton (the nucleus), the energy of the
electron being quantized (i.e„ the electron
could only cany certain well-defined
quantities of enagy). At one stroke this
accounted both for the properties of the
atom and fo r the na tu re o f i t s charac¬

teristic radiation. In 1927 Bohr proposed
the complementarity principle to account
for the apparent paradoxes which arose on
comparing the wave and particle ap¬
proaches to describing subatomic par¬
ticles. After escaping from Copenhagen in
1943 he went to the UK and then to the
USA, where he helped develop the atomic
bomb, but he was always deeply con¬
cerned about the graver implications f<M'
humanity of this development.

In 1922 he received the Nobel Prize for
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BOLINGBROKE, Henry St John, 1st
Viscount (1678-1751), EogUsh sta¬
tesman. Amember of the T«wy party, as
secretary of state he successfully handled
the negotiations for the treaty Of utreckt
(1713). He lost office on the death of
Queen Anne, and in 1715 was forced to
seek exile in France, where he remained
for the next 10 years. Out of the
m a i n s t r e a m
devoted his time to political journalism
and the snidy of history.
BOLIVAR, Sim6n (1783-1830), South
American soldier, stmesman and liberator.
Both of awealthy Venezuelan family, he
studied in Europe, where be was in¬
fluenced by the work, of the 18th-caitury
rationalists, particularly by Rousseau.
B o l i v ^ r e t u r n e d » S o u t h A m e r i c a i n

1807, convinced that the Sp^sh colonies
were ready to fight for ind^>endence.
After two abortive attempts, he success¬
fully liberated Venezuela in 1821. His
country united with New Granada and
Quito to form the state of Gran Colombia
with Boliv^ as president.

He went on to liberate Peru (1824) and
to form, from Upper Peru, the republic of
Bolivia (1825). Botivir envisaged a
u n i t e d S o u t h A m e r i c a , b u t P e r u a n d
Bolivia turned against him in 1826.
Venezuela seceded f rom Gran Colombia
in 1829, arid in the foUowing year Bolivir
resigned as president He died of tuber¬
culosis.
BOLIVIA, landlocked South American
repubhc, bordered by Brazil to the Nand
EParaguay to the SE, Argentina to the S.
and in the Wby Peru and Chile.

Physics in recognition of his cOTtributions
to atomic ih«^. His son, Aage Niels
Bohr (1922- ). diared the 1975 Nobel
Prize for Physics with B. Mottelson and J.
Rainwater for contributions made to the
[rfiysics of the atomic nucleus. Niels
Bohr ’s brother, Haraid August Bohr
(1887-1951), was adistinguished mathe¬
mat ic ian .
BOIL, an abscess in ahair follicle, usual¬
ly cauŝ  by infection with stajAylococ-
cus. Asty is aboil on the eyelid, acarbun¬
cle is agroup of contiguous boils. Small
boils may spontaneously, but most
cannot until pus has escap̂  by thinning
and rupture of overlying skin. This is has¬
tened by local application of heat. In
sev«e cases lancing and antibiotics may
be required.
BOILER, device used to convert water
into steam by the action of heat, usually to
drive asteam engine. Aboiler requires a
heal source (i.e., afurnace), asurface
whereby the heat may be conveyed to the
water, and enou^ space for steam to
form. The two main types of boiler are the
fire-tube, where the hot gases are passed
through tubes surrounded by water, and
the water-tube, surrounded by hot gases.
BOILING POINT, the temperatme at
which the vapor pressure of aliquid be¬
comes equal to the external pressure, so
that boiling occurs; the temperature at
which aliquid and its vapor are at ̂ ui-
librium. Measurement of boiling point is
imporlanl in chemical analysis and the
determination of molecular weights.
BOITO, Arrigo (1842-1918), Italian poet
and composer. His own operas include
Mefistofele (1868; revised 1875) and
Nerone (1918), though he is best known
as the librettist of Verdi’s Oiello and
Falstaff and of Franchielli’s La Gioconda.
BOK, Edward WiUiam (1863-1930),
Du tch -bom US ed i t o r, w r i t e r and
philanthropist. In 1889 he became editor
of The Ladies' Home Journal and used the
magazine to campaign for good causes. In
his retirement he wrote the Pulitzer prize¬
winning The Americanization of Edward
Bok (1920) .
BOLEYN, Aane (cl507-1536), second
wife of Henry VIII and mother of Eliza¬
beth I. When he met her, Henry was alrea¬
dy tiring of his first queen, who had failed
to produce ason, and he married Anne in
1533 as soon as he was divorced. Their
daughter Elizabeth was boro later that
year, but Anne too bore no living soa She
was beheaded having been convicted, on
dubious evidence, of adultery and incest.

of affa i rs , Bol ingbroke

Official name: Republic of Bolivia
Capital: LaPaz
Area: 424,164sq mi
Population: 7,125,000
Growth ra te : 2 .1%
Language: Spanish
Rdigion: Roman Catholic
Monetary unit(s): 1boliviano
at 100 centavos
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Land: There are three main regions; the
Oriente lowlands in the east, consisting
largely of tropical rainforest and swamps;
the Montanas, acentral zone of mountains
and fertile valleys; and in the W, the Al-
tiplanu. ableak Andean plain of coarse
grassland, the home of most of the people.
At its northern end, shared with Peru, is
Lake Titicaca, South America's largest
lake and at I2.S00ft the world's highest
navigable stretch of water.
Peo^e. About 75% of the population is
concentrated wi th in Andean Bol iv ia . The

Oriente, in contrast, averages less diao 2
persons per sq mi. The population consists
of about 30% Quechua Indians, 25%
Aymara Indians. 30% mestizos and 15%
whites. The illiteracy rate is about 40%.
Economy. Bolivia is one of the poorest
countries in South America. Minerals, par¬
ticularly t in, but also, increasingly,
petroleum and natural gas, dominate the
country's economy and form more than
75% of its exports. Antimony, lead,
tungsten, bismuth and zinc are also impor¬
tant. while there are also large, but as yet
unexploited, deposits of iron and man¬
ganese. Inadequate transportation has con¬
siderably hampered Bolivia’s grow^.
Some two-thirds of the population still
depend on the land for alivelihood. On
the Altiplano the main crops are sugar,
piatoes, barley and beans. Sheep, llamas
and alpacas are the chief livestock. Com.
wheat, barley, tobacco, dairy cattle and a
wide variety of fruits and vegetables are
raised in the Montana region.
History. Before the Spani^ conquest an
advanced Aymara civilization around
Lake Titicaca was subjugated by the
Incas. During colonial times the region
was known as Upper Peru and was
famous for its minet^ wealth. Freed from
Spanish rule by Simon Bolivdr in 1825,
Bolivia later lost more than its present ter¬
ritory in armed conflicts with Brazil. Chile
and Paraguay. In the 20th century the
country has had an unhappy history of
recurring military coups. Although the
country returned to civilian rule in 1982
its democracy remains hagile because of
extreme poverty, corruption, and lack of
foreign investment Relations with the US
have been strained by Bolivia’s inability
to suppress cocaine growing and traiTick-
ing.
BOLL, Heinrich (1917-1985), German
author and winner of the Nobel Prize for
Literature in 1972. His books are bitterly
satiric, exploring themes of despair and
love in post-WWD Europe. Important

among his works are Billiards at Half
Past Nine (1961) and 77w C/<wn (1965).
BOLLINGEN PRIZE, aprize of $5000
awarded to US poets by the Yale Univer¬
sity Library. The prize was originally
given by the Libr^ of Congress and was
first awarded, amid great controversy, to
Ezra Pound (1949) who. at the time, stood
accused of treason during WWII. Other
winners have been e. e. Cummings and
Rd»rt FROST.

BOLL WEEVIL, Anihonomus grandis,
the most damaging cotton pest in the US.
The beetle, which is 6mm long, lays eggs
in cotton Iwds and fhiit and fe^ on the
bolls and blossoms, causing an estimated
loss of $200 million every year. It first ap¬
peared in the US in the 1890s from
C e n t r a l A m e r i c a . M o d e m m e t h o d s o f
combating it include soil improvement,
cleansing its hibernating places and the
use of insecticides.
B O L O G N A , I t a l i a n c i t y 5 1 m i N o f
Florence at the foot of the Apennines. It is
an ancient Etruscan and Roman city, with
auniversity founded ci088. many me¬
dieval buildings and some fine Renais¬
sance paintings and sculptures. Capital of
the Emilia Romagna region, it is an
agricultural and industrial center produc¬
ing farm machinery and chemietds. Pop
456,700.
BOLSHEVISM, name given to the policy
of the majority group (Russian bobneviki)
at Che 1903 congress of the Russian Social
Democratic Workers’ party, as opposed to
the minority or mensheviki. The bol¬
sheviks, under the leadership of Lenin,
formed aradical left-wing group in 1917
and took over the leadership of the Rus¬
sian Revolut ion. Thei r doct r ines der ived
from the woA of Marx and Engels and
upheld arevolution led by workers and
peasants.
B O L S H O I T H E A T E R ,
ballet and opera house. The Bolshoi,
which possesses one of the largest stages
in the world, is the home of the famous
ballet school. Its classical ballet and opera
productions have aworldwide reputation.
B O LT, R o b e r t ( O x t o n ) ( 1 9 2 4 - ) .
English dramatist best known for the play
and movie about Thomas More. AMan
for All Seasons (1962). Bolt also wrote
the screenplays for Lawrence of Arabia
(I962)andDoctorZhivago (1966).
BOLTS AND SCREWS, devices
which the principle of the screw thread,
which may be traced back as far as Ar¬
chimedes, is applied to the fastening
together of objects. Ascrew is essentially

Russian theater.

m
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brother, Louis Bonaparte (1778-1846),
was compelled to marry Hortense Beau-
hamais, sister of the empress Josephine,
and made king of Holland until Napoleon
forced him to abdicate. Napoleon’s
youngest brother, Jerome Bonaparte
(1784-1860), married an American,
E l i z a b e t h P a t t e r s o n o f B a l t i m o r e .

Napoleon did not recognize the marriage.
Jerome was made king of Westphalia and
fought in Russia and at Waterloo.

Napoleon had three sisters—^Elisa
(1777-1820), Pauline (1780-1825), and
Caroline (1782-1839), who also played
parts in his imperial arrangements.
Napleon and his .second wife, Marie
Louise of Austria, had ashort-lived son
who, though he never reined, became
known as Napoleon II. Louis Bonaparte’s
son eventually became emperor of the
French (1852-70) as Napoleon III. Other
Bonapartes were prominent in French
politics and society. Agrandson of Jerome
Bonaparte and Elizabeth Patterson was
Charles Joseph Bonaparte (1851 -
61921), aUS politician who served as
secretary of the navy (1905-06) and attor¬
ney general (1906-̂ ) in the cabinet of
President Theodore Roosevelt.
BONAVENTURE, Saint (1221-1274),
Italian medieval scholastic philosopher
and theologian.

He taught principally at Paris and later
became Master General of the Franciscan
order. Called the "Seraphic Doctor," he
distinguished between philosophy, based
on man’s natural knowledge, and theol¬
ogy, which attempts to understand the
cSiristian mysteries.
BOND, chemical, the links which hold
atoms together in compounds. In the 19th
century it was found that many substan¬
ces. known as covalent compounds, could
be represented by structural formulas in
which lines represented bonds. By using
double and triple bonds, most oiganic
compounds could be formulated with con¬
stant valences of the const i tuent atoms.
Stereo isomer ism showed that the bonds
must be loca l i zed in fixed d i rec t ions in
s p a c e .
BOND, Ju l ian (1940- ) . c i v i l r i ^B
leader. Democratic member of the Georgia
House of Representatives 1965-75, and
s t a t e s e n a t o r 1 9 7 5 - 8 7 . A t t h e 1 9 6 8
D e m o c r a t i c N a t i o n a l C o n v e n t i o n , B o n d
became the first African American to have
his name placed in nomination for vice
president, but he was too young to qualify.
BONE, the hard tissue that forms the
skeleton of vertebrates. Bones support the

conical, with asharp point and widening
toward the head—which is usually shaped
to take ascrewdriver—with ahelical
ridge. If the point is pressed into the
material (usually wood) and the screw is
longitudinally rotated by means of a
screwdriver, the screw will be driven into
tile wood and will be held in place by Mc-
tion. Abolt is essentially cylindrical,
again with ahelical ridge, and has abroad
head usually shaped to take awrench. It is
used in conjunction with anut. amember
containing aprethreaded hole into which
the bolt fiB.
BOLTZMANN, Ludwig (1844-1906),
Austrian physicist who made fundamental
contributions to thermodynamics, classical
statistical mechanics and kinetic theory.

The Boltzmann constant (k), the
quotient of the universal gas constant R
and the Avogadro number (N), is used in
statistical mechanics.

BOMB, in computer terminolo^, aterm
used to denote aspectacular faUure in a
program. Acomputer user "bombs” asys¬
tem when he deliberately writes aprogram
tliat will disnipt the system.
BOMBAY, large seaport in WIndia,
capital of Maharashtra State, on the
Arabian Sea. Bombay was built on several
small islands now joined to each other and
to the mainland, forming an area of 25sq

Its large harbor deals with the bulk of
India's imports, notably wheat and
machinery, and many exports such as cot¬
ton, rice and manganese. Local industries
include textiles, leather goods and print¬
ing. Bombay is an important cultural cen¬
ter, with auniversi^ founded in 1857.
The city is overcrowded, with afast grow¬
ing, mainly Hindu, population. The site
was ceded to the Portuguese in 1534 and
passed to Great Britain in 1661. The city
was aheadquarters of the British East
India Company (1668-1858). Pop (metro)
11,230,000,
BONAPARTE, family name of French

N a p o l e o n I ( 1 7 6 9 - 1 8 2 1 ) .

m i .

e m p e r o r
Napoleon’s father, Cario Buonaparte
(1746-1785), was alawyer in Ajaccio,
Corsica; his mother, Letizia Ramolino
Buonaparte (c.1750-1836), was honored
at Napoleon's court as Madame Mdre.
Napoleon's oldest brother, Joseph
Bonaparte (1768-1844). became king of
Naples and then Spain, after 1815 living
mostly in the US. Another brother, Lucien
Bonaparte (1775-1840), played an im¬
portant part in Napoleon's rise to power,
but he married against Napoleon's wishes
and lived in virtual exile in Italy. Another
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body, protect its organs, act as anchors for
muscles and os levers for the movement of
limbs, and are the main reserve of calcium
and phosphate in the body. Bone consists
of living cells (osteocyles) embedded in a
matrix of collagen fibers with calcium
salts similar in composition to hydroxyap¬
atite deposited between them. Some car¬
bonates are also present. All bones have a
shell of compact bone in concentric layers
(lamellae) around the blood vestteis, which
run in small channels (Haversian canals).
Within this shell is porous or spongy
bone, and in the case of "long" bones there
is ahollow cavity containing marrow. The
bone is envelop̂  by afibrous membrane,
the periosteum, which is sensitive to pain,
unlike the bone itself, and which has anet¬
work of nerves and blood vessels that pen¬
etrate the bone surface. After primary
growth has ended, bone formation (ossifi¬
cation) occurs where the periosteum joins
the bone, where there are many bone-
forming cells (osteoblasts).

Ossification begins in the embryo at the
end of the second month, mostly by trans¬
formation of cartilage; some cartilage ceils
become osteoblasts and secrete collagen
and ahormone which causes calcium salts
to be deposited. Vitamin Dmakes calcium
available from the food to the blood, and
its deficiency leads to rickets. The two
ends of a"long" bone (the epiphyses)
sify separately from the shaft, and are at¬
tached to it by canilaginous plates, at
which lengthwise growth takes place.
Radical growth is controlled by the peri¬
osteum, and at the same time the core of
the bone is eroded by osteoclast cells to
make it hollow. Primary growth is stimu¬
lated by the pituitary and sex hormones; it
is completed in adolescence, when the epi¬
physes fuse to the shaft. Bones are classi¬
fied anatomically as "long," cylindrical
and usually hollow, with aknob at each
end; "short," spongy blocks with athin
shell; and "flat," two parallel layers of
compact bone with aspongy layer in be¬tween. Some hand and foot ^nes are
short ;
shoulder-blades are flat; and most other
bones are long.
BONE CHMA.
duced clSOO. Made of china clay mixed
with bone-ash and china stone, it is similar
to hard porcelain but more workable and
less easily chipped.
BONEFISH, herringtike fish (Elops
saums) named for the large numbers of
fine bones that make it tedious to eat. The
bonefish is found in the West Indies and

along the coast of Mexico.
BOP^ESET, perennial plant with hairy
leaves, native to wet areas of the US. This
bitter herb grows from 2ft to 6ft high and
bears sma l l wh i t e flowers i n numerous
heads.
BONHEUR, Rosa (1822-1899). French
artist famous for her animal paintings. She
made her reputation with The Horse Fair
(1853), ascene full of vigor and grace,
representative of her most accomplished
w o r k .

BONHOEFFER, Dietrich (1906-1945),
German Lutheran pastor and theologian.
He was the author of many radical books
on ecumenism and Christianity in a
secular world. Aprominent anti-Nazi, he
was arrested in 1943 and executed at Flos-
senburg concentration camp two years
later.

BONIFACE, Saint (c672-754), English
missionary, the apostle of Germany. Back¬
ed by the Frankish rulers Charles Martel
and Pepin the Short, he organized the Ger¬
man church, reformed the Frankish clergy
a n d a d v a n c e d t h e c o n v e r s i o n o f t h e
Saxons. He was martyred by the Frisians.
BONIFACE Vm (C1235-1303), pope
1294-1303. He steadfastly assert̂  papal
authority over the political leaders of
Europe and involved ̂e papacy in aseries
of conflicts with leading powers. His bull
"Unam Sanctam," which called for the
subjugation of temporal to spirimal
authority led to aclash with Philip IV of
France. In 1303 the king’s emissaries at¬
tacked Benedict in his palace at Anagni,
whe re he was abou t t o excommun ica te
I^i l ip; the populace intervened, but
Boniface collapsW and died thr» weeks
later in Rome.
BONINGTON, Richard Parkes (1801-
1828), English artist noted for his water-
color landscapes and genre subjects. He
spent most of his brief career in France;
among those he influenced there were
MLACROix and corot.
BONIN ISLANDS, group of volcanic is¬
lands about 500m; SE of Japan. In all
there are 27 is lands wi th some 200 in¬
habitants. They were administered by the
US 1945-68. when they were returned to
Japan.
BONITO, three types of fish resembling
the bluefin tuna, but rarely more than 30in
long. The striped bonito is found in all
warm oceanic waters. The Atlantic bonito
flourishes in the Mediterranean and warm
sections of the Atlantic. The Pacific bonito
is found in and near the Indian Ocean.
They ate strong swimmecs and congregate

0 8 -
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fine porcelain first intro-
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BONTEMPS, Arna (1902-73), African-
American author of more than 30 books
on black culture, including biographies,
children’s stories, history, literary cri¬
ticism, novels, and poetry. Bontemps was
apublic-school teacher and principal
(1924-38). From 1943 until his death he
was acollege professor and librarian.
BONUS MARCH, ademonstration, in
1932, in Washington, D.C., by some
15,0()0 jobless veterans of WWI. They
hoped to persuade Congress to enable
them to cash bonus certificates issued in
1924 in recognition of their war service.
President Hoover worsened his reputation
by ordering the military to drive the
"Bonus Army" from the city. In 1936
Congress finally passed alaw, against a
presidential veto, allowing the exchange
of the certificates.
BOOBY, large fish-eating bird so named
because it seems too stupid to learn that
man is the enemy, and is thus easily
tured.

They have straight, sharp bills, long
wedge-shaped tails, and short stout legs.
They have long tapered wings and are
e x c e l l e n t fl i e r s . T h e m o s t c o m m o n

species, the brown booby, lives off the
western and southern coasts of the Ameri-

BOOKKEEPING, the systematic record¬
ing of financial transactions. The single-
entry system consists of asingle account
which shows the debts owed to and by the
firm in question. The double-entry system
is more detailed; the debit and credit items
are entered in ajournal. They are then
classified in aledger. From this informa¬
tion acomprehensive balance sheet can be
drawn up.
B O O K O F C H A N G E S . S e e i c h i n g .
BOOK OF COMMON PRAYER, the
official liturgy of the church of England
including (among others) the services of
Morning and Evening Prayer and Holy
Communion, and the Psalter, Gospels and
Epistles. The first Prayer Book was writ¬
ten by Cranmer (1549); amore reformed
version was published in 1552 and. with
minor revisions, 1559 and 1662. The 1662
Prayer Book has been used ever since, and
has been amajor formative influence on
the English language. Since 1966, various
modem experimental services have also
legally been in use.
BOOK OF HOURS, book of prayers to
be said at the canonical hours, widely used
by laymen during the late Middle Age.
TTiey were often masterpieces of the
miniaturist’s ait; among the most famous

in schools. Bonito, which average about
61bs in weight, are valuable food fish,
especially in the tropics.
BONN, capital of West Germany since
the partition of the country after WWII
(1949). With the unification of West and
East Gennany in October 1990 into a
single German state, Bonn's status will be
changed, because the German government
decided to shift amajor part of the
governmental offices to Berlin.

This historic city is situated on the
Rhine, in North Rhine-Westphalia. The
birthplace of Beethoven, it has amuseum
and hall devoted to the composer. Much
of the city has been rebuilt since WWII.
Pop 292,350.
BONNARD, Pierre (1867-1947). French
artist whose almost impressionist style
gives sparkling life and color to the sunny
interiors he favored. These made him
known as aleader of the intitnist school.
While at the Academic Julian he met
Maurice Denis and Jean VuiUard, with
whom he formed the group known as the
Nabis .
BONNET. Geon?es (1889-1973), French
politician, an advocate of appeasement
toward Nazi Gennany. Foreign minister
(1938-39), he hel^ negotiate the
Munich pact, opposed war widi Germany,
and after the French defeat advocated col¬
laboration. He moved to Switzerland after
the war to avoid prosecution, but returned
and again served (1956-68) in the Cham¬
ber of Deputies.
BONNEVILLE, Benjamin Louis Euia-
Ue de (1796-1878), Fr«ich-American sol¬
dier and frontiersman. He explored the fer
west (1832-35) and distinguished himself
in the Mexican war (1846--48). But he is
remembered la rge ly berause
Washington Irving’s romanticized biog¬
raphy. The Adventures of Captam Bon¬
neville. U.S.A. (1837).
BONNEVILLE DAM, l a rge hyd ro¬
electric dam spanning the Columbia Rin
NW Ore., about 40mi Eof Portland. It is
170ft high and i,250ft wide and was built
1933-43 as pan of the New Deal program.
BONSAI, the ancient oriental an of grow¬
ing trees in dwarf form. The modem en¬
thusiast may spend three years cultivating
the "miniature" trees, mainly by root prun¬
ing and shoot trimming. Plants that can be
“dwarfed" include the cedars, myrtles,
junipers, oaks, cypresses, pyracanthas and
pines. Bonsai spread throughout the
world, and is afast-growing hobby in
N o r t h A m e r i c a , w h e r e t h e r e a r e m a n y
"bonsai" clubs.

c a s .
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are the Rohan and the dc Berry Hours.
BOOK OF KELLS, acopy of the Gos¬
pels from the late 8th centiuy, completed
by the monks of Kells in County Meath.
Ireland. Its richly elaborate decoration
makes it one of the finest examples of
medieval illuminated manuscripts. It is
now in the library of Trinity College,
D u b l i n .
B O O K O F M O R M O N . S e e m o r m o n s .
BOOK OF THE DEAD, name applied to
funerary writings found on ancient Egyp¬
tian tombs and papyri. They include in¬
structions and magic charms for the use of
the deceased.

BOOLE, George (1815-1864), British
mathematician and logician, chiefly
remembered for devising Boolean algebra,
wh ich a l lowed mathemat ica l methods to

be applied to non-quantifiable entities
such as logical propositions.
BOOMERANG, aprimitive weapon
developed uniquely in Australia. Decepti¬
vely simple in shape, this angular throw¬
ing club is precisely bent and balanced.
When thrown, it follows acurved path,
spinning end for end. and can strike avi¬
cious blow. It can be thrown in such away
that it comes back to the thrower.
BOONE, Daniel (1734-1820), American
pioneer and hunter. Beginning in 1767 he
made aseries of trips into what is now Ky.
and in 1775 built afort there, called
Boonesboro. In 1778 he was captured by
the Shawnee, who were a l l ied w i th the
British against the American revolution¬
aries. Boone escaped to warn settlers at
Boonesboro of aplanned attack, which
they successfully resisted. Traditionally,
he is hailed as the founder of Ky„ which
he was not. and more justly as agreat
f ront iersman.
BOORSTIN, Daniel Joseph (1914- ).
US hi.storian. Aprofessor at the University
of Chicago (1944-69), Boorstin wrote
several notable works in American histoiy
including The Americans (3 vols., 1958-
73). He served as the Librarian of Con¬
gress 1974-87.
BOOTES, aconstellation of the Northern
Hemisphere, easily recognizable because
it contains Arcturus, one of the brightest
stars in the sky.
BOOTH, an English family, founders and
leaders of the Salvafion Army. WiUiam
Booth (1829-1912) started his career as a
Methodist minister but left the church in
1861 to work among the poor in the slums
of London. In 1878 he founded the Salva-
lioo Army, assisted by his wife Catherine
Booth (1829-1890). anoted orator who

did valuable work for women’s rights.
WiUiam Bramwell Booth (1856-1929),
the eldest son of William Booth, .served as
second general of the Salvation Army.
Ballington Booth (1859-1940). second
son, brought the Salvation Army to the US
in 1887. With his wife Maud, he instituted
the VOLUWIEERS AMERICA, aSimilar
organization. Catherine Booth-Clibbom
(1859-1905), the eldest daughter of Wil¬
liam Booth, founded the Salvation Army
in France and Swi tzer land. Emma Moss
Booth-Tucker(1860-1903) helped to es¬
tablish the Salvation Army in India in
1881. Herbert Henry Booth (1862-
1926), the youngest son of William Booth,
founded the Salvation Army in Australia
and New Zealand. Evangeline Cory
Booth (1865-1950), daughter of William
Booth, was the Salvation Army's first
woman general, with international com¬
mand of the organization (1934-39). She
also commanded the US Salvation Array
(1904-34).
BOOTH, Charles (1840-1916), British
merchant and sociologist, who applied
statistical research methods to sociology.
The 17-volume Ufe and Labour of the
People in London (1891-1903) is his
major work. Amember of t l» royal
commission on the Poor Law (1905 )̂,
Booth also wrote Poor Law Reform
(1910).
BOOTH, Edwin Thomas (1833-1892),
US actor, famous on both the New Yoric
and London stages. His Shakespearean
roles, particularly Hamlet, were con¬
sidered theatr ica l landmarks. The son of
Junius Brutus Booth, be was the brother of
Lincoln's assassin, John Wilkes Booth.
BOOTH, John Wilkes (1838-1865), US
actor who assassinated Abraham Lincoln,
ason of the actor Junius Brutas Booth. He

was aConfederate sympathizer; eager to
avenge the South's defeat, he shot Presi¬
dent Lincoln during aperformance at
Ford’s Theater, Washinpon, D.C.. on
April 14th, 1865. Booth, brewing aleg.
escaped but was finally trapped in abam
near Bowling Green. Va„ where he was
either shot or shot himself.
BOOTH, Junius Bratus (1796-1852),
English-bom actor, founder of afamous
American family of actors. Emigrating to
the US in 1821. he achieved great success,
particularly in Shakespeare. He was the
father of Edwin and John Wilkes Booth.

BOP, or bebop, seminal style of modem
JAZZ named for its basic rhythmic feature.
Inspired by musicians like Dizzy Gillespie
and Charlie Parker. Bop emerged in the
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examples are in his Ficciones (1944) and
ElAleph (1949),
BORGHl^E, aristocratic Roman family
originally iioiii Siena. Camillo Borghese
(1552-1621) became Pope Paul V. The
many Borghese cardinals included the
noted an collector, Scipione Borghese
(1576-1633), patron of Giovanni Lorenzo
BERNiNL He commissioned the Borghese
Palace and Villa Borghese, two of Rome’s
finest Baroque buildings. Prince Camillo
Filippo Ludovico Bor̂ ese (1775-1832)
married Napoleon’s sister Marie Pauline
and became duke of Guastalla. Borghese
family power declined with falling land
values in the 1890s.
BORGIA, powerful Italian family de¬
scended tom the Boijas of Valencia in
Spain. Alfonso de Borja (1378-1458) be¬
came Pope CaJixtus 111. By bribery, his
nephew Rodrigo Boigia (1431961503)
became Pope VI in 1492 and worked to
enrich his family by crushing the Italian
princes. His son, Cesare Borgia (cl476-
1507), used war. duplicity and murder to
seize much of cent^ Itdy. Alexander’s
notorious daughter, Lucrezia Bor^a
(1480-1519), was probably apawn in her
family’s schemes. As duchess of Ferrara
(tom 1505), she generously patronized
the arts and learning.
BORGLUM, Guteon (1867-1941), US
sculptor best remembered for Mt Rush-
m o r e S . D . N a t i o n a l M e m o r i a l , w i t h i t s
enormous portrait heads of Washington,
Jefferson, Lincoln and Theodore Roos¬
evelt. Ator Borglum’s death the project
was completed by his son. (See rushmore.
MOUNT.)
BORIC ACID (H3B03), or boracic acid,
colorless crystalline solid, aweak inor¬
ganic acid. It gives boric oxide (B2O3)
when strongly heated; sodium borate
typifies its salts. Boric acid is used as an
external antiseptic, in the production of
glass and as awelding flux. Powdered
boric acid is an effective agent against
cockroaches.
BORK, Robert Heron (1927-), US legal
scholar and judge. He taught at Yale Law
School 1962-73,1975-81. As US sol ic i tor
general (1973-75), he carried out Presi¬
dent Nixon’s ordw to fire Watergate spe¬
cial prosecutor Archibald Cox after his su¬
periors in the Justice Dept, resigned rather
than do so. In 1982 President Reagan ap¬
pointed him to the US Court of Appeals in
Washington. D.C., and in 1987 nominated
him to the US Supreme Court. The
nomination was rejected by the US Senate
in abitter controversy in which the

1940s to break with the blues tradition
and explore new harmonic and rhythmic
fields. It added greater sophistication and
complexity to jazz, deepening and rein¬
vigorating it.
BORA^ William Edgar (1865-1940),
Republican senator tom Ida. 1907-40, a
vigorous and independent champion of
progressive reforms. He opposed US
membership in the Lea^e of Nations and
was aprominent isolationist on the eve of
WWII, but was also an able chairman of
the Senate Foreign Relations Committee
(1924-33).
BORAX, the common name for aform of
sodium borate. It is awhile powder which
becomes transparent and glasstike when it
is healed. Borax is used in glazes and in
the manufac tu re o f ce ramics and hea t -

resistant glass.
BORDEAUT^ city in SW France and
capital of Gironde department, on the
Garonne R. It is France’s third-largest port
and chief center for the French wine trade.
Bordeaux also has canning and shipbuild¬
ing industries. The city dates tom Roman
times. Pop (ci ty) 209,460; (metro)
676,000.
BORDEN, GaB (1801-1874), US inven¬
tor of the first process for making con¬
densed milk by evaporation. He also in¬
fluenced the development of Texas: he
helped to write its first state constitution,
prepared the first topographical map of
Texas and laid out the city of Houston.
BORDEN, Lizzie Andrew (1860-1927),
US woman accused of murdering Rm
father and stepmother with an ax on Aug.
4, 1892. She was acquitted but remained
popularly condemned. The murder be¬
came pan of American folklore.
BORDEN, Sir Robert Lai rd (1854-
1937), Canadian prime minister (1911-20)
who gave his country anew and more in¬
dependent voice in world affairs. Borden
became Conservat ive leader in 1901. He
was avigorous WWI prime minister,
forming aUnion party government with
pro-conscription Liberals in 1917, and
securing separate representation for
Canada at the peace conference and in the
League of Nations.
BORG, Bjorn (1956- ), Swedish tennis
player, winner of five straight Wimbledon
men's singles titles (1976-80).
BORGES, Jorge Luis (1899-1986), Ar-
gentiman poet and prose writer. At firstinfluenced by the metaphorical style of
Spanish Ultraismo, he later developed a
unique fonn between short story and
essay, the "fiction." Some of the best
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majority felt that Bork’s views on "judi¬
cial restraint" and "original intent" were
out of the judicial mainstreani. Boik
resigned (1988) his Appeals Court posi¬
t ion .

BORLAUG, Norman Ernest (1914- ).
US agricultural scientist who was awarded
the 1970 Nobel Peace Prize for his part in
the development of improved varieties of
cereal crops, important in the green
revo lu t i on .
B O R M A N , F r a n k ( 1 9 2 8 -
astronaut. He became command pilot on
the 14-day orbital Gemini 7flight in
Eiecember 1965. Along with James Lovell
and William Anders, Bornian participated
in the Apollo 8flight, the first manned
flight around the moon.
BORMANN, Martin Ludwig (1900-
1945), German Nazi politician who
wielded brutal power as Hitler’s deputy
from 1941. Though he vanished in 1945,
he was sentenced to death for war crimes
at the NUREMBERG TRIALS in 1946. It is now
thought he was probably killed as Berlin
fe l l .

BORN, Max (1872-1970) , German
theoretical physicist active in the develop¬
ment of quantum physics, whose par¬
ticular contribution was the probabilistic
interpretation of the Schrddinger wave
equation, thus providing alink between
wave mechanics and the quantum theory.
Sharing the Nobel Physics Prize with W.
Bothe in 1954, he devoted his later years
to the philosophy of physics.
BORN-AGAIN CHRISTLANS, term ap¬
plied predominantly to Fundamentalist
Christians who feel themselves regenera¬
ted through the experience of being "bom
again" (John 3:3). Related to the Calvinist
doctrine of election, the experience today
assumes arev iva l is t character. Pres ident
Jimmy Carter
perience. In the
in morality. Born-again Christians became
active in US politics through such or¬
ganizations as the moral majority and such
evangelists as the Rev. Jerry Falwell.
BORNEO, largest island of the Malay Ar¬
chipelago and third largest in the world
(280,l00sq mi). It contains the Indonesian
provinces of Central. E, W, and S
Kal imantan, wi th the sul tanate of Bninei
and the Malaysian states of Sabah and
Sarawak to the Nand NW. Borneo is a

mountainous equatorial island largely clad
in tropical rain forest, and drained by
several major rivers. Its highest point is
Mt Kinabalu (I3,455ft). Its peoples in¬
clude Dayak, Malays, Arabs and Chinese.

Products include copra, nibber, rice, lim¬
ber, oil, bauxite and coal.

The Portuguese reached Borneo in the
1500s, followed by the Ehitch and the
British, who had most influence in the
19th century.
BORODIN,
(1833-1881). Russian composer and
chemist, one of the group known as the
Five. Though music came second to his
scientific work in St. Petersburg, he wrote
some notable works, including the opera
Prince Igor.
BORON, chemical element; symbol B;
ai.wi. 10.81: at.no 5; valence 3. The ele¬
ment is not found free in nature, but oc¬
curs as orthoboric acid, usually in certain
volcanic spring waters and as borates in
borax and colemanite. Amorphous boron
is used in pyrotechnic flares to provide a
distinctive green color, and in rockets as
an igniter. The most important compounds
of boron are boric or boracic acid, widely
used as amild. antiseptic; and borax,
which serves as acleansing flux in weld¬
ing and as awater softener in washing
powders.
BORROMEO, Saint Char ies (1538-
1584), Italian Roman Catholic religious
reformer. As secretary of state to Pope
P i u s I V h e i n fl u e n c e d t h e C o u n c i l o f

Trent . As archb ishop o f Mi lan he
developed popular children's "Sunday
Schools” and priests' seminaries, and set a
high personal standard of clerical selfless¬
n e s s .

BOSCH, Hieronymous (cl450-15l6),
Dutch painter, whose work is unique in its
grotesque fantasy. In paintings like the
Haywain (cl485) and The Garden of
Earthly Delights (1500) he uses an array of
part-human, part-animal, part-vegetable
forms to express syrabolioiily his obses¬
sive vision of worldly sin and its eternal
d a m n a t i o n .

BOSNIA AND HERZEGOVINA, inde¬
pendent republic in EEurope, formerly
one of the six republics of Yugoslavia.

Mounta inous and forested. Bosnia and
Herzegovina was one of the poorer areas
of Yugoslavia, devoted to agriculture and
mining. The population consists of Mus¬
lims (43%). Serbs (31%). and Croats
(17%). Once independent stales, they were
held by the Ottoman Empire from the late
15th century until occupied (1878) and an¬
nexed (1908) by Austria-Hungary. Serbian
terrorists, hostile to Austrian rule, assas¬
s i n a t e d t h e A u s t r i a n A r c h d u k e F r a n c i s
Ferdinand in Sarajevo in 1914, precipiiat-

A l e x a n d e r P o r fi r e v i c h

) . U S

proudly claimed the ex-
latc 1970s, citing adecline
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BOSTON MARATHON, annual mara-
ihon race held since 1897 from Hopkin-
ton, Mass., to Boston.
BOSTON MASSACRE, an inc ident
which strengthened anti-British feeling
in America preceding the revolution¬
ary WAR. On March 5, 1770, some 60
Bostonians, enraged by the presence of
B r i t i s h s o l d i e r s i n B o s t o n , h a r a s s e d a
British sentry. Troops came to his aid
and fired on the mob, killing three and
wounding eight (two died later).
BOSTON POLICE STRIKE, stoppage
called on Sept. 9. 1919, when Mass,
authorities had failed to recognize a
police labor union or to offer better work¬
ing conditions.
Gangs terrorized Boston for two nights

until Gov. Calvin Coolidge called out
the state militia and ended the strike. His

action catapulted him to the vice-presi¬
dency in 1920.
B O S T O N T E A PA R T Y, A m e r i c a n
revolutionary incident at Boston on Dec.
16, 1773. In protest against the tea tax
and British import restrictions, aparty
of colonial patriots disguised in Indian
d r e s s b o a r d e d t h r e e B r i t i s h E a s t I n d i a
Company ships and dumped their cargo of
tea into the harbor.
BOSWELL James, (1740-1795), Scot¬
tish writer and advocate, most famous for
his Life of Johnson (1791), one of the
greatest of English biographies. In his
private journals he recoided his life and
times with great rest. From them he called
the accounts of his travels in Corsica and
elsewhere, and the brilliant conversations
which distinguish the portrait of his friend
Samuel Johnson.
BOSWORTH FIELD, site of abattle
near Leicester, England. There, on Aug.
22 1485, Yorkist Richard III was defeated
and killed by Lancastrians under Henry
Tudor (Henry VII). who thus ended the
Wars of the Roses and founded the Tudor
dynasty.
BOTANY, the study of plant life. Botany
and zoology are the major divisions of
biology. There are many specialized dis¬
ciplines within botany, the classical ones
being morphology, physiology, genetics,
ecology and taxonomy. Althou^ the
present-day botanist often specializes in
asingle discipline, he frequently draws
upon techniques and information ob¬
tained fi’om others.

The plant morphologist studies the form
and structure of plants, particularly the
whole plant and its major components,
while die plan! anatomist concentrates

Official name: Bosnia-Herzegovina
Capital: Sarajevo
Area: 19,741sqmi
Population: 3,743,000
Religions: Muslim, Roman Catholic,
Eastern Orthodox

ing WWI. After the war, Bosnia and Her¬
zegovina became part of the new state of
Yugoslavia. Yugoslavia broke down in
independent republics in 1991, but Serbs
militia invaded the republic in 1992, caus¬
ing thousands of deaths among the civilian
population.
BOSON. one of the four major classes of
elementary particles. The bosons have no
mass. TTiey include photons, gluons, and,
hypothetically, the graviton.
BOSPORUS Turkish strait 19rai long
and about 0.5mi to 2.25mi wide connect¬
ing the Black Sea and Sea of Manuka,
Historically important as the sole sea link
between the Black Sea and the Mediter¬
ranean. it was bridged in 1973.
BOSTON, capital and largest city of
Mass., aseapon on Massachusetts Bay.
It is the most populous state capital.
New England’s leading city and the
nearest major US seaport to Europe. It
is also amajor commercial, financial,
manufacturing, cultural and educational

B o s t o n ’ s i n d u s t r i e s i n c l u d ec e n t e r ,

shipbuilding, electronics, chemicals, plas¬
tics, rubber products and printing. The
city’s wood market is the nation’s
largest.

buildings include the OldHis to r i c
State House, Paul RevKe House, Christ
Church and Faneuil Hall. Boston itself
has many not^le educational and cul¬
tural institutions, and nearby Cambridge
has Harvard University and the Massa¬
chusetts Institute of Technology.

Settled by English Puritans in 1630,
Boston became the capital of Mas¬
sachusetts Bay Colony and—in the hos-
TON MASSACRE and BOSTON TEA PARTY-led
colonial unrest that erupted into the

W A R . M o d e m B o s t o nR E V O L U n O N A R Y
shares the acute urban problems of most
large US cities. Pop 2,875,500.
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Gaborone, (he capital. Cattle raising and
export dominate the economy. Products
include com, peanuts, sorghum, asbestos,
and manganese- Diamonds, beef and cop¬
per have fueled Botswana’s economic
growth, although aprolonged drought in
the 1980s increased migration from rural
areas to cities and contributed to rising un¬
employment. South Africa is the principal
trade partner and the primary market for
Botswana's beef.

upon the cellular and .subcellular structure,
perhaps using the electron microscope.
The behavior and functioning of plants is
studied by the plant physiologist, though
since he frequently uses biochemical tech¬
niques. he is often called aplant bio¬
chemist. Aplant geneticist uses biochemi¬
cal and biophysical techniques to study
the mechanism of inheritance and may re¬
late this to the evolution of an individual.
An important practical branch of genetics
is plant breeding. The plant ecologist re¬
lates the form (morphology and anatomy),
function (physiology) and evolution of
plants to their environment. The plant
taxonomist or systematic botanist special¬
izes in the science of classification, which

involves cataloging, identifying and
naming plants using their morphological,
physiological and genetic characters.
Cytology, the study of the individual cell,
necessarily involves techniques used in
morphology, physiology and genetics.
(See also agronomy; biochemistry;
B I O P H Y S I C S : H O R T I C U LT U R E ; P L A N T; P t A N T

KINGDOM.)
BOTHA, Pieter (1916- ), prime minister
(1978-84) and president (1984-89) of
South Africa. Although his Afrikaner
government was beset by scandals con¬
cerning misuse of funds and foreign
bribes, he remained in office, astaunch
defender of his country’s apartheid
policies.
BOTHWELL, James Hepburn , 4 th
Earl of (cl536-1578), powMful Scottish
noble who married Mary Queen of Scots
in May 1567, after helping to murder her
husband, Lord Damley. In June he fled
Scotland, and later died in aDanish
prison.
BO TREE, Asian fig (Ficus religiosa),
sacred to Buddhists, as the tree under
which Buddha received enlightenment.
The bo tree grows to 110ft.
BOTSWANA, formerly Bechuanaland.
Protectorate landlocked republic bounded
by South Africa, Namibia and Zimbabwe.
Land. It is mainly plateau (at 3,300ft),
with tlie Okavango Swamp in the N, the
K a l a h a r i D e s e r t i n i h e S a n d S W, a n d
mounta ins in the E . R ivers inc lude the

Limpopo and Zambezi. The climate is
generally subtropical, with one rainy
season (averaging ISin of rain), support¬
ing savanna vegetation except in the
Kalahari Desert.
People and Economy. Afew Bushmen
survive in the desert and elsewhere, but
Bantu-speaking blacks form the majority.
They live chiefly in the SE around

Oflical name: Republic of Botswana
Capital: Gaborone
Area: 224,607sq mi
Population: 1,740,500
Growth ra te : 1 .9%
Languages: English, Tswana. Khoisan
Religions; Chisiian, Animist
Monetary unit(s): 1pula =100 thebe

History. Immigrant Negro tribes largely
ousted the aboriginal Bushmen after 1600.
In 1885 (he area was placed under British
supervision and became known as the Be¬
chuanaland Proiectorate. As Botswana, i t
became an independent member of the
C o m m o n w e a l t h o f N a t i o n s i n 1 9 6 6 . S i r
Seretse M. Kha:na was president from
1965 until his death in 19^. He was suc¬
ceeded by vice president Quett K. Masire,
who was reelected in 1984 and 1989.
BOTTICELLI Sandro (c l444-15t0) ,
one of the greatest painters of the Italian
Renaissance, bom Alessandro di Mariano
Filipepi in Florence. His work is noted for
superb draftsmanship, ause of .sharp yet
graceful and rhythmic line, and exquisite
coloring. Among his most famous works
are the allegorical tableaux on mythologi¬
cal subjects, Primavera and The Birth of
V e n U s .

BOTTLE TREE, Australian tree of the
chocolate family, with atrunk resembling
around bottle. Although the main trunk is
short and thick, the trees may grow to 60-
70f t .
BOTULISM, usually fatal type of food
poisoning caused by atoxin produced by
t h e a n a e r o b i c b a c t e r i a C i o s i r i d i u m b o -
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tulinum and C. parabomlinum. which nor¬
mally live in soil but may infect badly
canned food. The toxin paralyzes die nerv¬
ous system. Thorough cooking destroys
both bacteria and toxin.

BOUCHER, Fran90 is (1703-1770) ,
French painter whose work epitomizes the
Rococo taste of 18th-century France. In¬
fluenced by Tiepolo, he painted airy, deli¬
cately colored portraits and mythological
scenes. He also designed Gobelin
tapestries and decorated interiors.
B O U C I C A U LT, D i o n ( c l 8 2 2 - I 8 9 0 ) .
Iiish-bom actor and playwti^t active in
London and New York. The 150 plays
that he wrote or adapted, such as London
Assurance (1841) and The Shaughraun
(1874), ranged from light social drama to
melodrama.

BOUGAINVILLEA, ornamental tropical
and subtropical plant named for the
French navigator and explorer Louis An¬
toine de Bougainville. The flowers are
white or creamy-colored and grow in
clusters, each cluster sunounded and al¬
most concealed by three large floral
bracts. The spectacular bracts may be
shades of crimson or purple and range
through the pale pinks and yellows to pure
white. Sevnal species are cultivated as
garden plants in warmer parts of the US.
BOULDER DAM. See hoover dam.
BOULEZ, Pierre (1925- ), versatile
French composer and conductor, noted for
his extension of 12-tone techniques in Le
Marteau sans maitre (1951 )and Pli
selon Pli (1960). He has conducted many
of the world's leading CM'chestras.
BOUNTY MUTINY, uprising on HMS
Bounty in the SPacific Ocean in 1789.
Mut ineers under master ’s mate F le tcher
Christian cast their overbearing com¬
mander, Li. William Bligh, and 18 others
adrift in alongboat. Bligh brou^c his
party 3,618mi to Timor. Some of the
mutineers founded acolony on Pitcairn Is¬
land.
BOURBON. See wh iskey.
BOURBONS, powerful French family
which for generations ruled France,
Naples and Sicily (the Two Sicilies).
Parma and Spain, named for the castle of
Bourbon NW of Moulins. The family is
popularly remembered for its love of
luxury and its obdurate resistance to
political progress.

Bourbons became part of the French
ruling house when aBourbon heiress mar¬
ried Duke Robert, Louis IX’s sixth son, in
1272. In 1589 their descendant, Henry of
Navarre, founded France 's Boui^n

dynasty (as Henry IV). Bourtwn rule in
France was interrupted with Louis XVI's
execution in 1793, was restored in 1814
under Louis XVllI, and finally ended with
the deposition of Charles Xin 1830.
Meanwhile, Louis XFVs grandson came
to the Spanish throne in 1700 as Philip V.
In Italy, cadet branches of his family ruled
Parma 1748-1860 and Naples and Sicily
(the Two Sicilies) 1759-1861. Bourbons
ruled Spain to 1931, when Alfonso XIII
abdicate. In 1947 Spain was again
declared amonarchy, and in 1975 Prince
Juan Car los o f Bourbon succeeded the
head of state. General Franco.
BOURGEOISIE, original ly medieval
town dweller's—tradesmen, artisans,
etc.—outside the feudal relationship of
peasants and noble landowners. As an in¬
creasingly powerful middle class, the
bourgeoisie supported national monarchs
and opposed the social and economic
privileges of the aitistocracy.

In the 19th century, the bourgeoisie con¬
sisted of the haute bourgeoisie, compris¬
ing financiers and industrialists; the mid¬
dle bourgeoisie, comprising managers
and professionals, and the petite bour¬
geoisie, comprising shopkeepers and ar¬
t i s a n s . K a r l M a r x d e s c r i b e d t h e b o u r ¬

geoisie as having perfonned arevolution¬
ary role in the modernization of society.
Critics of the bourgeoisie have regard^
their virtues (e.g., sobriety, industrious¬
ness) as stultî ing, and their values (e.g.,
materialism, conformism) as destructive
of the life of the spirit. In the US, where
the European class structure never took
root, all but the very poor consider
themselves middle class, aiKl bourgeois
virtues and values are the norm.
BOURGUIBA, Habib Ben All (1903- ),
Tunisian nationalist politician who be¬
came Tunisia’s first president in 1957. He
led the campaign for independence from
the 1930s onwards and was imprisoned by
the French several times. Apro-Wesiem '
moderate, he ruled authoritatively, declar¬
ing himself president for life in 1975. In
1965 he proposed that the Arabs recognize
Israel, but Tunis later became the seat of
the Arab League and headquarters of the
PALESTtNE UBERATKW) ORGANIZATION. In
1987 he suppressed Muslim fundamen¬
talists accused of attempting to overthrow
the government. In Nov. 1987 Zine ei-
Abidine Ben Ali, whom Bourguiba had
appointed prime minister only the month
before, deposed the president as too ill and
senile to govern.
BOURKE-WHITE, Margare t (1906-
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freshwater dogfish. It is sometimes
referred to as a-living fossil" because it
strongly resembles atype of fish that can
be traced back some 150 million years. It
has an elongated body which in the female
may reach 30in.
BOWIE, James (cl796-I8.36), Texan
frontier hero who reputedly invented the
Bowie hunting knife. He grew rich by
land speculation and slave trading,
moving Wfrom Ga. to Ala., Miss., La..
and eventually Tex. Bowie joined the
Texan fight for independence from
Mexico and was one of the leaders at the
Alamo, where he died.
BOWLES, Chester (1901-1986), US ad¬
vertising man, politician and diplomat. He
cofounded 1929 the advertising firm of
Benton and Bowles, served on the War
Production Board during WWII and was
Democratic governor of Connecticut
1948-50. An internationalist, he served as
ambassador to India 1951-53 and 1963-
69, under secretary of stale 1961 and spe¬
cial adviser to President John F. Kennedy
1961-63 .
BOWLES, Paul (1910- ), US author and
composer living in Morocco, known for
h i s e x o t i c n o v e l s a n d s h o r t s t o r i e s o f

alienation, despair and psychological hor¬
ror. His works include The Sheltering Sky
(1949) and Collected Stories: 1939-1976
(1979).
BOWLING, popular indoor sport which
involves rolling aball to knock down
wooden pins. In tenpin bowling, the most
popular form in the US. players aim a
large heavy ball down along wooden lane
at 10 pins set in atriangle. The number of
pins felled determines the score. Bowling
became popular in 14th<cntury Europe,
and was brought to America by the Dutch
in the I7th century. Tenpin bowling was
standardized by the American Bowling
Congress, founded in 1895.
BOWMAN, Isaiah (1878-1950), Cana-
d ian-bom US geograpi ier who d id
fi e l d w o r k i n S o u t h A m e r i c a a n d s e r v e d
(1915-35) as director of the American
Geographical Society. He was an adviser
to President Woodrow Wilson at the Paris
Peace Conference. From 1935 to 1948 he
was president of Johns Hopkins U.
BOJ^LDER, or ash-leaf maple, a
deciduous t ree nat ive to Nor th Amer ica,
particularly to the Far West. It grows up to
70ft high and has compound leaves and
grooved bark. The greenish-yellow flow¬
e r s a r e u n i s e x u a l a n d a r e b o r n e o n
separate trees. In some parts of the US the
sap is tapped for its sugar.

1971). US photographer and war
correspondent who covered WWII and the
Korean War for Time-Life Inc.
BOUTROS-GHALI, Boutros (1922- ),
Egyptian government official. United Na¬
tions secretary-general (1992- ) . s u c ¬
ceeding Javier Perez de Cu61iar. ACoptic
Christian, he was the first Arab and
African to head the international organiza¬
tion. Boutros-Ghali taught international
relations at Cairo University (1949-77).
As Egypt’s deputy foreign minister and
foreign minister (1977-91), he was an ar¬
chitect of the CAMP DAVID AGREEMENT
(1977) and the Egyptian-Israeli peace
ircaiy(1979).
BOWDITCH, Nathaniel (1773-1838),
se l f - taught US mathemat ic ian and
a s t r o n o m e r r e m e m b e r e d f o r h i s N e w
American Practical Navigator (1802),
"the seaman’s bible," later made standard
in the US navy. He was the first to
describe the plane curves known as Bow-
ditch curves, or Lissajous’ figures.
BOWDOIN, James (1726-1790), Ameri¬
can revolutionary leader and scientist.
Bowdoin served in the Mass, legislature
(1753-76) and supported the patriots'
cause. As governor of Mass. (1785-87).
he suppressed shays rebeujon. He was
first president of the .American Academy
of Arts and Sciences.
BOWEN, Elizabeth (1899-1973), Eng-
t ish-I r ish novel is t , bom in Dubl in, whose
works are distinguished by their meti¬
culous style and fine emotional sensitivity.
They include The Death of the Heart
(1938), The Heat of the Day (1949) and
Eva Trout (1969) .
BOWERBIRD, ab i rd wh i ch has the un¬
usual habit of building "bowers" of sticks
decorated with bones, shells, bright
colored berries, and flowers. Both sexes
play in the bowers, and in them the males
fight and perform their ritual courtship
dances to attract the females. The largest
of these forest dwellers is the great or red-
crested bowerbird, which may grow Min
long.
BOWERS, Claude Gernade (1878-
1958), US journalist, historian and
diplomat whose popular historical ac¬
counts of the Jeffersonian era praised the
early leaders of the Democratic Party. An
edi tor ia l wr i ter for the New York Wor ld
(1923-31). he was active in Democratic
party politics and served as ambassador to
Spain (1933-39) and Chile (1939-53).
BOWFIN, large freshwater fish found in
inland waters of eastern North America. It

is also known as the grindle, mudfish or
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BOXER REBELLION, violent uprising
in China in 1900 directed against foreig¬
ners and instigated by the secret society
"Hannooious Fists" (called Boxers by the
Europeans). Encouraged by the Dowager
Empress Tz’u Hsi, the Boxers showed
their dislike of growing European irv-
fluence and commercial exploitation in
China, attacking missionaries and Chinese
converts to Christ iani ty. When the
European powers sent troops to protect
their nationals at Peking they were
repulsed (Jutte 10-26, 1900). The German
minister in Peking was murdered and
foreign legations were besieged for nearly
two months until relieved by an interna¬
t i o n a l f o r c e . B o x e r v i o l e n c e w a s t h e

pretext for Russian occupation of S
Manchuria. On Sept 7, 1901, China was
forced to sign the humiliating Boxer
Protocol, in which it promised to pay a
huge indemnity b> the US and the
European powers concerned.
BOXING, the sport of skilled fist-fight¬
ing. Two contestants wearing padded
gloves attack each other by punching
prescribed parts of the body, and defend
themselves by avoiding or blocking their
opponent’s punches. Boxing contests arc
arranged between opponents in the same
weight division or class: there are 10 clas¬
ses ranging from flyweight to heavy¬
weight. Fights cake place in asquare
roped-off ring and consist of anumber of
two- or three-minute rounds separated by
rests. Scoring is usually made by areferee
and two judges.

If acontest goes its full length, the con¬
testant awarded the most points or rounds
wins by adecision. But awin can occur
e a r l i e r b y a k n o c k o u t , i f a b o x e r
legitimately knocks down his exponent
and the man cannot regain bis feet in 10
seconds. Afight may also end in atechni¬
cal knockout if the referee decides that a

boxer is physically unfit to go on fighting.
Boxing rules are slightly different for
amateurs and professionals, and interstate
and international practices vary in some
respects.
BOXWOOD, several species of ever¬
green shrubs and trees, native to tropical
and subtropical parts of the Old World
and Centr^ America, but widely intro¬
duced elsewhere. They have small glossy
leaves and are excellent hedge plants,
rarely exceeding 12ft in height. Boxwood
grows slowly. Its yellow, finely grained
wood is used for musical instruments and
wood engraving.
BOYCOTT, the refusal to deal with a

person or organization as asign of disap¬
proval or as ameans of forcing them to
meet cer ta in demands. The word comes
from Captain OiarJes Boycon (1832 -
61897), an English estate manager in
I r e l a n d w h o r e fi i s e d d e m a n d s t o l o w e r
rents and was isolated by the tenants who
worked for him.
BOYD, Belle (1843-1900), Confederate
spy in the American civil war. An actress,
she lived in Va., and passed military infor-
madon to the South. Caught in 1862, she
was released for lack of evidence in 1863.
BOYLE, Robert (1627-1691). British
natural philosopher often called the father
of modem chemistiy for his rejection of
t h e t h e o r i e s o f t h e a l ch e m i s t s a n d h i s
espousal of atomism. Afounder member
of the ROYAL SOCIETY OP LONDON, he was
noted for his pneumatic experiments.
BOY SCOUTS OF AMERICA, US
youth organization comprising Tiger Cubs
(age 6), Cub Scouts (^es 7-10), Boy
Scouts (ages 11-18), Explorers (male and
female, ages 15-20). It was founded in
1910 and has headquarters in Irving, Tex.
I n 1 9 9 2 i t h a d 5 . 4 i t i i l l i o n m e m b e r s .
BOYSENBERRY, variety of blackberry
that grows on atrailing plant. The tart,
dark-red to black fruits are made up of
clusters of drupelets. Boysenberriescanbe
eaten fresh or in pies or jellies.
BOYS TOWN, village in ENebr.. near
Omaha. It was founded in 1917 as acom¬
munity for homeless and abandoned boys
by Father Edward J. Flanagan and is
governed by the boys. Pop c9,000.
BOZEMAN, John M. (1835-1867), US
explorer and gold prospector, who
pioneered in 1862-63 anew direct route
linking Mont, and Col. through whai be¬
came known as the Bozeman Pass . He
was later killed by Indians. Bozeman,
Mont., was founded by him.
BRADBURY, Ray (1920- ) , U S
s c i e n c e - fi c t i o n w r i t e r . A m a s t e r o f t h e
short-story form, his characteristic tales
deal with moral dilemmas. Among his
best-known science-fict ion works are The
Martian Chronicles (1950) and Fahren¬
heit 451 (1953).
BRADDOCK, Edward 0695 -1755 ) .
commande r - i n - ch ie f o f B r i t i sh f o r ces i n
North America, who was disastrously
defeated in the french and Indian wars.

Unused to frontier conditions, in 1755
he led acumber some expedition against
Fort Duquesne (on the site of present-
day Pittsburgh), which ran into aFrench
and Indian ambush. Braddock was fatally
w o u n d e d a n d h i s m e n w e r e r o u t e d .
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BRAHE, Tycho (1546-1601), Danish
astronomer, the greatest exponent of
naked-eye positional astronomy, kepler
became h i s ass i s tan t i n 1601 and was

driven to postulate an elliptical orbit for
Mars only because of his absolute con¬
fidence in the accuracy of Tycho’s data.
B r a h e i s a l s o r e m e m b e r e d f o r t h e

"Tychonic system," in which the planets
circled the sun, which in turn orbited asta¬
tionary earth, this being the principal 17th-
century rival of the Copemican hypo¬
thesis.
BRAHMA, in Hinduism, together with
Vishnu and Shiva part of the Trimurti.
Traditionally the creator of the universe
and personification of the Absolute, he is
represented in Hindu art as having four
arms and four faces.
BRAHMANISM, Indian religion based
on belief in brahma, ft develops c500 BC
from old Dravidian and Aryan beliefs. Its
ritual, symbolism and theosophy came
from the Brahmanas. sacred writings of
the priestly caste, and from the
Upanishads. ft developed the "divinely or¬
dered" caste system and gave rise to
modem H indu ism.
BRAHMAPUTRA RIVER, rises in the
Himalayas and flows about ISOOmi
through Tibet. NE India, Bangladesh and
Sto the Ganges, forming the Ganges-
Brahmaputra delta on the Bay of Bengal.
Aholy river to the Indians, its name
means "son of Brahma."
BRAHMS, Johannes (1833-1897) .
major German Romantic composer.
Though strongly influenced by beeihoven
a n d t h e r o m a n t i c m o v e m e n t , h e
developed his own rhythmic originality
and emotional intensity, while using clas¬
sical forms. He lived largely in Vienna
from 1863. His major works include four
symphonies, two piano concertos, aviolin
concerto, adouble concerto for violin and
cello, piano and chamber works, songs,
part-songs and choral works—notably A
German Requiem (1868) and the Alto
Rhapsody (1869).
BRAILLE, Louis (1809-1852), French
inventor of Braille. Accidentally blinded
at the age of three, he conceived his
raised-dot system at 15, while at the Na¬
tional Inst i tute for the Bl ind in Par is. In
1829 he published abook explaining how
his system could be used, not only for
reading but also for writing and musical
nota t ion .
BRAILLE, system of writing devised for
the blind by Louis braille It employs pat¬
terns of raised dots that can be read by

Among the survivors was aVirginian of¬
ficer, George Washington.
BRADFORD, Wi l l iam (1590-1657) ,
Pilgrim Father who helped to establish
PLYMOUTH COLONY and governed it most of
his life (reelected 30 times from 1621). He
described the Mayflower’s voyage and the
colony’s first years in his History of
Plymouth Plantat ion.
BRADLEY, Omar Nelson (1893-1981),
US general. In 1944-45 he led the 12th
Army Group (1,000.000 men in four ar¬
mies) in Europe. He was chief of staff of
the US Army (1948-49) and first chair¬
man of the joint chiefs of staff (1949-53).
BRADLEY, Thomas (1917- ) , U S
public official, major of Los Angeles. He
was elected to the Los Angeles city coun¬
cil in 1963. In 1973 Bradley became the
city’s first black mayor.
BRADSTREET, Anne Dudley (cl6l2-
1672), English-American colonial poet.
She tegan writing after her emigration to
Mass, in 1630. Her poems deal with per¬
sonal reflections on the Puritan ethic and
her coming to spiritual terms with it. Her
collection. The Tenth Muse Lately Sprun$
Up in America, was published in England
in 1650.
BRADY, James Buchanan ("Diamond
Jim"; 1856-1917), US railroad tycoon and
philanthropist. He acquired his fffltune
through the selling of railroad equipment
and the establishing of two steel imlroad
car manufacturing firms. He is noted as a
legendary spender on both entertainments
and charities.
BRADY, Mathew B. (cl823-1896). US
photographer of eminent people and his¬
toric events. He photographed 18 US
presidents tind spent his fortune in hiring
20 teams of photographers to lake over
3,500 shots coverirfg almost every big bat¬
tle of the CIVIL WAR. The project bank¬
rupted him. His most famous photographs
are those of Lincoln and of the battles at
BULL RUN and GBITYSBURO.
BRAGG, Braxton (1817-1876), Con¬
federate general. He led the Army of Ten-

w h i c h d e f e a t e d W i l l i a m S .n e s s e e

Rosecrans at Chickamauga (1863) but
soon lost to Ulysses S. Grant at Chat¬
tanooga, after which he forfeited his com¬
mand.
BRAGG, Sir Wi l l iam Henry (1862-
1942). British physicist who shared the
1915 Nobel Prize for Physics with his son.
Si r Wi l l iam Lawrence Bra^ (1890-
1971), for learning how to deduce the
atomic structure of crystals from their X-
ray diffraction patterns (1912).
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touch. Braille typewriters and printing
presses have been devised for the mass-
production of books for the blind.
BRAIN, complex organ which, together
with the spinal cord, comprises the central
nervous system and coordinates all nerve¬
cell activity. In invertebrates the brain is
no more than aganglion; in vertebrates it
is more developed—tubular in lower ver¬
tebrates and larger, mcae differentiated
and more rounded in higher ones. In
higher mammals, including man. the brain
is dominated by the highly developed
cerebral cortex. The brain is composed of
many billions of interconnecting nerve
cells and supporting cells (neuroglia). The
blood circulation, in particular the regula¬
tion of blood pressure, is designed to en¬
sure an adequate supply of oxygen to
these cells; if this supply is cut off,
neurons die in only afew minutes. Ibe
brain is well protected inside the skull and
is surrounded, like the spinal cord, by
three membranes, the meninges. Between
the two inner meninges lies the cere¬
brospinal fluid (CSF), an aqueous solution
of salts and glucose. CSF also fills the
four ventricles (cavities) of the brain and
the central canal of the spinal cord. If the
circulation of CSF between ventricles and

meninges becomes blocked, hydrocepha¬
lus results. Relief of this may involve
draining CSF to the atrium of the heart.

The human brain may be divided struc¬
turally into three parts:
(t) the hindbrain, consisting of the medul¬
la oblongaia, which contains vital centers
to control heartbeat and breathing; the
pons, which, like the medulla oblongata,
contains certain cranial nerve nuclei and

numerous fibers passing between the
higher brain centers and the spinal cord;
and the cerebellum, which regulates
balance, posture and coordination.
(2) The midbrain, asmall but important
center for reflexes in the brain stem, also
containing nuclei of the cranial nerves and
the reticular formation, adiffuse network
of neurons involved in regulating arousal,
sleep and alertness.
(3) The forebrain, consisting of the
thalamus, which relay.s sensory impulses
to the cortex; the hypothalamus, which
controls the autonomic nervous system,
food and water intake and temperature
regulation, and to which the pituitary
gland is closely related; and the cerebrum.

The cerebrum makes up two-thirds of
the entire brain and has adeeply con¬
voluted surface; it is divided into two in¬
terconnected halves, or hemispheres. The

main functional zones of (he cerebrum are
the surface layers of gray matter, the cor¬
tex, below which is abroad white layer of
nerve fiber connections, and the basal
ganglia, concerned with muscle control.
Each hemisphere has amotor cortex,
controlling voluntary movement, and a
sensory cortex, receiving cutaneous sensa¬
tion, relating to the opposite side of
the body. Other areas of cortex are con¬
cerned with language, memory, and per¬
ception of the special senses (sight, smell,
sound); higher functions such as abstract
thought may also be acortical function.
BRAINE, John (1922-1986). English
novelist best known for his first novel.
Roam at the Top (1957), about the rise of
ayoung, ambitious working-class man.
Braine’s other works include The Queen
of aDistant Country (1972) and J. B.
Priestley (1979).
BRAIN TRUST, popular name for the in¬
tellectuals advising Franklin D. Roo.sevelt
in his 1932 campaign and first years in of¬
fice. Professor Raymond Moley headed
the group, which included Adolph A.
Berie, Jr., Redfwd G. Tugwell, Samuel I.
Rosenman and Basil O’Connor.

BRAINWASHING, the manipulation of
an individual's will, generally without his
!or her knowledge and against his or her
wishes. Most commonly, it consists of a
combination of isolation, personal hu¬
miliation, disorientation, systematic in¬
doctrination, and alternating punishment
and reward.

BRAKES, devices for slowing or halting
motion, usually by conveniem of kinetic
enerjgy into heat energy via the medium of
friction. Perhaps most common are drum
brakes, where astationary member is
brought into contact with the wheel or a
drum that rotates with it. Uiey may be
either band brakes, where aband of
suitable material encircling the drum is
pulled tightly against its circumference,
or shoe brakes, where one or more shoes
(shaped blocks of suitable material) are
^plied to the inner or outer circum-
feroice of the drum. Similar in principle
are disk brakes, where the frictional force
is applied to the sides of the wheel or a
disk that rotates with it. The simplest
form is the caliper brake, as used on
bicycles, in which rubber blocks are
pressed against the rim of the wheel. Al¬
most all airplane, automobile and railroad
brakes are of drum or disk type.

Mechanically operated b^es cannot
always be used, as when asingle control
must operate on anumber of wheels, thus
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BRANDO, Marion (1924- ), US stage
a n d f t l m a c t o r w h o w o n f a m e f o r h i s
portrayal of Stanley Kowalski in AStreet¬
car Named Desire (play, 1947; film,
1951). He won Academy Awards for On
the Waterfront .(1954) and The Godfather
(1972).
BRANDT, Wil ly (1913-1992), Social
Democratic chancellor of West Germany
1969-74, whose Ostpolitik
policy) marked amajor step towards East-
West detente in Europe. Bom Karl Her¬
bert Frahm, he was mayor of West Berlin
1957-66. As chancellor, he secured
friendship treaties with Poland and the
USSR (1970), with East Germany (1972)
and with Czechoslovakia (1974). Brandt's
init iative won him the 1971 Nobel Peace
Prize. He was forced to resign as chancel¬
lor in 1974 over aspy scandal in his own
administration. In 1987 he resigned the
chairmanship of the Social Democradc
Party and retired from politics.
BRANDY, alcoholic drink of distilled
grape or other wine, usually matured in
wood. Brandies include cognac, from
French wines of the Cognac area, kirsch
(made from cherries) and slivovitz (made
from plums).
BRANDYWINE, Battle of, aBritish vic¬
tory in the REVOLimoNARY ward. On Sept.
11, 1777, at Brandywine Creek in SE Pa.
G e n . W i l l i a m h o w e ’ s 1 5 . ( K X ) B r i t i s h
troops surpr ised the r ight flank of
Washington’s 11,000 men protecting
Philadelphia. Washington retreated to
Germantown, and Howe went on to take
Philadelphia.
BRANT, Joseph (1742-1807), Mohawk
Indian chief. Episcopal missionary and
British army colonel. His tribal name was
Thayendanegea. He served with the
Bri t ish forces in the prbnch and tNDiAN
WARS and in the revolutionary war, par¬
ticipating in the Cherry Valley Massacre
(1778 ) .
BRAQUE, Georges (1882-1963). French
painter and sculptor, aseminal figure in
modem a r t . F rom pauv i sm he wen t on ,
together with ncASSO, to evolve cubism
and to be among the first to use collage.
Among his many major works are Woman
with aMandolin (1937) and the Birds
series(1955-63).
BRASILIA, federal capital of Brazil since
I960, located on the Parana R. 600tni NW
of the old coastal capita], Rio de Janeiro.
It was built to help open up the immense
Brazilian interior. Its cross-shap^ plan
was designed by Lucio Costa, while such
major buildings as the presidential palace

involving problems in simultaneity and
equality of braking action. In such cases,
pressure is applied to ahydraulic sys¬
tem (usually oil-filled), and hence equal¬
ly to the brakes. Similar in principle are
vacuum brakes, where creation of apar¬
tial vacuum operates apiston which ;^)-
pliesthe braking acdon, and airbrakes.
BRAMANTE, Dona to (1444-1514) ,
leading Italian architect who develop̂
the classical principles of High Renais¬
sance a rch i tec tu re . I n 1499 . he moved
from Milan to Rome, where his major
designs included the Tempietto of S.
Pietro in Montorio (1502) and the Bel¬
vedere Court at the Vatican (cl505). His
greatest project, the reconstruction of St.
Peter’s, was not realized.
BRAN, the husk of cereal grains (wheat,
rye. or com), removed from the flour
during milling. Wheal bran is ground
a n d u s e d a s c a t t l e f o d d e r a n d i s a l s o
mixed with other more palatable cereals
fOT human consumption,
roughage and some nutritional elements
t o t h e d i e t . C e i t a i n b r a n e x t r a c t s a r e
also used in cleaning and dyeing com¬
pounds.
BRANCUSI, Constantin (1876-1957),
Romanian sculptor famous for his simple,
elemental, polished forms. Living in Paris
from 1904, he rejected Room’s influence,
turning to abstract fonns and the example
of primitive art Among his best-known
works are The Kiss (1908) and Bird in
Space (1919).
BRANDEl^ Louis Dembitz (1856-
1941), US jurist, influential in securing
social, political and economic reforms,especially while an associate justice of the
Supreme Court (1916-39). As alawyer he
crusaded for organized labor against big
business interests.
BRANDENBERG, former German prin¬
cipality, ruled from 1417 by the house of
Hohenzoliem. In the 17ft century its
rulers, who were electors of the Holy
Roman Empire, acquired territories in W
Germany and the duchy of Prussia in the
E. Frederick William, the Great Elector,
made Brandenberg amilitary power. His
son took (1701) the title king of Prussia as
Frederick I.
B R A N D E S , G e o r g M o r r i s C o h e n
(1842-1927), Danish literary critic who
deeply influenced the course of Scan¬
dinav ian l i t e ra tu re i n t he l a te 19 f t and
early 20th centuries. Particularly impor¬
tant was his series of lectures publisĥ  as
Main Currents in 19th-Century Literature
( 1 8 7 1 - 8 7 ) .

(Eastern

t o a d d
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and the caibedral are the work of Oscar
Niemeyer. Pop 1,584,500.
BRASS, an alloy of copper and zinc,
known since Roman times, and widely
used in industry and for ornament and
decoration. Up to 36% zinc forms alpha-
brass , wh ich can be worked co ld ; w i th
more zinc amixture of alpha- and beta-
brass is formed, which is less ductile but
stronger. Brasses containing more than
45% zinc (white brasses) are unworkable
and have few uses. Some brasses also con¬
tain other metals: lead to improve
machinability, aluminum or tin for greater
c o r r o s i o n - r e s i s t a n c e , a n d n i c k e l , m a n ¬
ganese or iron for higher strength.
BRATTAIN, Walter (1902- ). US fiiy-
sicist who helped invent the transistor. He
shared the 1956 Nobel Prize in Physics
with William Shockley and John Bardeen
for this invention, and for the research into
the electrical properties of semiconductors
that made it possible.
BRAZIL, fifch-largest country in the
world, covering nearly half of South
America. It derives its name from its vast
dyewood (pau-brasil) forests. Brazil
s h a r e s b o r d e r s w i t h a l l t h e S A m e r i c a n
countries exc^t Ecuador and Chile.

speaking neighbors in having aracially in¬
tegrated population. This consists of a
three-fold mixture: the Portuguese inter¬
married both with the native Indians and
with the black slaves imported from W
Afr ica. About 200,000 Indians of several
t r i b e s l i v e i n t h e A m a z o n b a s i n . T h e
majority of Brazilians belong to the
Roman Catholic Church, which also runs
most s ta te schoo ls . Abou t two- th i rds o f
die people live in cities. As aresult of a
literacy drive in the 1970s, die illiteracy
rate declined to about 14%.
Economy. Although Brazil is rich in
natural resources, few of these have been
developed. Iron ore depc«its may be the
largest in the world; and there is also man¬
ganese, chromium, do, gold, nickel, coal,
tungsten and bauxite. No big reserves of
o i l have been d iscovered . But Braz i l i s
be» known as South America’s biggest
fwoducer of cattle, coffee and cocoa. In the
1980s the country was the world’s largest
exprter of agricultural products. Manufac¬
tures include textiles, chemicals, plastics,
appliances, and machinery. An impressive
economic growth in the 197(h made
Brazil the leading industrial power in
Latin America and led to improvements in
transport, ener^, and social welfare.
History. Brazil was explored by the
Spanish navigator Vic^te Yaoez nnz6n
early in 1500, and later in the same year,
independent ly, by Portugal ’s Pwiro
Alvares Cabral, but colonization did not
begin until after 1532. Slaves were used
extensively by the plantation owners, until
Jesuit missionaries intervened in the I7th
century. The country gained independence
in 1822 under its governor, Dom Pedro,
who then ruled Brazil as emperor for the
next nine years. Laigely under military
rule after 1889 when it b̂ ame arepublic,
Brazil made rapid technologica] progress
under President Juscelino Kubitschek,
who replaced the previous capital, Rio de
Janeiro, by Brasilia in 1960. The left-wing
civilian government of Jo3o Goulart was
overthrown by the military in 1964, The
successive military governments were
ofren accused of torture and other human-
rights violations. In 1985 the military
voluntarily surrendered power to aconser¬
vative civilian government led by Jos6
Sarney. The civilians proved no more able
than the military to deal with Brazil’s ur¬
gent economic problems, at the center of
which was aforeign debt of SI 13 billion,
the largest in the third world. In 1987, Sar¬
ney suspended interest payments on $68
billion owed to foreign banks, but pay-

Official name: Federative Republic of
B r a z i l
Capital: Brasilia
Area: 3,286,488sq mi
Population: 155,356,000
Growth ra te : 1 .8%
Language: Portuguese
ReligtoK Roman Catholic
Monetary unit(s): 1cruzeiro =100 cen¬
t a v o s

Land. There are two major geographical
regions: the lowlands of the Amazon R
basin, mostly tropical rain forests (selnas)
and the Brazilian highlands, an extensive
m o u n t a i n o u s t a b l e l a n d i n t h e S a n d E
making up two-thirds of the country’s
l a n d a r e a . B r a z i l h a s o v e r 4 , 6 0 0 m i o f
coast l ine.
People. Brazil differs from its Spanish-
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die staple diet in the South Pacific. The
fruit is melonlike, Sio across, and is
aroiected by athick rind that is woven
mto acloth. The pulp, yi'hich tastes like

Eitatomeal, is eaten cookie.REASTED, James Henry (1865 -
1935), US archaeologist and historian,
who advanced archaeological research in
Egypt and WAsia. He specialize in
Egyptology, and in 1919 organized the
Oriental Institute at the U. of Chicago,
subsequently sponsoring expeditions at
Megiddo and Persepolis.
BREASTS, or mammary glands, the
milk-secreting glands in mammals. The
breasts develop alike in both sexes, about
20 ducts being formed leading to the nip¬
ples, till puberty when the female breasts
develop in response to sex hormones. In
pregnancy the breasts enlarge and milk-
forming tissue grows around multiplied
ducts; later milk secretion and release in
response to suckling occur under the con¬
trol of specific pituitary hormones. Disor¬
ders of the breast include mastitis, breast
c a n c e r a n d a d e n o s i s . I n h u m a n s , t h e
breasts are erogenous zones in both males
and females.
BREATHING. See nESPiRA'noN.
BRECnr, Berto l t (or ig inal ly, Eugen
Berthold Friedrich Brecht; 1898-1956).
Goman Marxist playwright and poet,
who revo lu t i on i zed modem thea te r w i t h
his production techniques and concept of
EPIC TOEATER. He left Nazi Germany in
1933, returning to East Berlin in 1948 to
found the Berliner Ensemble. His plays
include The Threepenny Opera (1928),
The Life of Galileo (1938), Mother
Courage (1939) and The Caucasian
Chalk Circle {m9).
BRECKINRIDGE, John Cabell (1821-
1875), US politician, vice-president of the
US 1857-61. He boame acongressman
from Ky. in 1851, and was elected to the
Senate while still vice-president. He was
Democratic presidential candidate in
1860, but lost to Lincoln. He joined the
Confederate government in the civn, war,
becoming amajor general and, in 1865.
secretaiy of war.
BREEDING, the development of new
strains of plants and animals with more
desirable characteristics, such as higher
yields or greater resistance to disease and
suitability to the climate. Breeding has
been practiced since prehistoric times—
producing our modern domestic
animals—but wi thout firm sc iendfic bas is
until Mendel’s theory of genetics. The
b r e e d e r fi r s t d e c i d e s w h i c h t r a i t s h e

ments were resumed the following year.
Inflation and unemployment <soared.
puTKtuaied by labor stoppages and riots.
Meanwhile, aspecial assembly worked on
anew constimtion. Early in 1988 the
military vetoed aproposal to replace the
presidential system of goverrunent with a
parliamentary system, and it ordered
presidential elections, scheduled for later
that year, postponed for at least another
year. In 1989. in the first free, direct
presidential election since 1960, Fernando
CoUor de Melio was elected president on a
platform of economic growth and reform.
His efforts to stanch infiation, institute
free-raarket reforms, and protect the rain
forest ran into constitutional and congres¬
sional barriers. Scandals surrounding his
administration destroyed his personal
popularity, and in 1993. he was im¬
peached.
BRAZIL NUT, atree of the Amazon and
Negro rivers growing to I60ft. The 6in
fruits are very hard and make working
under Brazilnut trees hazardous. They are
harvested annually and cut open to reveal
10 to 20 nuts packed like the segments of
an orange. These are the familiar three-
sided Brazil nuts that are eaten the world
over or pressed to release afine lubricat¬
ing oil. The trees are also cut down to pro
vide ahardwood called parachestnut.
BRAZILWOOD, heavy wood of various
trees (genus Caesalpinia). Extracts from
rhis wood produce bright crimson and
deep purple colors. Once an import^i
source of dye, it is still used for making
violins and in cabinetwork.
BREAD, one of humanity's earliest and
most important foods, basically compris¬
ing baked "dough"—a mixture of flour
and water. In developed western societies,
wheat flour is most commonly used and
the dough is "leavened” (i.e„ increased in
volume by introducing small bubbles of
carbon dioxide throughout) using yeast. In
making bread, the chosen blend of flours
is mixed with water, yeast, shortening and
salt (and sometimes sugar and milk) to
fonn the dough. This is then kneaded to
distribute the gluten throughout the mix.
left to rise, kneaded again, molded into
shape and left to rise asecond time before
baking. Bread is generally high in car¬
bohydrates though low in protein. The
vitamin and mineral content depends on
the ingredients and additives used.
BREADFRUIT, atree of the mulberry
family whose fruit forms the main food of
many people. Breadfruit appears to be na¬
tive to Malaysia but it has for long been
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first secretary of the Communist party in
1964 and as such, effective head of flie
Soviet government. He first became a
member of the party central committee in
1952, and was chairman of the presidium
of the supreme soviet 1960-64. Brezhnev,
Kosygin and Podgomy took control when
Khrushchev was ousted in 1964. Brezhnev
assumed the addit ional office of chief of
state in 1977. He pursued apolicy of
detente with the West while overseeing a
massive buildup of Soviet military might.
He was only pktially successful in over¬
coming shortcomings in industry and
agriculture.
BRIAND, Aristide (1862-1932), French
statesman, lawyer and socialist leader who
was 11 times premier of France. As for¬
eign minister (1925-32), he was the
a u t h o r o f t h e k e l l o o g - b r i a n d p a c t . H e
was awarded the Nobe l Peace Pr ize in
1926.
BRICE, Fanny (Fannie Borach; 1891-
1951), US singer and comedienne who
starred in Zie^eld Follies and later on
radio. Funny Girl (play, 1964; film, 1968)
was based on her life.

BRICK, acommon building material,
rectangular in shape, made of clay that has
been &ed in akiln. Bricks are made by
kneading amixture of crushed clay and
other mater ia ls in to as t i f f mud and ex¬
truding it into aribbon. The ribbon is cut
into individual bricks which are fired at a

temperature of about 1000 degress cen¬
tigrade.
BRIDGE, acard game developed from
whist. Contract bridge, the form now
universally adopted, was perfected by
H a r o l d S . Va n d e r b i l t i n 1 9 2 5 - 2 6 . I t i s
played by two pairs of partners, who
before starting play must make bids ac¬
cording to how many tricks they calculate
they can win. Demanding great skill,
bridge has become immensely popular as
asocial and competitive gSme, with inter¬
national championships controlled by the-
World Bridge Federation.
BRIDGE, any device that spans an
obstacle and permits traffic of some kind
(usually vehicular; bridges that carry
canals being more generally termed
aqueducts) across it. The most primitive
form is the beam (or girder) bridge, con¬
sisting of arigid beam resting at either end
on piers. TTie span may be increased by
use of intermediate piers, possibly bearing
more than one beam. Adevelopment of
this is the truss bridge, atruss being a
metal framework specifically designed for
greatest strength at those points where the

wishes to develop, and observes the range
of phenotypes in the breeding population.
Discounting variants due to environmental
differences, he selects diose individuals of
superior genotype. This genetic variation
may occur naturally, or may be produced
by hybridization or mutations induced by
r a d i a t i o n o r c e r t a i n c h e m i c a l s . U i e

selected individuals are used as parent
stock for inbreeding to purify the strain.
BRENDAN, Saint (AD c484-578), Irish
monk, who according to the 8th-ceutury
Voyages ofSu Brendan, may have reached
America 900 years before Columbus.
B R E N N A N , W i l l i a m J o s e p h , J r .
(1906- ), associate justice on the US
Supreme Court I956-W. He was regarded
as the leading liberal on an increasingly
conservative court.
BRENNER PASS, important pass across
the Alps, in the Tyrol, linking Innsbruck
in Austria with Bolzano in Italy. The first
good road along this ancient route was
completed in 1772, and the railroad was
buil t 1864-67.
BRETTON WOODS CONFERENCE,
international gathering at Bretton Woods.
N.H., in July 1944, at which 44 members
of the United Nations planned to stabilize
the international economy and national
currencies after WWII. They also estab¬
lished the INTERNATtONAL MONETARY FUND
and the world bank.
BREUER, Marcel (Lajos) (1902-1981),
Hungarian-bom US architect Astudent
and teacher at the bauhaus 1920-28, he
moved in 1937 to Harvard and continued
working with oropius. Apioneer of the In-
teraarional Style, he collaborated in the
design of the UNESCO headquarters.
Paris (1953-58).
B R E U G H E L . S e e b r u e g e l
BREWING, the making of beer, ale, or
other alcoholic beverage from malt and
barley by steeping (mashing), boiling, and
fermentation. During fermentation, which
takes about eight days, the yeast converts
the carbohydrate in the wort into alcohol
and carbon dioxide. The yeast grows as a
froth resembling acauliflower during fer¬
mentation and any excess is skimmed off.
BREWSTER, William (1567-1644). a
l e a d e r o f t h e P l y m o u t h c o l o n y . N e w
England. He led the Puritan congregation
formed in England in 1606. and sailed
with the Pilgrims on die Mayflower in
1620. He played amajor part in regulating
the civil and religious affairs of the
Plymouth Colony.
BREZHNEV, Leon id Uy i ch (1906 -
1982), USSR political leader, who became
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Social Destiny of Man (1840).
BRITAIN, modern form of the ancient
name for the island now comprising
England. Scotland and Wales. The
Romans referred to the Ist-century BC
Celt ic in l iabi tants as Br i tani , hence their
own name for the island, Britannia. (See
GttEAT BRITAIN.)
BRITISH COLUMBIA, province on the
Wcoast of Canada, bouiided on the Wby
the Pacific Ocean and SAlaska and on the
Eby the province of Alberta.

load has greatest moment ̂ ui the piers.
Where piers are impracticable, cantilever
bridges may be built: ftom each side ex¬
tends abeam (cantilever), firmly arKhored
at its inshore end. The gap between the
two outer ends may be closed by athird
beam. Another form of bridge is the arch
bridge, essentially an arch built across the
gap: asuccession of arches supported by
intermediate piers may be used for wider
gaps. Asuspension bridge comprises two
towers that carry one or more flexible
cables that are firmly anchored at each
end. From these is suspended the roadway
by means of vertic^ cables. Movable
bridges take many forms, the most com¬
mon being the swing bridge, pivoted on a
central pier; the bascule (a descendant of
the medieval drawbridge), whose can¬
tilevers are pivoted inshore so that they
may be swung upward, the vertical-lift
bridge, comprising apair of towers be¬
tween which runs abeam that may be
winched vertically upward; and the less
common retractable br idge, whose
cantilevers may be run inshore on wheels.
The most common temporary bridges in¬
clude the pontoon, or floating bridge,
comprising anumber of floating members
that support acontinuous roadway.
BRIDGER, James (1804-1881), U.S
trader, explorer and army scout. He traded
in the unexplored American West and
Southwest. He discovered Great Salt Lake
(1824), and founded Fort Bridger.Wyo.
BRIDGES, Harry (Alfred Bryant Renton
Bridges; 1901-19SK)), US labor leader,
bom in Australia. He helped form the
International Longshoremen’s and Ware¬
housemen's Union (ILWU) in 1937, and
as ii.s president fought to improve dock-
working conditions. Until 195.‘5 there were
many government attempts to deport him
as acommunist.
BRIGHT’S DISEASE, aform of acute
nephritis that may follow infections with
certain streptococcus types. Blood and
protein are lost in the urine; there may be
edema and raised blo^ pressure.
Recovery is usually complete but afew
patients progress to chronic kidney dis¬

e a s e .

BRILL, Abraham Arden (1874-1948),
Austrian-bom US psychiatrist, the "father
of American psychoanalysis," who intro¬
duced the Freudian method to the US and
translated many of freud’s works into
English.
BRISBANE Albert (1809-1890), US
Utopian philosophy' and socialist. Adis¬
ciple of FOURIER, he wrote the influential

Name of province: British Columbia
Joined Confederation: July 20.1871
Capital: Victoria
Area: 366,255 sq mi
Population: 2.950500

L a n d . A b o u t 5 0 0 m i f r o m E t o W a n d
about 770mi f rom Nto S, i t is the most
rugged of Canada's provinces. There are
two main mountain chains, the Coast Mts
in the Wand the Canadian Rocky Mts in
the E. in the remarkable Rocky Mountain
Trench the upper courses of many rivers
can be found, notably the Columbia, the
Fraser and the Kootenay. The 700mi
coastline is broken by Qords; among the
offshore chains of islands Vancouver Is¬
land and the Queen Charlotte Islands are
the most important. Temperatures and
rainfall differ greatly in various pans of
the province, with amild climate near the
coast, but temperatures vary between
lOO'F and 35"Fin the interior.
People and Economy. About 75% of the
population, predominantly of British
origin, live in the milder SW part of the
province, where Vancouver is the largest
city. There are aiso considerable Chinese,
Japanese and East Indian minorities.
Forestry now generates about 50 cents of
every dollar earned in the province, and
many of the world's major newspapers are
printed on paper produced there. Copper,
molybdenum, zinc and lead are major
minerals: oil and natural gas are produced
in the NE. Dairy fanning and the produc¬
tion of livestock and related products
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dominate the agricuitura] sector of the
economy. A200mi fishing zone was
adopted in 1977 and has boosted the fish¬
ing industry. Manufacturing, with trans¬
portation equipment, chemicals, ma¬
chinery and fabricated metals the chief
producers, has expanded in recent years
and is concentrated in the Vancouver/New
Westminster area.
History. The area was first visited by the
Spanish explorer Juan Pdrez in 1774. and
in 1778 Captain Cook anchored in Nootka
Sound. Britain commissioned George
Vancouver to survey the coast in 1792.
Other early explorers were Alexander Mc¬
Kenzie, David Thompson and Simon
Fraser. For atime, the region was called
New Caledonia, and its trade was control¬
led by the. Hudson's Bay Company after
182). Settlement increased following the
discovery of gold in 1858. when the
colony of British Columbia was estab¬
lished. It became aprovince of Canada in
1871. Anew era began in 1885, when the
railroad reached Vancouver, which grew
to become the capital. The Social Credit
Party was led into power by W. A. C.
Bennett in 1952, and retained control fw
20 years. He buUt extensive road and rail
networks, two of the largest hydroelectric
projects in North America, introduced
hospital insurance and began operation of
the province's power distribution system,
ra i lway and fe r r y flee t . The New
Democratic Party government led by Dave
Barrett, in power 1972-75, introduced so¬
cial policies in the areas of health care, old
age security, auto insurance and housing
and ins t i tu ted the Land Commiss ion Act
to encourage family fanning and conser¬
vation. Social Credit leaders, returned to
power in 1975, focused on aprogram of
fiscal austerity that slowed economic
growth and resulted in a1985 unemploy¬
ment rate of 15%. By 1992 however, in¬
dustries, especially forest products, were
thriving.
B R I T I S H H O N D U R A S . S e e b b u z e
BRITISH MUSEUM, national museum
of antiquities and ethnography in London.
Founded in 1753, when the British gov¬
ernment acquired Che art collection and
library of Sir Hans Sloane, it opened to the
public in 1759. Its present neoclassical
premises were built 1823-47 and its
natural history section was separated
1 8 8 1 - 8 3 . T h e m u s e u m h a s o n e o f t h e

world's foremost collections, including
the ELGIN MARBLES.
BRITISH NORTH AMERICA ACT. an
act passed by the British parliament in

1867 to create the Dominion of Canada,
uniting Canada (Quebec and Ontario).
New Brunswick and Nova Scotia under a
federal government. The act served as
Canada's consiinition until 1982; under it,
the British Parliament had to grant formal
approval to amendments. The coNsnro-
uoN ACT, 1982, superseded the earlier law
(now also known as the Constitution Act,
1867), thus "palriating" the constitution.
BRITTANY (French: Bretagne), historic
peninsular region of NW France. The
Romans conquered the area in 56 BC and
n a m e d i t A r m o r i c a . I t w a s s e t t l e d A D

c500 by Celtic Britons fleeing the Anglo-
Saxon invasion. After struggles for inde¬
pendence from the Franks and from Nor¬
mandy, Anjou, England and Prance in
turn, it became aFrench province in 1532.
T h e B r e t o n s r e t a i n t h e i r o w n c u l t u r a l

traditions and language.
BRITTEN, Benjamin (1913-1976), out-
standing British composer. His worlu in¬
clude several important operas, among
them Peter Grimes (1945), Billy Budd
(1951), The Turn of the Screw (1954) and
Death in Venice (1973). Among his many
notable instrumental and choral works are

the Variations on aTheme by Frank
Bridge (1931) and War Requiem (1962).
BRODSKY, Joseph (1940- ), Soviet-
bom US poet and essayist who received
the 1987 Nobel Prize for Literature. His¬
tory of the Twentieth Century (1986) is a
collection of his poems; Less Than One
(1986) acollection of his essays. He was
US poet laureate 1991-92.
BROGLIE, Louis Victor Pierre Ray¬
mond, Prince de (1892-1987), French
physicist who was awarded the 1929
Nobel Prize in Physics for his suggestion
that subatomic particles should display
wave properties under appropriate condi¬
tions in ̂ e same way that electroma&
NEnc RADIATION sometimes behaved as if
composed of panicles.
BROMEGRASS, general name for some
50 species of annual grasses of the genus
Bromzis and some related grasses. Hants
have fat thin leaves 12-40in taU, often
with drooping flower clusters.
B R O M E L I A D , p l a n t o f t h e f a m i l y
Bromeliaceae, to which the pineapple
belongs. Bromeliads originate in tropical
America, where there are some 1,500
species. In many bromeliads the leaves are
arranged in rosettes, and in some the leaf
bases trap water to form little pools in
which o^anisms ranging from micro¬
scopic to frog may pass the whole life
cycle.
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death of cfaeir.moiher and the dissipations
of their brother. Branwell. were closely
bound together, and this domestic inten¬
sity informed much of their work. Char¬
lotte Bronte (IS16-185S) published the
partly autobiographical iane (1847)
under the name Currer Bell, and met with
immediate success. Together with Shirley
(1849) and Villette (1853). it represents
an important advance in the treatment of
women in English fiction. Emily BrontS
(1818-1848), using the name Btlis Bell,
published asingle novel, Wuthering
Heights (1847), amasterpiece of vision¬
ary power. Anne Bronte (1820-1849)
published two novels, Agnes Grey (1847)
and The Tenant ofWHdfell Hall (1848).
under the name Acton Bell.
BRONX, The, one of the five boroughs
of New York City. The name comes from
Jonas Bronck, who purchased the area
from the Indians in 1639. The Bronx is the
only borough situated wholly on the main¬
land, separated from Manhattan Island by
t h e H a r l e m R . T h e B r o n x b e c a m e a
borough of New York in 1898.
BRONZE, an alloy of copper and tin.
known since the 4th mil lennium BC (see
BROttZE ACE), and used then for tools and
weapons, now for machine parts and
marine hardware. Statues are often cast in
bronze. It is ahard, strong alloy with good
corrosion-resistance (the patina formed in
air is protective), Various other com¬
ponents are added to bronze to improve
hardness or machinahil i ty. such as
alurtiinum. iron, lead, zinc and phos¬
phorus. Aluminum bronzes and some
others contain no tin.
BRONZE AGE, the phase of man’s
material cultural development following
the STONE AGE, and the first phase in which
metal was used. TTie start of the bronze

age varies from region to region, but cw-
tainly the use of copper was known as
early as 6500 BC in Asia Minor, and its
DSC was widespread shortly thereafter. By
about 3000 BC bronze was widely used,
to be replaced around 1(X)0 BC by iron.
BROOKE, Rupert (1887-1915). English
war poet whose patriotic sonnets were
widely popular during the early days of
WWI. His Collected Poems were publish¬
ed in 1918.
BROOK FARM, US Utopian community
founded at West Roxbury, Mass., by
George Ripley in 1841. The aim was to
create an egalitarian community of
workers and thinkers. The community
contained anoted progressive school and
attracted many ie îng intellectuals, but

BROMFIELD, Loub (1896-1956), US
novelist, winner of a1%6 Pulitzer Prize
for his novel Early Autumn. His other
w o r k s i n c l u d e T h e R a i n s C a m e ( 1 9 3 7 )
and Pleasant Valley (1945).
BROMINE, chemical element; symbol
Br; at.wt. 79.904; at.no. 35; valence 1, 3,
5. or 7. Bromine is the only liquid non-
metailic element. It is aheavy, mobile,
reddish-brown liquid, volatilizing readily
at room temperature to ared vapor with a
strong diagreeable odor, resembling
chlorine and having avery irritating effect
on the eyes and throat. About 80% of the
bromine output in the US is used in the
production of ethylene dibromide, alead
scavenger used in making gasoline an¬
tiknock compounds.
BRONCHI, tubes through which air pas¬
ses from the trachea to the lungs. The
trachea divides into the two prim^
brorKhi, one to each lung, which divide
into smaller branches and finally into the
narrow bronchioles connecting with the
alveolar sacs. The brcmchi arc lined with a
mucous membrane which has moti le ci l ia
to remove dust, etc.
BRONCHITIS, inflammation of bronchi,
tubes through which air passes from the
trachea to the lungs. Acute bronchitis,
o f ten due to v i rus in fec t ion , i s accom¬

panied by cou^ and fever and is short¬
lived; antibiotics arc only needed if there
is bacter ia l in fect ion. Chronic bronchi t is
is amore serious, ofren disabling and
finally fatal disease. The main cause is
smoking, which irritates the lungs and
causes overproduction of mucus. The cilia
fait, and sputum ha.s (o be coughed up.
Bronch i thus become l iab le to recur rent
bacterial infection, sometimes progressing
to pneumonia. Areas of lung brcome non¬
functional. and ultimately cyanosis and
heart failure may result. Treatment in¬
cludes physiotherapy, antibiotics and
bronchial dilator drugs. Stopping smoking
limits damage and may improve early
c a s e s .

BRONK, Detlev Wulf (1897-1975), US
biologist who was apioneer in the ap¬
plication of physics to biological proces¬
ses. He influenced the growth of medical
research in the US as president of Johns
Hopkins University (1949-53) and Rocke¬
f e l l e r I n s t i t u t e f o r M e d i c a l R e s e a r c h
(1953-68).
BRONTE,
ists, daughters of an Irish-bom Anglican
clergyman. They lived chiefly in the iso¬
l a t e d m o o r l a n d t o w n o f H a w o r t h ,
Yorkshire. Their lives, marred by the early

name of three English novel-
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lasted only until 1847.
B R O O K H A V E N N A T I O N A L L A B -
ORATORY, center for nuclear research
at Camp Upton, Long Island, N.Y. UndM
the aegis of the US Atomic Energy Com-
mission, i t has faci l i t ies for medical and
agriculmral research.
BROOKINGS INSTITUTION,
profit-making, public service corporation
founded in 1927 in Washington, D.C., for
research and information on government
and economic problems. It was named for
the St. Louis merchant Robert S. Brook-

with acane in the Senate, rather than duel
with asocial inferior. Forced to resign, he
w a s a t o n c e r e e l e c t e d . T h e i n c i d e n t
revealed pre-avn. WAR tensions.
BROOKS, Van Wyck {1886-1963), US
cr i t i c who examined Amer ican wr i tMs in

the context of their contempiorary society.
In America's Coming of Age (19I5). he
saw the 19th-century US as tom between
t h e i d e a l i s t i c a n d t h e m a t e r i a l i s t i c . I n

biographies of Mark twain, Henry iambs,
E M E R S O N a n d o t h e r s h e t r a c e d t h e i r
development in this society.
BROWDER, Earl Russell (1891-1973),
US Communist party secretary-generd
1930-44, and president of the communist
political association, 1944-45. Claiming
"Communism is 20di-cenlury American¬
ism" he won great support for the party.
Although communist pre.sidencial can¬
didate in 1936 and 1940, he was expelled
as ade\dationist in 1946.
BROWN, Char les Brockden (1771-
1810), one of the first US professional
writers. Influenced by William Godwin,
his Alcuin: ADialogue (1798) and novel
Edgar Huntly (1799) plead for social
reform. Wieland (1799) is an outstanding
Gothic novel .
BROWN, Jim (1936- ). US football
player, the all-time leading rusher in Na¬
tional Football League histoiy, with
12,312yds gained, 1957-65. The Cleve¬
land Browns star also set NFL records for
most career touchdowns (126) and highest
lifetime rushing average (5.2yds). After
retiring from football, he became afilm
a c t o r .

BROWN, John (1800-1859), US abo¬
litionist whose exploits help^ bring on
the CIV IL war. He was invo lved in the
slave UNDERGROUND RAILROAD in Pa. and
then with his five sons moved to Kan. to
help the antislavery settlers in 1855. After
proslavery men burned down the town of
Lawrence, Brown retaliated by murdering
five prosiavery men at Potiawatamie
Creek. During 1857-58 Brown planned to
establish anew state in the Va. mountains

as arefuge for fugitive slaves and abase
for antislavery activity. In October 1859
he seized the government arsenal at Har¬
per’s Ferry, Va., and awaited amassive
slave insurrection. Instead, the arsenal was
stormed; Brown was cried for treason and
hanged.
BROWN, Norman O. (1913-), US social
critic whose Freudian reappraisal of his¬
tory, Life Against Death (J959), made
him ahero in the emerging countercul¬
ture. His other books, Uwe's Body

n o n -

i n g s .
BROOKLYN, one of the five boroughs
of New York City, situated at the south¬
west extremity of Long Island. First set¬
tled in 1636 by Dutch farmers, Brooklyn
was chartered as acity in 1834 and
gradually absorbed the surrounding com¬
m u n i t i e s u n t i l i n 1 8 9 8 i t b e c a m e a
borough of New York.
B R O O K L Y N

sion bridge in New York City between the
borough of Brooklyn and Manhattan Is¬
land. It was built in 1869-83 by A. J. Roe-
BUNG and his son, pioneers in the use of
steel-wire support cables, which give the
bridge its characteristic spider-web ap¬
pearance. Its two huge masonry towers are
supported by pneumatic caissons, another
pioneering feat of the Roeblings.
BROOKS, Cleanth (1906 ). US literary
critic and ̂ tor, one of the new cnmcs. fri
such works as The Well Wrought Um
(1947) he argued that the essential core of
poetry is metaphor and meter. With
Rober t Penn war ren he wro te or ed i ted
several texts, including Modem Rhetoric
(19d9), Understanding Poetry (1938) and
Understanding Fiction (1943).
BROOKS, Gwendolyn (1917- ), US
poet. Bom in Chicago, site was the first
African American poet to win the Pulitzer
Prize, with her semiautobiographical
Annie Allen (1948). Her books of poems
inciude Bronzeviile Boys and Giris (1956)
aad To Disembark (1981).
BROOKS, Phil l ips (1835-1893). US
Episcopal clergyman, the most famous
preacher of his day, with awide intellec¬
tual influence. Many of his sermons were
published 1881-1902. He was minister at
Trinity Church, Boston, 1869-91, and bis¬
hop of Mass. He is known for his hymn. O
Little Town of Bethlehem
BROOK^ Preston Smith (1819-1857),
US politician, congressman from S.C.
from 1852. Enraged by Charles Sumner’s
denunciation of Brooks' uncle in an ani i-

BRIDGE, famous suspen-

slavery speech, he beat Sumner senseless
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Fort Brown, Tex., allegedly entered near¬
by Brownsville and fired on houses and
townspeople. President Theodore Roose¬
velt ordered the dishonorable discharge of
167 soldiers, adecision reversed by the
army in 1972.
BROWN V. BOARD OF EDUCATION
OF TOPEKA, the historic case in which
the US Supreme Court unanimously held

May 17, 1954, that "in the field of
public education the doctrine of "separate
but equal’ has no place.” Thus the Court,
reversed Plessy v. Ferguson, an 1896 case
in wh ich amajor i t y had he ld tha t
"separate but equal accommodations” on
railways did not necessarily stamp "the
co lo red race w i th abadge o f i n¬
feriority." That ruling had provided the
const i tut ional umbrel la for ahost of state
and local laws requiring segregaiiMi in
practically every walk of life. Thus,
Brown v. Board of Education was the first
in aseries of court decisions striking down
those laws.
BRUCE, Blanche Kelso (1841-98), the
fi rs t A f r i can Amer i can to se rve as aUS
Senator (1875-81). Bom aslave in Vir¬
ginia, he was educated on the plantation,
then ran away in 186! after the beginning
of the aviL war.
BRUCELLOSIS, disease of cattle, goats,
and pigs, also known when transmitted to
humans as undulating fever. It was named
a f t e r A u s t r a l i a n d o c t o r D a v i d B r u c e
(1855-1931) and is caused by bacteria
present in the milk of infected cattle. Vac¬
cination of cattle and pasteurization of
milk will eradicate the disease.
BRUCKNER, (Josef ) Anton (1824-
1896). Austrian composw. noted for his
nine ma.ssive symphonies and his choral
music. His deep Catholic piety permeated
all his works. Amajor influence was
Richard wagner, whom he greatly ad¬
mired. Bruckner was aprofessor at the
Vienna Conservatory from 1868. Asimple
and good-natured man, he ranks with mau¬
ler among the great late romaotic sym-
phonists.
BRUEGEL, family of Flemish artists
flourishing from the 16th to the 18th cen¬
turies. Pieter Bruegel the Elder (cl525-
1569) was agreat painter of landscapes
and peasant scenes. Influenced at first by
BOSCH, he was much impressed by the
scenery of Italy, which he visited in 1552.
His works, some on religious subjects, are
often allegorical or satirical, profoundly
affected by his view of the human condi¬
tion. Pieter Bruegel the Younger (1564-
1638) also called Hell Bruegel, worked in

(1966) and Closing Time (1973), further
enhanced his status.
BROWNE, Sir Thomas (1605-1682),
English physician and author. He is most
famous for his book Religio Medici
(1643), afine example of ornate English
prose which displays religious toleration
in an age of intolerance. His other major
work is Ume-Burall (1658), ameditation
on death and immortality.
BROWNIAN MOTION, frequent, ran¬
dom fluctuation of the motion of particles
suspended in afluid first described (1827)
by Robert Brown (1773-1858) after ob¬
servation of asuspension of pollen grains
in water. It is aresult of the bombardment

of the particles by the molecules of the
fluid (see KiNBnc theory): achance
greater number of impacts in one direction
changes the direction of motion of apar¬
ticle. The fust theoretical analysis of
Brownian motion was given by einsthn in
1905 and helped to convince the scientific
world of the reality of molecules.
BROWNING, Elizabeth Barrett (1806-
1861), English poet. In her own day she
was second in reputation only to ten-
NYSiw. She is now best known for Sonnets

from the Portuguese (1850), inspired by
her romance with Robert Browning, who
"rescued" her from illness and family
tyranny in 1846.
BROWNING, John Moses (1855-1926),
US inventor of small arms, including the
Browning automatic rifle (BAR) used by
the US army in two world wars.
BROWNING, Rober t ( 1812 -1889 ) .
English poet. He perfected the dramatic
monologue in such poems as "Andrea del
Sarto" and "Bidiop Blougram's Apology"
(Men and Women. 1855). He also used it
in what is considered his masterpiece, The
Ring and the Book (1868-69), a17th-cen¬
tury Roman murder story told from
several different viewpoints. His psycho¬
logical insight and use of colloquial lan¬
guage profoundly influenced 20th-century
poets.
B R O W N L U N G
inhaling of cotton dust. Symptoms incluifc
difficulty in breathing, ati^l feeling in
the chest, and coughing.
BROWNSON, Orestes Augustu.s (1830-
1876), US transcendentalist writer on so¬
cial ruid religious subjects. He was succes¬
sively Presbyterian, Unitarian and Roman
Catholic, and was interested in labor
movements, social reform and emancipa¬
t ion .
BROWNSVILLE AFFAIR, an incident
in 1906, in which Negro soldiers from

o n

lung disease caused by
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his fa ther ’s manner, o f ten wi th an em¬
phasis on the grotesque. Jan Bruegel
0568-1625), also call̂  Velvet Bmegel,
the second son, painted landscapes and
still lifes with great subtlety and delicacy.
He often collaborated with rubens.
BRUGGE or Bruges, well-preserved
medieval city in NW Belgium. Once a
center for wool trade, and in the 15th cen¬
tury home of aschool of painting led by
the VAN EYCKS and Hans memuno, its com¬
mercial interest revived in the 19th cen¬
tury when the Zeebrugge Canal to the
North Sea was opened. It mai^ufactuies
lace and textiles. Pop 118,450.
BRUHN, Erik (1921-1986), Danish dan¬
cer. He made his debut with the Royal
Danish Ballet in 1947, becoming its lead¬
ing male dancer in 1949. He is considered
one of the greatest classical dancers of his
t ime.
BRUMMELL, George Bryan "Beau"
(1778-1840), English man of fashion. He
was afriend of the Prince of Wales (later
George IV) and an arbiter of fashion in
Regency society. He fled to France in
1816 to escape has creditors.
BRUNEI, independent sultanate on the N
coast of the island of Borneo, on the South
China Sea.

running many small businesses. Malay is
the chief language, Islam the official
religion. Rubber and dmber were super¬
seded as main products after petroleum
was found in 1929. Petroleum and natural
gas. extracted both on and off shore, have
given the tiny country one of the highest
per capita incomes in the world; its
citizens enjoy an impressive array of free
social services.
History. Alocal sultanate was established
here in the 15th century and during the
16th century controlled all of Borneo. It
became aBritish protectorate in 1888 and
a1959 constitution gave it domestic
autonomy. The country gained full inde¬
pendence on Jan. 1,1984. Hie sultan rules
by decree under anational state of emer¬
gency imposed following an aaempted
coup in 1%2.
BRUNEL, Sir Marc Isambard (1769-
1849), French-bom British engineer and
inventor who built the world’s first under¬

water tunnel (under the River Thames)
a n d d e v i s e d m a c h i n e s f o r t h e m a s s

production of pulley blocks and army
boots. His son, isambard Kingdom
Brunei (1806-1859), pioneered many
important construction techniques, design¬
ing the Clifton suspension bridge at Bris¬
tol, England, laying the Great Western
Railway with acontroversial 7ft (2.13m)
gauge and building ironhulled steamships,
including the giant Great Eastern.
BRUNELLESCHI, FUippo (1377-
1446), first great It̂ an architect. He was
one the first practi t iot iefs of l inear
perspective. Influenced by classical Rom¬
an and 1Ith-century Tuscan Romanesque
architecture, his masterpiece is the dome
of Florence cathedral (1420-36).
BRUNO, Giordano (1548-1600), Italian
pantheist philosopher, poet and cos-
mologist, an apostate Dominican, who
taught the plurality of inhabited worlds,
the infinity of the universe and the truth of
the Copemican hypothesis. Burned at the
stake for heresy, be became renowned as a
martyr for science.
BRUSSELS, Belgian capital city, head¬
quarters of the European Common
Market, NATO and the Atomic Energy
Commission. First commercially impor¬
tant in the 12th century, it was granî  a
ducal charter in 1312. From the 16th to the
19th centuries it was subject successively
to Spain, Austria and France. It manufac¬
tures textiles, lace and ftimiture and is a
transport center. Pop (metro) 982,500.
BRUTUS, name of an ancient Roman
family. Lucius Junus Bnitus (6th century

Official name: Negara Brunei Darus¬
sa lam
Capital: Bandar Seri Begawan
Area: 2,226sq, mi
Population: 397,750
Growth ra te : 6 .3%
Languages: Malay. English, Chinese
spoken
Religioas: Muslim, Buddhist, Animist,
Chr i s t i an
Monetary unit (s): 1Brunei dollar
=100 sen

Land. Brunei is surrounded by the
Malaysian state of Sabah. It has ahumid
tropical climate that supports dense
forests.

People and Economy. The population is
65% Malay and 20% Chinese, the latter
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munis t a f fa i rs a t Harvard and Co lumbia
universities. President Jimmy Carter
named him to the national security post,
where he gained areputation as an anti¬
commun i s t " ha rd - l i ne r. "
BUBBLE CHAMBER, device invented
by Donald Glaser (1952) to observe the
paths of subatomic panicles with energies
too high for acloud chamber to be used. A
liquid (e.g., liquid hydrogen or oxygen) is
held under pressure just below its boiling
point. Sudden reduction in pressure lowers
this boiling point: boiling starts along the
paths of energetic subatomic particles,
whose passage creates local beating. At
the instant of reduction, their paths may
thus be photographed as achain of bul̂
b l e s .

BUBER, Martin (1878-1965), Jewish
philosopher, bom in Austria. Editor of a
major German-Jewish journal, Der Jude,
1916-24, he was aleading educator and
scholar of Hasidism. An ardent Zionist, he
moved to Palest ine in 1938. His central
philosophical concept is that of the direct
"1-Thou" relationship between man and-
God :ind man and man.
B U B O N I C P L A G U E . S e e b l a c k d e a t o .
BUCER, Martin (1491-1551), German
Protestant reformer noted for his efforts to
reconcile the doctrines of LimtER. zwingu,
and other reformers in order to achieve
Protestant unity.
BUCHAN, John, 1st Baron Tweeds-
muir (1875-1910), Scottish author and
politician. He wrote historical works,
biographies and such classic adventure
stories as The Thirty-Nine Steps (1915).
From 1935 he was governor-general of
Q m a d a .
BUCHANAN, James (1791-1868), 15th
president of the US. APennsylvania
lawyer, he was first aFederalist, later a
Democrat. He was aUS congressman
1821-31, minister to Russia 1831-33, and
a U S s e n a t o r 1 8 3 4 - 4 5 . W h i l e h e w a s
secretary of slate under President Polk
(1845-49). the dispute with Britain over
Oregon was settled and the Mexican war
broke out, following the annexation of
Te x a s . U n d e r P r e s i d e n t P i e r c e h e w a s
min is ter to Br i ta in 1853-56, and wi th J .
Y. Mason and Pierre Soule worked out the
controversial ostend manifesto, staling
that the US must protect its security by
acquiring Cuba through purchase or
force.

Though morally opposed to slavery, he
believed the constitution gave individual
states the right to decide the issue, and on
this compromise platform won the

BC) founded the Roman Republic by ex¬
pelling King Lucius Tarquinius Sup^us
in 509 BC. Decimus Junius Bratus (d. 43
BC) served Julius Caesar in Gaul and was
one of his assassins. Marcus Junius Bratus
(85-42 BC) was ahighly respected states¬
man who helped lead the assassination
plot against Caesar. He commited suicide
after his defeat by AwmoNY and octavian

Philippi.
B RYA N , W i l l i a m J e n n i n g s ( I 8 6 0 -
1925), US political leader, orator and
lawyer. Elected to Congress in 1890, he
was an unsuccessful Democratic presiden¬
tial candidate in 1896, 1900 and 1908 and
secretary of state in 1913-15. His famous
'cross-of-gold* speech, at the 1896
D e m o c r a t i c c o n v e n t i o n l e d t o h i s fi r s t
nomination. Afundamentalist, he pro¬
secuted at the sexJPES trial in 1925, win¬

ning the case against teaching evolution in
schools over defense attorney Clarence
D A R R O W .

BRYANT, Paul "Bear" (1913-1983),
US college football coach with the best
winning average ever, more than eight
victories per season. In over 35 seasons,
h i s t e a m s w o n o r s h a r e d s i x n a t i o n a l
chan^ionships. In 1981 the Alabama U.
coach broke Amos Alonzo Stagg’s record
o f314ca ree r w ins .
BRYANT. William Cullen (1794-1878).
US poet and journalist. Editor of the New
YoA Evening Post from 1829. he cam¬
paigned against slavery and feu free
speech. He wrote pastoral odes, the most
famous being Thanatopsis (1817), and
translated the llliad and Odyssey (1870-

BRYCE, James Bryce, 1st Viscount
(1838-1922), British statesman and his¬
torian. He wrote The Holy Roman Empire
(1864) and The American Commonwealth
U888). He was British ambassador to the
US 1907-13.
BRYCE CANYON NATIONAL PARK,
an area of 36,010 acres in SUt., created as
apark in 1928. It contains^ extraordinary
f o r m a t i o n s i n c o l o r f u l l i m e s t o n e a n d
sandstone, the result of erosion.
BRYOPHYTE, most primitive division
of land plants. They need moisture for
reproduction and are found in damp
places. They comprise the liverworts,
which are flat, tongue-like plants, and the
mosses, which have vertical stems, simple
leaflike siractures and primitive roots.
BRZEZINSKL Zbigniev (1928- ), US
political scientist and national security ad¬
viser (1977-81). Bom in Poland, he be¬
came aprofessor and expert on Com¬

a t

72),
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I»esidency, serving 1857-61. He at¬
tempted to settle Kansas’ admission to
statehood by "popular sovereignty," al¬
lowing popular vote to decide the slavery
issue in the territo^. His proposal passed
the Senate but fai led in the House. His

upholding of the dred scott DEasiON
aroused opposition in both houses. With
the Democratic party divided, Abraham
L i n c o l n w o n t h e 1 8 6 0 e l e c t i o n . W h e n

Buchanan

however, shielded him from impeach¬
ment. He was eventually assassinate.
B U C K I N G H A M PA L A C E , L o n d o n
residence of the British royal family built
in 1703 and bought by George III from the
Duke of Buckingham in 1761. Queen Vic¬
toria, in 1837, was the first monarch to use
it as an official residence.
B U C K L E Y, W i l l i a m F r a n k , J r .
(1925- ), US author, editor and lecturer.
He founded the weekly National Review
(1955) to voice often controversially con¬
servative views. Asyndicated columnist
and television host, he wrote popular ad¬
venture novels including Saving the
Queen (1976) and Mongoose. R.l.P
(1988).
BUCKTHORN, thorny shrubs of the
fami ly Rhamnaceae, of which two
species, the buckthorns Rhamnus cathar-
ticus, and the alder buckthorn Frangula
alnus, are native to US.
BUCKWHEAT, h igh nutr i t ive value
grain plant (Fagopyrum esculentuin). The
plant grows to 3ft and the seeds are either
eaten whole or ground into flour. It is
eaten both by humans and animals. Buck¬
wheat can grow on poor soil in ashort
s u m m e r .

BUDAPEST, capital of Hungary, on the
Danube R. Two settlements, Buda on the
right bank and Pest on the left, date from
Roman times but were destroyed by Mon¬
gol invaders in 1241. Buda became
Hungary’s capital in 1361. They declined
under t he Tu rks bu t rev i ved unde r t he
Hapsburgs and were united in 1873. Tex¬
tiles are the main industry. The city was
virtually destroyed in WWU. It was the
center of the Hungarian uprisii^ in 1956.
Pop 2.145,500.
B U D A P E S T S T R I N G Q U A R T E T,
musical group organized in Hungary in
1917. It soon became known for perfor¬
mances of MOZART and bartok. Moving to
the US in 1938, it was "quartet in
residence "at the Library of Congress
(1938-62). The group played all over the
world and was fam^ for its beetmoven
performances before it disbanded in 1968.
BUDDHA, Gautama (c563-483 BC),
founder of budcwi.sm. Son of the raja of
Kapilavastu near Nepal, his name was
Siddhartha Gautama. At the age of 29,
confronting human misery for the first
time, he at once set out to find the path to
peace and serenity. For six years he
studied under Brahman teachers, living as
ahermit. Enlightenment came to him
while seated under abodhi or pipal tree;
he remained there in contemplation of

t r iedbegan,s e c e s s i o n

desperately to maintain peace. He disap¬
proved of secession but taew no constitu¬
tional authority to prevent it. Believing
diat federal troops should be used only to
protect federal property, be eventually sent
troops to Fort Sumter. Aftw Lincoln took
office, Buchanan supponed the Union.
BUCHAREST, capital of Romania, on
the Dambovita R. Amedieval fortress, it
became the residence of the princes of
Walachia in 1459 and the capital when the
n e w R o m a n i a w a s f o r m e d i n 1 8 6 1 . I t

produces pharmaceutical and electrical
goods, and machinery. Pop 1,968,500.
BUCHENWALD, Nazi concentrat ion
camp set up near Weimar in 1937 to hold
polificai and ’’non-Aryan" prisoners. More
than 100,000 (chiefly Jews) died there
dirough starvation, extermination and
medical experimentation.
BCCHNER, Georg (1813-1837), Ger¬
man d ramat i s t , fwemnner o f exp ress io¬
nism. His Danton's Death (1835) and
Woyzeck (1837) use colloquial language
and sometimes sordid settings. With
psychological insight, they trace the

'powerlessness of isolated individuals,
whether against historical forces or
society. Woyzeck, for example, is asol¬
dier pressured into murdering his unfaith¬
ful mistress. Lenz. unfinished, is about a
dramatist on the verge of madness.
BUCHWALD, Art (1925- ), US politi¬
cal columnist. Known primarily for his
satires (syndicated in more than 500
newspapers), he won aPulitzer Prize in
1982.
BUCK, Pear l Sydesstr icker (1892-
1973), US author. Most of her novels are
set in China, where she lived up to 1934.
She won the Pulitzer Prize in 1932 for The
Good Earth (1931), and the 1938 Nobel
Prize for Literature.
BUCKINGHAM, George ViUiers, 1st
Duke of (1592-1628), English nobleman
whose influence over James Iand Charles
Iinflamed anti-monarchical feeling. He
promoted costly and unsuccessful tnilitary
ventures, notably the expedition to relieve
the Huguenots of La Rochelle. Charles,
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certain period of time, usually one year.
Budgets are based on the incomes and ex¬
penditures of acorresponding period of
time, usually the previous year, and al¬
tered to accommodate any foreseeable
fluctuations. Many individuals and all
corporations and governments plan their
financial activities by preparing budgets.
BUELL, Don Carlos (1818-1898), US
Union general in the civo. war. Troops
under his command contributed to victo^
in the Battle of Shiloh- At Perryvitie in
1862 he forced the Confederates to retreat
from Ky., but was dismissed because he
did not follow up the victory.
BUENA VISTA, aMexican village 8mi
from Saltillo. During the Mexican war, io
Feb. 1847. US General Zachary Taylor
with S,(X)0 troops here defeated aMexican
army of 20,(XX) under General Santa
A n n a .
BUENOS AIRES, capital of Argentina.
On the Rio de la Plata, it is aport for Ar-
geniinc agricultural products, meat, hides,
wool and cereals. I t has several univer¬

sities. an opera house (Teatro Colon) and
is the world's leading Spanish-language
publishing center. Industries include food
processing and textiles, automobiles and
chemical manufactures. Founded in 1536.
Buenos Aires became the capital of Rio de
la Plata vice-royalty in 1776. An impres¬
sive economic growth after 1850 has at¬
tracted many immigrants. Pop (city)
3.150,650; (metro) 11.358.000.
BUFFALO, name of several species of
wild ox. incorrecriy applied to the
American bison. They are members of the
mammalian family Bovidae. The domesti¬
cated Indian water buffalo or carabao is a
draft animal and gives milk. It weighs
about aton, is l.5m (5ft) high and has
large curved horns. Other types of Asiatic
buffalo are the Philippine Tamarau and
the small anoa of the Celebes. These are
shy, but Cape buffaloes are dangerous big-
game animals living in herds. Their
populations have been reduced in the past
by rinderpest, acattle disease.
BUFFALO BILL, nickname of William
Frederick Cody (1846-1917), US scout
and showman. He claimed to have ki l led
4,280 buffalo to feed the builders of the
Kansas Pacific Railway. He rode with the
Pony Express in 1860 and during tlie avu.
WAR was ascout in Tenn. and Mo. for the
Union army From 1872 he toured the US
and Europe with his Wild West Show.
BUFFOI^ Georges Louis Leclerc,
Comte de, (1707-1788), French namralist
who was the fi rs t modem taxonomis t o f

truth some six or seven weeks. Thereafter
he preached and gathered disciples as
Buddha ("the Enlightened One").
BUDDHISM, religion and philosophy
developed from Hinduism in the 6th cen¬
tury BC by Siddhartha Gautama, the Bud¬
dha. His monastic disciples shaved their
heads, dressed in rags and devoted them¬
selves to the philosophy of Enlightenment.

The Pali canon is the scripcû  basis of
Buddhism, transcribing from oral tradition
Buddha's teaching and monastic rules. It
wa.s sec down by the first Buddhist council
at Rajagaha in the 5th century BC. The
next council, at Vesali in the 4lh century
BC, saw Buddhism divided into two
schools because of debate over the strin¬

gency of monastic regulations. The third,
called by Emperor Asoka in the 3rd cen¬
tury BC, sent missionaries throughout
India and into Syria, North Africa and
Ceylon. Spreading to Tibet in the 7th cen¬
tury AD, Buddhism combined with exist¬
ing beliefs to forai Lamaism, and in China
an Ind ian Buddh is t , Bodh ida rma , i n t ro¬
duced spontaneous enlightenment, Ch'an
(ZEN in Japanese). In the 6th century AD
Buddhism reached Japan, where for the
first time it became involved with politics.

Buddhist teaching advocates amiddle
course between mortification and the pur¬
s u i t o f a m b i t i o n . B u d d h a ’s F o u r N o b l e
Truths are: life involves suffering; the
cause of suffering is desire; elimination of
desire leads to cessation of suffering; the
e l im ina t ion o f des i re i s the resu l t o f a

method or path that must be followed. Hie
Noble Eightfold Path (right mode of
seeing things, right thought, right speech,
right action, right way of living, right ef¬
fort, right raindedness, right meditation)
leads to the cessation of pain. Through
these steps Nirvana is achieved, astate
beyond ihought which frees one from the
perpetual cycle of birth, suffering, death
and reb i r t h . Buddh i sm has no se rv i ce ,
r i tua l o r church. The s t r ic te r Theravada
school is fo l lowed in Sr i Lanka, Burma,
Thailand and Cambodia, the more lenient
Mahayana school in Nepal. Korea. In¬
donesia. Japan and China. The religion
numbers 300-500 mil l ion fol lowers; many
others in the East and West practice Bud¬
dhist teaching to achieve self-awareness.
BUDGE, Donald (1915- ), US tennis
player, the first to win (1938) tennis’s
grand slam (British, French. Australian,
and US championships in the same calen¬
dar year).
BUDGET, adocument designed to es¬
timate income and expenditures over a
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tile animal kingdom and who led the team
which produced the 44-volume Histoire
NaturelU (1749-1804).
BUGBAN^ any of several tall plants
(genus Cimicifiigdi of the buttercup fami¬
ly. They have broad leaves that divide into
t h i n l e a fl e t s . T h e i r s m a l l w h i t e fl o w e r s
grow in branched clusters. Bugbaoes are
perennials that grow in mild climates.
BUGLE. See wind iNsi t tuMorr.
BUGS, common name for the insect order
Hemiptera. They have beaks for piercing
and sucking. Some, like the stinkbug, emit
unpleasant odors, others secretions; aphids
secrete honeydew; larvae of froghop^Kis
(spittle bugs) secrete protective foam;
st^e insects secrete awaxy substance
used in shellac. Most are plant-feeders and
many are pests, attacking crops and trans¬
mitting diseases (e.g.. squash bugs, lace
bugs and whitefly). Some are blood-suc¬
kers (e.g. bedbugs and assassin bugs)
wh ich t ransmi t d i sease . O the rs l i ve on
ponds (e.g., water skaters) or underwater
(e.g., water scorpions). In America the
word bug often colloquially refers to any
insect.
BULB, ashort, underground storage stem
composed of many fleshy scale leaves tiiat
are swollen with stored food and an outer
layer of protective scale leaves. Bulbs are
ameans of overwintering; in the spring,
flowers and foliage leaves are rapidly
produced when growing conditions are
suitable. Examples of plants producing
bulbs are daffodil, tulip, snowdrop and
on ion .
BULFINCH, Charles (1763-1844). US
architect, designs of the Mass, state-
house, Boston (1800), University Hall,
Harvard U. (1815) and the Eportico of the
Capitol, Washington, D.C. (1818). He em¬
phasized the dignified neoclassical style in
American civic architecture.
BULnNCH, Thomas (1796-1867), US
myihologist. His classic. The Age of Fable
(1855; "Bulfinch’s Mythology"), popular¬
ized Greek, Roman, Nordic and oriental
mythologies.
BULGARIA, republic located on the
Balkan Peninsula, bordered by the Black
Sea, the Danube and Serbia. The country
is traversed by the Balkan and Rhodope
Mts; its climate is continental in the Nand
Mediterranean in the S. Unt i l the 1940s
most Bulgarians lived in peasant fanning
villages, but industrialization has greatly
progressed since WWIl. Industry produces
machinery, textiles and chemicals and
lead, zinc, iron ore, copper and coal are
mined. Wheat, com, sugar beets and bar¬

ley are the principal crops. Exports in¬
clude tobacco, foodstuffs, minerals and
machinery. Hie Black Sea resorts and the
country’s mineral springs are important
tourist attractions.

Official name: Bulgaria
Capital: Sofia
Area: 42,823sq mi
Population: 8,911,000
Growth ra te : -0 .2%
Languages: Bulgarian, Turkish
Religion: Bulgarian Orthodox
Monetary unit (s): 1lev =100 stotinki

History. Bulgars, Turkic people, con¬
quered the Slavic population in the 7th,
century adopting their language and cus¬
toms. The Bulgar Empire was amajor
Balkan force until the 14th century, but
from 1396 to 1878 Bulgaria was under
rigid Ottoman rule. At the Congress of
Berlin (1878), Turkish hegemony was re¬
stricted, and in 1908 Bulgaria proclaimed
its independence under Ferdinand I. Bul¬
garia supported Gomany in WWI and II,
though DO) against the USSR. In 1944 the
USSR occupied the country and the com¬
munist Fatherland Front seized power. In
1947 Bu lga r ia became aPeop le ’s
Republic. Anew constitution was adopted
in 1971, with Communist party chief
Todor Zhivkov as president. In the
upheavals of 1989, the Bulgarian Com¬
munist Party changed its name and won
control of the parliament in the first free
elections. In Jan. 1992, in Bulgaria's Erst
direct presidential elections. Zhelyu
Zhelev, leader of the Union of Democratic
Forces, was elected president,
BULGE, BATTLE OF THE, Ardennes
offensive in WW II; Hitler’s plan for a
breakthrough by h is field marshal
Rundsteadt aimed at the US line in Arden¬
nes (Dec 1944-Jan 1945). There were
77,000 Allied casualties and 130,000 Ger¬
m a n .

BULIMIA, eating disorder characterized
by frequent binge eating followed by
purging, often through self-induced vomit-
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flowers. There are over 20 species, which
help to anchor debris accumulating in the
water, so hastening the natural drying out
of swamps.
BUMBLEBEE, large bee, usually dark-
colored but banded with yellow, orange or
white, belonging to the genus Bombus.
Most species live in small colonies, usual¬
ly underground, often in an old mouse¬
hole. The queen lays her eggs in ahollow
nest of moss or grass at the beginning of
the season. The larvae are fed on pollen
and honey, and develop into workers.
B U N A U - VA R I L L A , P h i l i p p e J e a n
(1859-1940), French engineer who or¬
ganized the Panama Canal Project. He was
instrumental in arranging for the canal to
go through Panama and then in planning
the revo lu t ion wh ich led to Panamanian

independence from Colombia.
A s P a n a m a ’s m i n i s t e r t o t h e U S , h e

negotiated the Hay-Bunau-Varilla Treaty
(1W3), giving the US control of the canal
z o n e .

BUNCHE, Ralph Johnson (1904-1971),
US diplomat. He entered the UN in 1946,
and was under secretary for political af¬
fairs in 1958. Having supervised the 1949
Arab-lsraeli armistice, he became the first
b l a c k t o w i n t h e N o b e l P e a c e P r i z e
(1950).
BUNGEE JUMPING, dare-devil sport
that achieved popularity in the late 1980s.
Tlie jumper wears abody harness attached
to aset of 3-5 elastic bungee cords con¬
nected to aballoon basket, crane, or other
structure. As the jumper plunges as much
as 300ft the cords stretch to about twice
their normal length and then contract,
cushioning the fall and bringing on sling¬
shotl ike rebounds.

BUNIN, I van A lekseyev ich (1870-
1953k Russian novelist, short-story writer
and poet. He is best known for his short
stories such as The Gentleman from San
Francisco (1916). He emigrated to France
in 1919, and won the Nobel EMze for
Literature in 1933,
BUNKER HILL, Rattle of, important
earty encounter of the American revolu-
TJONARY WAR, OQ Junc 17,1775. As part of
t h e e n c i r c l e m e n t o f B o s t o n , A m e r i c a n
mi l i t i a under Co l . W i l l i am Presco t t oc¬
cupied Breed’s Hill, although the origina]
objective had been Bunker’s Hill nearby.

The first two British attempts to is-
lodge them, led by Maj. Gen. William
HOWE, resulted in heavy losses from close
Amer i can fi re . On the th i rd assau l t t he
A m e r i c a n s r a n o u t o f a m m u n i t i o n a n d
had to retreat. Though aBritish victory.

ing, laxatives, strenuous exercise, or fast¬
ing. The results can be life-threatening
biochemical imbalances. College women
are considered most susceptible to the dis¬
order but recent studies have found only
1-3% of this population exhibit bulimic
behav ior.
BULLETIN BOARD SYSTEM, apri¬
vate telecommunications utility, usually
set up by apersonal computer hobbyist for
the enjoyment of other hobbyists.
BULLFIGHTING, Span ish na t iona l
sport and spectacle, also popular in Latin
America. Probably developed by the
Moors, it was taken over by aristocratic
professionals in the 18th century. The
modem bullfight stresses the grace, skill
and daring of the matador. (The most
famous ma tado rs have been Juan Be l¬
monte, Joselito, Manolete and El Cor-
dobes.) After aprocession, the bull is
released.

Two mounted picadors jab the bull’s
neck with lances to lower its head for the
matador’s capewotk. Then three banderii-
leros thrust decorated wooden goads into
the bull’s back. The matador, after using
his cape to make daring and graceful pas¬
ses at the bull, kills it with aswordthrust
between the shoulders.
BULLFINCH, bird of the finch family,
w i t h a t h i c k h e a d a n d n e c k , a n d s h o r t
heavy bill. It is small, blue-gray or black,
the males being reddish and the females
brown on the breast. Bul lfinches are 6in
long, and usually seen in pairs.
BULLFROG, alarge North American
frog named for itt booming call, which is
made by passing air up and down the
windpipe, the swollen airsacs acting as
resonators. Bullfrogs grow up to Sin long
and live near water where they feed on
many kinds of animals, including small
snakes and alligators.
BULI.RUN, Battles of, two clashes in
the American Civil War around Manassas
Junction near Bull Run Creek, 25mi SW
of Washington, D.C. In the First Battle of
Bull Run. July 1861, Union Gen. Irvin
McDowell was sent against Confederates
led by P.G.T. Beauregard, but was
repulsed by them. Gen. "Stonewair Jack-
son was so nicknamed for his tenacity in
this battle.

In the Second Battle of Bull Run, Aug.
1862, Jackson attacked Union Gen. John
Pope and forced his retreat. (See also civil
WAR, AMERICAN.)
BULRUSH, any of agenus (Scirpus) of
sedges growing in water or marshes, up to
6ft high, with narrow leaves and spiky
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the battle damaged British cooBdence and
was avital boost to American morale.
BUNSEN, Robert Wilhelm Eberhard
0811-1899), German chemist who, after
important work on organo-arsenic com¬
pounds, went on (with G. R. Kirchho^ to
pitmeer chemical spectroscopy, discover¬
ing the elements cesium (1S60) and
rubidium (1861). He also belp^ to
popularize the gas burner known by his
n a m e .

BUNTEVG, finchlike bird with conical
bills. In North America they are known as
sparrows, finches, towees and juncos,
while the name "bunting" is given to rela¬
tives of the cardinal, for example the m-
digo bunting and painted bunting. Bunt¬
ings feed on seeds and live near the
ground in woods or grasslands.
BUNUEL, Lais (1900-1983), Spanish-
Mexican director of many outstanding
films, oRen marked by their fierce realism,
social criticism and wry humor. Surrealist
fantasy has been another recurrent element
in his woric, ever since his first rilm, Un
Chien Andalou (made with Salvado'dau
b1929),
BUNYAN, Paul, in US frontier myth a
lumbe^ack, agenial giant who woriced
with his huge blue ox Babe. By the time
the first tall stc»ies about this frontier hero

woe published b1910, oral tradition had
spread them across the country.
BUONARROTI . Miche lange lo . See
M I C H E L A N G E L O .

BURBANK, Luther (1849-1926), US
horticulturalist who developed more than
800 varieties of plants, bcluding the Bur¬
bank potato
B U R C H F I E L D , C h a r l e s E p h r a i m
(1893-1967), US watercolorist known for
his midwestem landscapes and smaU town
scenes. Aleader of the realistic movement

bAmerican pabtmg, he liked to depict
architectural relics of the late 1800s and
was sensitive to lighting and atmospheric
effects.
BURGER, Warren Earl (1907- ), chief
Justice of tile US 1969-87. Burger led the
Supreme Court away from the judicial ac¬
tivism of his predecessor, E l̂ Warren,
and toward amore conservative philo¬
sophy.
BURGESS, Anthony (1917- ). English
writer, mostly of satirical novels, best
known for AClockwork Orange (1962),
about aviolent gang leader in acorrupt,
equally violent society of the near future.
Hjs other works mciude £n<fer6y (1961),
Earthly Powers (1980) and tte ciiticd
study Re/fipyce (1965).

BURGOYNE, John (1722-1792), British
general bthe American REvcumoNARY
WAR. He fought mthe seven years' war
(1756-63), and became afashionable
playwri^t, socialite and politician. Posted
to America, he attempted to put mto effect
his plan to split off the New England
colonies but was eventually forced to sur¬
render by Gen. Horatio gates at Saratoga
(1777).
BURGUNDY (French: Bomgô e), his¬
toric region of EFrance, occupying what
are now the departments of C6te-d’Or,
Sadne-et-Loire and Yonne. ft was named
for the Burgundians, aGermanic tribe. In
843 the area was divided mto the Ecounty
of Franche-Comte and the WDuchy of
Burgundy, which became virtually an
independent state. From 1477 until the
Revolution the duchy was aFrench
province. Arich agricultural region. Bur¬
gundy is famous for its wines.
BURKE, Edmund (1729-1797), Irish-
born British statesman, political philo¬
sopher and outstandbg oratCH-. He entered
parliament b1765, and advocared more
just pol icies towards the American
colonies, opposmg the stamp act and (b
1775) aiguing for conciliation. Concerned
for justice bbdia. he promoted the im¬
peachment ofWarren Hastings (1786-87).
IRs famous Reflections on the Revolution
in France (1790) presented his rational
case against violent change.
BURKINA, formerly Upper Volta, a
landlocked West African republic, Nof
Ghana and Sof Mali.

OfBcial name: Burkina Faso
Capital: Ouagadougou
Area: 105,869sq mi
Population: 9,360,000
Growth ra te : 3 .1%
Languages: French, Mossi spoken
Religions: Animist, Muslim, Christian
Monetary unii(s): 1CFA franc
=100 cen t imes

Land. The country is adry p la ten
dramed by the upper streams of the Volta
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R. Rainfall averages 10-45in yearly, but is
not retained by the thin soil, which sup¬
ports little more than poor savanna; the N
and NE is semidesert. Temperamres range
between 68'F and 95‘F. The wet season
lasts from June to October.

People, llie largest ethnic ^up is the
Voltaic Mossi (48%); other Vol taic
groups arc the Bobo, Lobi and Gurunsi.
There are also Mande and Senufo groups,
and Fulam and Tuareg nomads. The
population is 95% rural and concentrated
in the Sand E. The illiteracy rate is about
9 0 % .
Economy. Burkina is among the poorest
countries in the world, possessing few
natural resources. Subsistence agriculture
supports about 95% of the population.
Pnncipal exports are cotton, karite nuts
and oil, live animals and p^uts.
Landlocked, it relies on rail connections to
the port of Abidjan in the Ivory Coast for
imports and exports. As many as 1.5 mil¬
lion workers are employed outside the
country, primarily in the Ivory Coast and
Ghana. Their remittances home provide
important revenues.
History. Pan of the powerful Mossi em¬
pire since AD clOOO, the region of Upper
Volta was annexed by the French in 1896
and became aFrench colony in 1919. It
became independent in I960. Die military
seized power in 1966 but permitted a
civilian legislature from 1970 to 1974 and
again from 1978 to 1980. Military rule
returned in 1980. and there were coups in
1982 and 1983, when Capt. Thomas
Sankara seized power. Sank^, who en¬
couraged nation̂  pride and rural develop¬
ment and changed the name of the country
to Burkina in 1984, was assassinated 6y
his deputy, Blaise Campore, who remains
chief of stale and head of government.
BURLESQUE, form of literary or stage
humor characterized by exaggeration or
distortion of its subject matter. Aristo¬
phanes’ comedies are early examples. In
mid-19lh-century America the term was
applied to alow-comedy, sometimes
bawdy, entertainment, which developed
into aform of variety show.

After 1920 striptease acts became the
main burlesque attraction, and the Minsky
chains, with theaters in several US cities,
became the leading provider of such enter¬
ta inment .
BURLINGAME, Anson (1820-1870).
US diplomat who helped China establish
friendly relations with Western countries.
The Burlingame Treaty (1868) between
China and the US encouraged Qiinese im¬

migration.
BURMA, country in SE Asia on the Bay
of Bengal, bounrkd by Bangladesh, India,
China, Laos and Thailand. It is composed
of five federated states.
Land. Die country is fringed by high
mountain ranges to the E, Wand N, which
enclose afertile central plain watered
chiefly by the Irrawaddy Rand its great
delu. Central and NBurma are thickly
forested, and much of Burma has atropi¬
cal monsoon climate.

People. The Burmans, aMongoloid
people, form 75% of the population, the
Karens and Shans being the other major
groups; Indians and Chinese constitute
significant minorities. Some 80% of the
population lives in rural areas. Rangoon,
the capital and chief port, is by far the
largest city. Other centers include Man¬
dalay and Moulmein.

Offic ia l name: Union of Burma

Capital: Rangoon
Area: 261,228sqmi
Population: 42,112,000
Growth ra te : 2 .0%
Language: Burmese
Religion: Buddhist
Monetary unit (s): Ikyat= lOOpyas

Economy. Agriculture is the country’s
economic mainstay. Rice (grown par¬
ticularly in the Irrawaddy basin and delta)
is the main crop, followed by sugarcane
and groundnuts. Forestry provides
hardwoods for export. Indusuy is confined
mainly to rice-milling, oil-refining and
textiles. Die country is rich in minerals,
including oil. lead, tin and tungsten, but
deposits are poorly exploited.
History. Bunna was settled by the Bur-
mans in the 9th century, establishing a
kingdom which reached its height under
Buddhist King Anawratha in the 11th cen¬
tury. In 1287 the kingdom fell to Kublai
Khan and was later divided among Shan
and other rulers, though it was again
unified in the 16th century. In the 1750s a
new dynasty was established by King
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Alaungpaya, who made his capital at Ran¬
goon. After aseries of wars (1826-85),
Britain annexed Burma as part of its In¬
dian empire, and in 1937 panted the
country separate dominion status. During
Worid War n, Burma was occupied by the
J^anese, who set up apuj^t govern¬
ment. The independent Union of Burma
was establ ished in 1948. I ts democrat ic
constitution was suspended in 1962 by
General Ne Win, and anew socialist con¬
s t i t u t i o n w a s a n n o u n c e d i n D e c . 1 9 7 3 .
Under Ne Win’s socialist dictatorship, the
potentially rich country sank into poverty.
In 1986 Burma applied to the United Na¬
tions for "least-developed nadon" status
that would enable i t to receive more aid

and credit. In 1988 Ne Win resigned as
chairman of the nation's only political
party in the midst of increasing an-
tigoverament demonstrations. The country
is now ruled by amilitary junta.

Aleader of the National League for
Democracy. Aung San Suu Kyi, was
awarded the Nobel Peace Prize in 1991
w h i l e u n d e r h o u s e a r r e s t . U n d e r i t s
military-socialist government. Burma has
b e e n r e d u c e d f r o m o n e o f t h e m o s t

prosperous to one of the poorest countries
m S E A s i a .
BURNETT, Frances (Eliza) Hodgson
(1849-1924), English-born US author.
She is part icular ly famous for her
children’s stwies Utile Lord Faunileroy
(\SS5-i6) and Tke Secret Garden (1910).
BURNEY, Frances "Fanny" (175^
1840), English novelist and diarist. Her
first novel, Evelina (1778), wcm her the
respect of Samuel j<»inson. She spent five
years from 1786 as amember of Queen
Charlotte’s household. Her Early Diary
1768-78 (1889) and Diary and Letters
1778-1840 (1842-46) provide interesting
background to the period.
BURNHAM, Danie l Hudson (1846-
1912), US architect, apioneer of city plair-
ning. He built some of America's early
skyscrapers, including the Masonic
Temple Building, Chicago (1892), and the
Ratiron Building. New York City (1902).
He also designed the plan for the Colum¬
bian Exposition in Chicago (1893). Much
of his improvement plan for Chicago
(1907-09) was subsequently put into ef¬
fect.
BURNHAM, James (1905-1987), US
editor and author. Ateacher of philosophy
at New York U. 1929-53, he was a fo l¬
lower o f Leon t ro tsky in the 1930s but
then rejected Marxism as both false and
totalitariaa He helped found and edited

(1955-77) the conservative magazine Na¬
tional Review. His books include the in-

fiuentia] The Managerial Revolution
(1941) and 7Se Coming D^at of Cent-
munism (1950).
BUR^ AiHior Frank (1904-1987),
Austrian-bom US economist. An expert
on the business cycle, be served as
{sesidenfial adviser on economics 1933-
56 and on labor management 1961-66.
Among his many bodrs, the most influen¬
tial was Measuring Business Cycles
(1946), written with W. C. Mitchell.
BURNS, George (Nathan Bimbaum;
1898- ), and Grade Allen (1906-1964),
US entertainers, ateam from 1922 in
vaudeville, radio, television, and film.
Bums playing straight man to illogical,
birdbrdned Allen. With Allen’s death.
Bums retired, but he returned to films at
nemiy 80 and won an Academy Award for
The Sunshine Boys (1976).
BURNS AND SCALDS, injuries caused
by heat, electricity, radiation or caustic
substances in which protein denaturation
causes death of tissues. (Scalds are bums
due to boiling water or steam.) Bums
cause plasma to leak from blood vessels
into the tissues and in severe bums sub¬
stantial leakage leads to shock.

In first-degrwbums, such as mild sun¬
burn, damage is superficial. Second-de¬
gree bums destroy only the epidermis so
tiiat regeneration is possible. Third-de-
gret bums destroy all layers of skin,
which cannot then regenerate, so skin-
gtafting is required. Infection, ulceration,
hemolysis, kidney failure and severe scar¬
ring may complicate bums.

Treatmem includes analgesic dressings
and antiseptics and fluids for shock. Im¬mediate f^t aid measures include cold
water cooling to minimize cemtinuing
damage.
BURNSIDE, Ambrose EvercR (1824-
1881), Union general in the American
civn. WAR. Succeeding mcclellan as
general of the Army of the Potomac, he
resigned after the Union defe^ at i=redb.
RiCKSBURG in 1862. He was later governor
of R-I. (1866-69) and US senator (1875-
81). His whiskers gave rise to the term
sideburns.
BURR, Aaron (1736-1836), brilliant and
controversial US vice-president, who
k i l l e d A l e x a n d e r H a m i l t o n i n a d u e l
(1804). Hamilton had blocked Burr’s elec¬
tion as president in atie vote with Jeffer¬
son in 1800, and (as Burr believed) his
election as governor of N.Y. in i804. Burr
w a s a d m i t t e d t o t b e N e w Yo r k b a r i n
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1782, was anwney general (1789-91) and
US senaior (1791-97) while helping to or¬
ganize the new Republican party. After his
term as vice-president (1800-05) he was
involved in conspiracies to form an em¬
pire in the West, and was tried but ac¬
quitted of treason. After 1812 he returned
to the law in N.Y.

BURROUGI^ Edgar Rice (1875-
1950), US writer of adventure novds. He
is most famous for Tarzan cf the A^s
(1914), whose characters have passed into
comic strips, ftlms and television.
BURROUGHS, John (1837-1921), US
naturalist and author who made his reputa¬
tion with philosophical nature essays. His
Notes on Walt Whitman (1867) was the
first biomphical study of the poet, who
was his mend.

BURSITIS, inflammation of abursa
(fibrous sac containing synovial fluid
w h i c h r e d u c e s f t i c t i o n w h e r e t e n d o n s
move over bones), commonly caused by
excessive wear and tear (as in house¬
maid's knee) or by rheumatoid arthritis,
gout or various bacteria. It causes pain and
stiffness of the affected part, and may
require cortisone injections and, if in¬
fected. surgical drainage.
BURTON. Richard (1925-1984), British
actor. Starting as apromising Shakes¬
pearean at the Old Vic, London, in the
1950s, he ap
Camelot (1965) and Hamlet (1964) and
has made numerous films, including Look
Back in Anger (1959), Beckei (1964)
and, with his then wife, Elizabeth 'Taylor,
Who’sAfraidof Virginia Woolf (1966).
BURTON, Sir Richard Francis (1821-
1890). English traveler and writer. An
employee of the East India Company in
India, he mastered Persian, Afgtm, Hin¬
dustani, and Arabic, then used this
knowledge to make (1853) adangerous
journey, in disguise, to the Muslim holy
ci t ies o f Mecca and Medina. Wi th John
Speke, he explored in Eand central
Africa; later he explored in WAfrica. He
also visited the US and Brazil. He ended
his life as British consul at Trieste. Burton
wrote extensively about his travels, but his
greatest work is his famous translation of
the Arabian Nights.
BURUNDI, asmall African state on the
NE shore of Lake Tanganyika, originally
pan of Ruanda-Urundi.
Land. It consists mostly of lugh plateau,
and is bordered to the Nby Rwanda, to
the SE by Tanzania and to the Wby Zaire.
Burundi has atropical climate with eq¬
uable temperatures and irregular rainfall.

Official name: Republic of Burundi
Capital: Bujumbura
Area: 10,747sqmi
Population: 5,831,000
Growth ra te : 3 .2%
Languages: Kimndi, French, Swahili
Religions: Roman Catiiolic, Animist,
M u s l i m
Monetary unit(s): 1Burundi franc =100
c e n t i m e s

People. Although exceptionally small in
area, Burundi is Africa's second most
densely populated state, after Rwanda, its
neighbor. The population is about 84%
Hum (Bahutu). 15% Tutsi (Watutsi ot
Wamsi) and 1% pygmy Twa. The Hutu
are mainly fanneis; the Tutsi, cattle
raisers; the Twa, hunters. Altbou^ a
smal l minor i ty, the Tuts i dominate

Elidcally and socially,onomy. Apoor country, Bunmdi
depends almost exclusively upon coffee
for its income. Reliance upon this one
commodity and the poor transport in-
frastrucmre of this land-locked country are
major obstacles to development.
Hl̂ ory. The earliest inhabitants, the Twa
hunters, were conquered by the Hutu, who
in turn were reduced to serfdom by the
Tutsi. In 1899, Germany claimed the
Ruanda-Urundi tenilory, after WWI it
was administered by Belgium as acrust
territtory under the League of Nations and,
after WWII, under the UN. The two states
separated in 1962; Burundi was granted
independence that same year. In 1966
long-standing rivalry between the Hutu
and 'Tutsi peoples erupted, and the monar¬
chy was replaced by amilitary govern¬
ment. Civi l ian rule was restored in 1979,
but there was another coup in 1987. In
1988, violence again broke out between
the majority Hum and the ruling Tutsi;
ihousaods of Hum fled to neighboring
R w a n d a .
B U S H , G e o i ^
(1924-), 41st president of the US (1989-
1992). Bom in Milton, Mass., he was the

on Broadway in

H e r t M r t W a l k e r
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son of Prescott Bush (1895-1972), an in¬
v e s t m e n t b a n k e r a m i U S s e n a t o r f r o m

candidate H. Ross Perot's 19%.
BUSH, Vannevar (1890-1974), US
electrical engineer, director of the Office
of Scientific Research and Development
in WWII. In the 1930s he developed a
"differential analyzer," in effect the first
analog computer.
BUSHMEN, apeople of Soudi Africa re¬
lated to the pygmies, living around the
Kalahari Desert. They average about 5ft in
height and have yellowish-brown skin,
broad noses and closely curled hair. They
are nomadic hunters, living in bands of
25-60. Their language, related to Hottentot
and belonging to the Khoisan group,
employs aseries of "click." Bushmen are a
musical people, and are also noted' for
their vivid painting.
BUSINESS CYCXE, periodic fluctuation
in the economy of an industrialized nation,
between prosperity and recession or
depression, with marked variations in
growdi rate and employment levels.
Recession may be cauŝ  by overproduc¬
tion. declining demand, changes in money
supply and generally by aloss of con¬
fi d e n c e . G o v e r n m e n t i n t e r v e n t i o n s t o
strengthen the economy have become
common in recent years.
BUSING, School, the most common
means of desegregating US public schools
on an area- or citywide basis. In 1971, in
Swann v. Charlotie-Mecklenburg, the US
Supreme Court upheld the consti¬
tutionality of busing students to achieve
racial balance. This decision applied to
cases of de jure segregation (where
segregation is due to official actions) but
not to de facto segregation (the result of
residential patterns). The issue continues
to be extremely controversial in both the
Nand S. Many parents, blacks as well as
whites, who otherwise agree with the prin¬
ciple of desegregation as enunciated by
the Supreme Court in brown vboard of
EixiCA-noN OF TOPEKA, nevertheless have
grave reservations about busing their chil¬
dren away from neighboriiood schools—
particularly when the distant schools are
perceived as being inferior.
B U S TA R D , t y p e o f b i r d ( f a m i l y
Otididae), related to cranes but with
rounder bodies, thicker necks, and rela¬
tively short beaks, found on the ground on
open plains and fields. They feed on
s e e d s , l e a v e s , a n d s m a l l a n i m a l s a n d
prefer to run rather than fly. The great
bustard is the size of aturkey.
BUTHELEZL Mangosu thu Ga ts faa
(1928- ), South African black political
leader, ahereditary Zulu chief. Willing to

Connecticut 1952-63. After graduating
from Phil l ips Academy in Andover,
Mass., Bush, at 18, became the youngest
commissioned pilot in the US Navy
during WWn, flying 58 combat missions
in the Pacific. After the war, he gradueued
(1948) from Yale and moved to Texas,
where he engaged in the oil business. In
1 9 6 4 h e r a n f o r t h e U S s e n a t e a s a

Republican and was narrowly defeated.
He was aUS representative from Texas in
1967-71. Defeated in asecond race for the
Senate in 1970, he was appointed ambas¬
sador to die UN by President Nixon in
1971. The next year he became Repu¬
blican national chairman and in 1974 head
o f t h e U S l i a i s o n o f fi c e i n C h i n a . H e
served President Ford as head of the CIA
in 1976. After un.successfully seeking the
Republican presidential nomination
19̂ . he was chosen as Ronald Reagan's
running mate and served as vice president
in both Reagan administrations. As the
Republican candidate for president in
1988, he won 54% of the popular vote and
canî  40 states.

Bush's presidency was chiefly occupied
with foreign affairs. In Dec. 1989 he
launched an invasion of Panama to seize
Panamanian strongman Manuel Noriega,
who had been indicted in the US as adrug
trafficker- In Aug. 1990, outraged by
Iraq's invasion of Kuwait after he had
supplied Iraq with military aid, he or¬
ganized an international UN-sanctioned
c o a l i t i o n i h a t . i n F e b . 1 9 9 1 l i b e r a t e d
Kuwait, but left Iraqi dictator Saddam
Hussein in power. US influence in the
Middle East enabled Secretary of State
James Baker to bring Arab (including
Palestinian) and Israeli peace negotiators
together for the first time. Bush vainly
supported Soviet president Mikhail
Gorbachev's efforts to keep the USSR
from disintegrating.

In domestic affairs, Bush was beset by
an economic recession that began in 1990.
Trusting in an automatic recovery, he
felled to formulate apersuasive economic
program. By vetoes, executive orders, and
other means he pursued aconservative
agenda on such issues as the environment,
abortion, school choice, and Supreme
Court nominations calculated to mollify
the right wing of the Republican Party. In
the 1992 presidential election he lost to
Democrat Bill Clinton by an electoral vote
of 370 to 168, winning 38% of the popular
vote to Qimon’s 43% and independent

m
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simple fivc-petaled flowers and deeply
notched leaves that give them the aitema-
tive name of crowfoot.
BUTTERFISH, any of several fish of the
family Stromaieidae. They have mucous-
coated slippery skin and live in temperate
seas around the world. The most common
US butteifish, found along die Atlantic
Coast, is also known as the dollarfish
(Poronotus iriacanlkus).
BUTTERFLIES, alarge group of insects
characterized by wide, brightly colored
wings. With moths, they comprise the
order Lepidoptwa. TIk life history of the
butterfly is composed of several stages,
each divided by ametamorphosis. The
egg grows into alarva called acaterpillar,
which feeds on vegetation. The next stage,
the pupa, does not feed and eventually
produces the adult butterfly.
BUTTERNUT, tree (Juglatiscinerea) of
BUTTERWORT, an insectivorous (in¬
sect-eating) plant chat grows in damp
places in Eurasia and Americas. The pret¬
ty yellow or violet flower grows on a2in
stalk which is sunounded by arosette of
light green fleshy leaves that lie flat
against the ground. The leaves contain
large numbers of glands.
BUZZARDS, agroup of medium-sized
hawks of the family Accipitridae, easily
identifiable by their soaring flight,
widespread wings and broad tail. They
prey on small mammals by swooping
from the air or from aperch. In North
America they are called hawks, "buzzard"
being applied to vultures.
BYRD, Harry Flood (1887-1966), US
legislator and Democratic governor of Va.
1926-30. During his 32 years in the
Senate (1933-65), he advocated stricter
government economy and opposed most
NEW DEAL programs, foreign aid and inte-
Sation poUcies.YRD, Richard Evelyn (1888-1957),
US aviator, explorer and pioneer of US
exploration and research in Antarctica. He
led the a i r un i t w i th D . B . MacMi l lan 's
1925 Arctic expe t̂ion and. with Floyd
Bennett, overflew the North Pole (1926);
in 1929 he flew over the South Pole. He
made five important expeditions to An¬
tarctica (1928—56), established the base
camp Little America there, and worked
the whole winter of 1933-34 alone at an
advance camp. He headed the US An¬
tarctic program fiwm 1955.
BYRD, Robert Culyle (1917- ). US
politician, aUS representative (1953-59)
and senator (fix»m 1959) from West Vir-
gioia. He was Democratic leader in the

cooperate with the national government inthe Zulu inieresi. he foundkl (1975) In-
kacha KwaZulu (Zulu National Cultural
Liberation Movement), arivd to the
African National Congress (ANC) for
leadership of South Africa's black
majority. Violence between adherents of
the two organizations, allegedly abetted
by state security forces’ support of In-
katha. was amajor obstacle to constitu¬
tional reform in the country.
BUTLER, Beqjamin Franklin (1818-
1893), US politician and Union genera] in
the oviL WAR. Because of his harsh
autocratic rule as military governor of
New Orleans (1862), he was known as
"Beast," and he was recalled by President
Lincoln. As congressman (1867-75,
1877-79), he supported RECONsniucnoN
and the impeachment of President
Johnson. APopulist party candidate, he
was governor of Mass, (1882) and ran for
president(I884).
BUTLER, John (1920- ), US dancer and
choreographer, amember of the Martha
Graham company 1945-55.
BUTLER, N icho las Mur ray (1862-
1947), US educator. He was president of
Columbia College (1902-45), and
developed it into Columbia U. He was
president of the Carnegie Endowment to
International Peace (1925-45) and, in
1931. shared the Nobel Peace PriM. He
was also active in Republican politics and
was president of the Anrericao Academy
of Arts and Letters (1928-41).
BUTLER, Samuel (1835-1902), English
n o v e l i s t . H e c o n s i d e r e d D a r w i n i s m t o o
mechanistic and satirized it in Erewhon
(1872), his version of Utopia. His major
work is The Way of All Flesh (1903), an
autobiographical novel satirizing Vic-
torian mor^ity.
BUTTER, adairy product made by
churning milk or cream, containing fat.
protein and water. Made in some countries
from the milk of goats, sheep or yaks, it is
made in the US from cows’ niilk only.
Continuous mechanized production has
been general since the 19̂ . After skim¬
ming, the cream is ripened with abacterial
culture, pasteurized (see pasieurtzation),
cooled to 40 ‘F. and then churned, causir^
the butterfac to separate from the liquid
residue. buttermilL The butter is then
washed, worked, colored and salted.
BUTTERCUP, the fami l i a r go lden
flowers of meadows and pastures, parti¬
cularly where they are damp. There are
about 300 species living in temperate parts
of the world, up to the Arctic. They have
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Senate 1977-88.
BYRD, William (1674-1744), colonial
American planter at Wesfover, Va.. active
in political and cultural life. He laid out
the city of Richmond on part of his
family’s vast estates. His delightful books
and diaries are important records of his
t imes.
BYRNES, James Francis (1879-1972).
US statesman. He was director of WWII
mobilization 1943 645, and as sectetaiy
of state 1945-47 he worked to lessen ten¬
sions with the USSR. He was Democratic

governor ofS.C. 1952-55.
BYRON, George Gordon Byron, 6th
Baron (1788-1824), English poet, alead¬
ing figure of European romanticism.
Lameness and an unhappy childhood bred
morbidity, ascorn for authority and hatred
of oppression. Adisastrous marriage and
the strictures of English society drove him
to exile in Italy (1816). He later joined the
Greek revolt against the Turks, dying of
fever at Missolonghi, Greece. English
Bards and Scotch Reviewers (1809), a
savage riposte to his critics, brought over¬
night fame, and the first two cantos of
Childe Harold’s Pilgrimage (1812), a
European reputation. The moody, defiant
"Byronic" hero of the poetic drama
Manfred (1817) became agreat Romantic
theme. Major works include the incom¬
plete satiric epic, Don Juan (1819-24),
and The Vision of Judgement (1822),
satirizing the poet laureate southey and
King George IH.
BYTE, in informadcs, eight contig
bits, the fundamental data word of
sonal computers. Storing the equivalent of
one character, the byte provides abasic
comprehensible unit of measuxement for
computer storage.
BYZANTINE EMPIRE, historical term
for the successor state to the Roman Em¬
pire in the East. Its capital was Constan¬
tinople (see tSTANBUL), founded by Con¬
stantine 1in AD 330 at the ancient Greek

Byzantium, its heartlands were Asia
Minor and the Balkans; at its height it
ruled SSpain, Italy, Sicily, NAfrica,
^ypt, Syria, Palestine, the Crimean coast,
Cyprus and the Aegean islands. Its
religion was Eastern Orthodox Christiani¬
ty; Byzantine missionaries took Chris-
d a n i t y t o R u s s i a a n d B y z a n t i n e
theologians are among the chief church
PATHBIS. Its literature was based on the an¬
cient Greek classics. Byzantine art and ar¬
chitecture influenced WEurope and
Turkey, and Byzantine scholars con¬
tributed to Western HUMANISM.

c
3rd letter of the English alphabet, a
rounded form of the Greek gamma, used
by the Romans instead of k. Tn some lan¬
guages cretains both the kand csounds
(cat, certain, cycle, etc.). Cis the chemical
symbol for carbon and in Roman numerals
equals 100.
CABAL, clandesdne group or o^aniza-
don engaged in intrigues; also applied to
the intrigues themselves. The tenn was al¬
ready used in the 17th century for any
secret council of the king. TTie conduct of
English King Charles I’s ministers <I!lif-
ford, Arlington. Buckingham, Ashley and
Lauderdale, whose initios spelled "cabal,"
gave it asinister sense.
CABALA, or Kabbalah (Hebrew: tradi-
don), abody of esoteric Jewish mystical
doctrines drying with the manifestations
of God and his revelation. The Cabala at-
tadtes mystical significance to every
detail in the torah. Its chief books are the
Sefer Yezirah (Book of Creation; 3rd-6th
centuries) and the Sefer HaZohar (Book
of Splendor; 13th century). The Cabala
arose in SFrance and Spain in the Middle
Ages and was later amajor influence'on
H A S I D I S M .

CABBAGEl, Brassica olearacea, abien¬
nial vegetable from which other brassicas,
such as kale, cauliflower and broccoli,
have been developed. Hie cabbage
originated many centuries ago from the
European wild cabbage. It has acharac-
terisdc tight "head" of leaves. Cabbages
can be boiled or pickled, or fermented in
salt to give sauerkraut. They are also used
as an animal feed.

CABBAGE PALM, acommon fan palm
ranging from North Carolina through Cen¬
tral America. It can grow up to 80ft and
thrives in swampy country such as the
Florida everglades. The terminal buds and
fruits are edible, the trunks can be used for
fences and posts, and the leaves are used
for Palm Sunday crosses.
CABELL, James Branch (1879-1958),
US novelist, who combined an ironic,
often anti-romantic style with astrong ele¬
ment of fantasy in plots and setting. His

u o u s

p e r -
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North American mainland. In 1497 after
receiving le««s patent from Henry VII of
England authorizing his voyage. Cabot
sailed in search of awestern route to Asia
and reached the coasts of Nova Scotia and
Newfoundland. He made alanding and set
up the English and Venetian flags. On a
second voyage (1498) Cabot may have
reached America again, but it is not clear
what happened to the expedition. Cabot
himself was not mentioned again, though
he drew his English annuity for 1499.
CABOT, Sebastian (cl476-1557), ex¬
plorer and navigator, son of John cabot.
Appointed pilot-major of Spain in 1518,
he led an expedition to the ̂ o de la Plata
region of South America in 1526. Its
failure led to his banishment from Spain.
ITiough eventually reinstated, he went to
England in 1548. and later became gover¬
nor o f t he Merchan t Adven tu re rs Com¬

p a n y.
CABRAL, Pedro Alvares (cl467-1520).
Portuguese navigator credited with the
discovery of Brazil, where he landed in
1500 on avoyage from Lisbon to India.
The expedition succeeded in establishing
trading posts in India, but after his return
in 1501 Cabral was given no other posi¬
tion of authority.
CABRILLO, Juan Rodriguez (d.
cl543), Portuguese explorer in the service
of Spain best known for his discovery of
Ca l i f o rn ia .

In 1542 he explored the coastline from
Lower California northwards to San Diego
Bay, and may have succeeded in landing
on some of the islands.
CABRINL Saint Frances Xavier (1850-
1917), Ilalian-American nun. first US
citizen to be canonized (1946). She
founded the Missionary Sisters of the
Sacred Heart in 1880, and established 67
houses of the order throughout the world.
In 1889 she immigrated to New York
from Italy.
CACAO, Theobroma cacao, the tree that
produces cacao or cocoa beans. The raw
material for chocoiate is prepared by
roasting, grinding and pressing the dried
seeds (or beans) from the woody cacao
fruits. EYessing squeezes out cocoa butter
and leaves asolid mass that is reground to
make cocoa powder. Eating chocolate is
made from ablend of ground beans, sugar
and cocoa butter, with milk added for milk
chocolate. The cacao tree grows in Africa
and Middle America and has been cul¬
tivated since the time of the Aztecs, who
used it for beverages and currency. Chris¬
topher Columbus introduced cocoa beans

best-known novel is Jurgen (1919).
C A B E Z A D E VA C A , A l v a r N u n e z
(cl490-1557), Spanish explorer. Ship¬
wrecked in 1528 on an expedition to
Florida, he reached Mexico City after
several years among the Indians. His ac¬
count of the present-day SW US, includ¬
ing descriptions of 'Seven Cities of
Cibola" supposedly laden with riches,
stirred Spanish interest in the area. He was
made governor of the Rio de la Plata
region in 1540. but after arebellion
against him was recalled to Spain. He was
tried and exiled to Africa, but in 1552 he
was pardoned by the king.
CABINET, in the US, top-level advisory
council to the president, composed of the
heads of the major executive departments.
Though not mentioned in the US constitu¬
tion. the cabinet has been accepted as a
consultative body to the executive since
Geo^e Washington. Normally the cabinet
meets weekly with the fHesident, thou^
procedure varies.

Members of the cabinet are appointed
by the president and are responsible as in-,
dividuals to him: they are not members of
either house of Congress and may not ad¬
dress them, though they are often called to
testify before committees. In Great Britain
and most of the Commonwealth the
cabinet is apolicy-making body of mini¬
sters chosen by the prime minister from
the political party in power, and is collec¬
tively responsible to parliament. (See also
US Departments of agriculture; ccw-
MERCE; DEFENSE; EDUCATION; ENFJtOY;
HEALTH AND HUMAN SERVICES; HOUSING AND
U R B A N D E V E L O P M E N T; I N T E R I O R ; J U S T I C E ;
LABOR; STATE; TRANSPtMtTAnON; TREASURY;
VETERANS AFFAIRS.)
CABLE, George Wadi ington (1844-
1925), US author noted for his dqjiction
of New Orleans and Creole life in works
such as Old Creole Days (1879) and The
Craridissimes (1880).
CABLE TELEVISION, or CATV (com¬
munity antenna television), system used
originally in areas where mountains or tall
buildings made television reception p^r
or impossible, but now expanding
throughout the US because of the multi¬
plicity of channels and prô ams it makes
available. Normally, subscribers' sets are
connected by coaxial cable to asingle an¬
tenna erected in asuitably exposed posi¬
tion. Many signals are now fed to cable
systems via sateUite.
CABOT, John (Giovanni Cabolo, cl450-
1499), Italian navigator and explOTer,
prob l̂y the first European to reach the
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imo Europe in 1502 and by the 1700s the
hot chocolate drink was popular.
CACHE MEMORY, aspecial fast sec¬
tion of random-access memory (RAM) set
aside to store the most frequently accessed
i n f o r m a t i o n s t o r e d i n R A M . A c a c h e
memory is aspecial section of ultra-fast
RAM chips.
CACTI, family of prickly plants (Cac-
uweae) comprising over 1,500 species, al¬
most all of which are native to America.
The succulent cactus is axerophyte and
well adapted to life in the driest desert
conditions. It has no leaves, the main
source of water loss in other plants, and
PHOTOSYNTHESIS takes place in the stem or
trunk, which also stores agreat deal of
water. Anetwork of toots radiating from
the s tem makes max imum use o f b r i e f
desen showers. The characteristic spines
have two functions: they prevent the stem
from being eaten by animals; and where
the spines form adense covering, they
help to retain water without obstructing
light. Cacti bear beautiful flowers which
are shortlived and often open only at
night. Cacti are prized as ornamental
plants. They are also the source of the
drug MESCALINE and some species are
edible. As house plants they should be
kept in sunny south-facing windows. They
tolerate normal bouse temperatures, al¬
though some species require acold period
in winter to set buds. They should b« well
watered whenever the surface of the soil
dries out. They can be propagated by
means of seeds, cuttings or by dividing the
plants. (See also peyote.)
C A D I L L A C , A n t ( ^ e L a u m e t d e l a
Mothe (cl658-1730). French colonial
governor and founder of Detroit (1701).
Governor of Mackinac in 1694, he felt the
site of Detroit would be abetter strategic
position. In 1710 he was appointed gover¬
nor of Louisiana, but was recalled in
1717,
CADIZ, ancient city and port in SW
Spain, on the Atlantic coast NW of
Gibraltar. Founded by the Phoenicians in
cl 100 BC as Gadir, the city became
prosperous under Roman rule. After the
discovery of America it became important
as the headquarters of the Spanish fleets. It
is now acommercial port noted for sherry
exports. Pop 171.450.
CADMIUM, chemical element, symbol
Cd; at .wt . 112.40; at .no. 48; valence 2.
C a d m i u m m o s t o f t e n o c c u r s i n s m a l l
quanti t ies with zinc ores, such as
sphalerite. It is asoft, bluish-white metal
which is easily cut with aknife. It is a

component of some of the lowest melting
alloys; it is used in bearing alloys with
low coefficients of friction and great resis¬
tance to fatigue.
CADMUS, in Greek mythology, son of
Agenor and founder of Thebes. With the
help of the goddess Athena, he killed a
dragon and sowed its teeth. Where the
teeth were sown, soldiers sprang up and
helped Cadmus build the city of Thebes.
CAEDMON (7th c«itury), early English
Christian poet. After adream command¬
ing him to "sing the beginning of created
things" he spent the rest of his life render¬
ing biblical stories into verse. Only nine
lines of his hymn to God survive,
CAESAR, family name of the Julian clan
of Rome. The success of Julius caesar
made it charismatic, and it was retained as
afamily name by the first five Roman
emperors. The title was kept by later
emperors for their heirs designate, and the
G e r m a n k a i s e r a n d R u s s i a n i s a r w e r e
derived from it.

CAESAR, Gaius Julius (100-44 BC),
.Roman general, politician and writer, one
of the most famous of the ancient Ro¬
mans. Although amember of the ancient
patrician Julian clan, he supported the an-
tisenatorial party. His early career through
various public offices won him popularity,
and in MBC he formed the First Tr ium¬

virate with POMrav, who supplied the ar¬
my, and Crassus, who provided the mon¬
ey. With Caesar as consul in 59 BC they
succeeded in controlling Roman politics,
and in 58 BC he chose Gaul as his procon¬
sular command. Caesar ’s successful oai^
uc WARS (58-51 BC) gained him great es¬
teem and aloyal and well-train^ army.
Pompey was given extraordinary powers
in Rome and tried to force Caesar to lay
down his conunand, but in 49 BC Caesar
crossed the Rubicon R(the boundary be¬
tween his province and Rome), and civil
war began. Pompey was finaUy defeated
at Pharsalus in 48 BC. and by 45 BC
Caesar had secured the defeat of all the
Pompeian forces. In 44 BC he was made
dictator for life, but on the Ides of March
he was murdered by agroup of senators.
An outstanding writer (Commeniaries)
and orator, he introduced the Julian calen¬
dar.
C A E S A R I A N S E C T I O N . S e e c e s a r i a n
S E C T I O N .

CAFFEINE, or trimethylxanthine (CaHio.
N402).an ALKALOID extracted firom coffee,
and also found in tea, cocoa and cola.
Ca^e ine s t imu la tes the cen t ra l ne rvous
SYSTEM and hear t , and i s ad iu rc t i c . I t
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CAIRO, or Al-Qahirah, capital of Egypt.
It lies at the head of the Nile delta and is
the largest African city. Founded in 969
by the Fatimids, it became and has
remained the intellectual center of the Is¬
lamic world with the foundation of al-
Azhar University (970-78). An Allied
base during WWIi and site of the Cairo
ccwtFERENCE, it became capital of
republican Egypt (1952), and remains a
major Arab political, economic and
nationalist center. The nearby pyramids,
sphinx and Memphis ruins make it a
tourist center. Pop (city) 6,256,000;
(metro) 11,368.000.
CAIRO CONFERENCE, WWII meet¬
ing of CHURCHILL. F. D. ROO.SEVELT and
CHiANO KAI..SHEK in Cairo, Egypt, Nov. 22-
26, 1943. The Cairo Declaration (Dec. 1,
1943) asserted that on Japan’s defeat her
boundaries would revert to what they were
before the late-19th-century conquests of
Chinese territory.
CAISSON, ahollow cylindrical or box¬
like structure, usually of reinforced con¬
crete, that is sunk into ariverbed to form
the foundations of abridge. Under certain
circumstaiKes apressurized, watertight
chamber is built at the bottom of the cais¬
son to allow workmen to work directly on
the r iverbed.
CAJETAN, Saint (1480-1547), Italian
churchman and reformer, founder of the
congregadon of the Theatines and a
promioeot figure in the counter-reforma¬

t i o n .

CAJUNS, descendants of expatriate
French-Canadians, living in SLa. They
were deported from Acadia (Nova Scotia)
by the British in 1755. They have adis-
tincrive patois; acombination of archaic
French forms with English. Spanish, Ger¬
man, Indian and Negro idioms.
CALABRIA, autonomous Italian region,
the "toe" of Italy's "boot." Its capital is
Catanzaro and other chief cities are
Cosenza and Reggio Calabria. It suffered
disastrous earthquakes 1783-87,1905 and
1908. Area; 5,822sq mi.
CALAIS, city in NFrance on the Strait of
Dover. Held by the English from 1347 to
1558, it has always been aprincipal ter¬
minus of cross-Channel travel.
CALAMITY JANE, nickname of Martha
Jane Burke (cl852-1903). frontier-town
prostitute and camp follower who roamed
the West in male garb. Famous in Dead-
wood, S.D., during the 1870s gold boom,
she claimed she had been an army scout,

pony express rider, Custer’s aide and Wild
Bi l l Hickok’s mist ress.

increases alertness, in excess causing in¬
somnia (see sleep), and is mildly addic¬
t i v e .
CAGE, John (1912-1992), US ex¬
perimental composer and musical theore¬
tician. He composed for "prepared piano,"
attaching objects to the strings to alter
tone and pitch and get percussive effects.
Later work included prolonged silences,
improvisation.
ELECTRONIC MUSIC.

CAGNEY, James (1904-1986). US film
actea- who played cocky, aggressive
tough guys in such classic gangster
movies as The Public Enemy (1931) and
The Roaring Twenties (1939). He won an
Academy Award for his portrayal of
George M. cohan in Yankee Doodle
Dandy (1942).
CAHAN, Abraham (1860-1951). Rus-
sian-bom US journalist and novelist,
co foundc r i n 1897 o f t he Soc ia l
Democratic party and the influential
newspaper the Jewish Daily Forward.
C A H O K I A M O U N D S , a g r o u p o f
prehistoric mounds, mostly in the form
of truncated pyramids, near East Sl-
Louis, III. The largest of these. Monks
Mound, is about 350m by 200m at base
and some 30m hi^, and is the largest
mound in the US. More than 300 of the
mounds have in recent years been
bulldozed to make way for agriculmral
and municipal expansion, but the 18
large-si remain.
CAHOW (Pterodroma cahow), bird in
the petrel family. This seabird, often
referred to as the Bermuda petrel, was
believed extinct for hundreds of years
until its discovery in 1906. They are about
15in long with dark tops and white under¬
sides. They nest only in the Bermuda Is¬
lands.
CAIN, in the Old Testament, the elder
son of Adam and Eve (Gen. 4:1), atillw
of the ground. Because the offering of his
brother, Abel, was accepted by the Lord,
and his own rejected, he murdered Abel,
and was doomed to be awandering fugi¬
tive. But the Lord gave him aprotective
sign and jH-omised sevenfold vengeance
if he were slain. He built acity and
named it Enochforhisson (Gen. 4:17).
CAIN, James M(allahan) (1892-1977),
US writer of crime novels admired for
their accuracy of dialogue and charac¬
terization. His best-known works are The
Postman Always Rings Twice (1934),
Serenade (1937), Mildred Pierce (1941)
and Double Indemnity (,1943), all of which
were made into films.

ALEATORY MUSIC and
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CALCIUM (Ca), afairly soft, silvery-
white alkal ine-eai th metal , the f t f th most
abundant element. It occurs naturally as
caicite, gypsum and fluorite. The metal is
prepared by electrolysis of fused calcium
chloride. Calcium is veiy reactive, react¬
ing with water to give asurface layer of
calcium hydroxide, and burning in air to
give the nitride and oxide. Calcium metal
is used as areducing agent to prepare
other metals, as agetter in vacuum tubes,
and in alloys. AW 40.1, mp 839'C, bp
1484*C, sgl.55 (20'C).

Calcium compounds are important con¬
s t i t u e n t s o f a n i m a l s k e l e t o n s : c a l c i u m
phosphate forms the bones and teeth of
vertebrates, and many seasheils are made
of the carbonate.

Calcium carbonate (CaCOj). colorless
crystalline solid, occurring naturally as
caicite and aragonite which loses carbon
dioxide on heating above 900'C. It is an
insoluble base.

Calcium chloride (CaClr), colorless
crystalline solid, aby-product of the Sol-
vay process. Being very deliquescent, it is
used as an industrial drying agent, mp
7 8 2 * C .

Calcium fluoride (Cap2), or fluorite,
colorless phosphorescent crystalline solid,
used as w indows in u l t rav io le t and in¬
frared SPECTROSCOTY. mp 1423'C, bp
c 2 5 0 0 ’ C .
Calcium hydroxide (Ca(OH>2}, or slaked
lime, colorless crystdline solid, slightly
soluble in water, prepared by hydrating
calcium oxide and used in industry and
agriculture as an alkali, in mortar and in
glass manufacture.
Calcium oxide (CaO). or quicklime,
white crystalline powder, made by cal¬
c ina t ion o f ca lc ium carbonate minera ls ,
which reacts violently with water to give
calcium hydroxide and is used in arc lights
and as an industrial dehydrating agent, mp
2580*C, bp 2850“C.
Calcium sulfate (CaS04) colorless crys¬
talline. When the dihydrate is heated to
128'C. i t loses water, forming the
hemihydrate, plaster of pans. This re¬
forms the dihydrate as ahard mass when
mixed with water, and is used for casts.
CALCULATING MACHINE, dev i ce
that performs simple arithmetic opera¬
tions (see also algebra). There are two
main classes; adding machines, for addi¬
tion and subtraction only; and calculators
able also to perform multiplication aixl
division. They may be mechanical, or
electronic. The forerunner of the calculat¬

ing machine was perhaps the abacus. The

first adding machine, invented by pascal
{1642), was able to add and carry. Afew
decades later (1671), leibniz designed a
device that multiplied by repeated addition
(the device was built in 1694). The
Englishman Charles Babbage built asmall
adding machine (1822); in 1833 he con¬
ceived his Difference Engine, apredeces¬
sor of the digital computer, but his device
was never completed. (See also .slide
RULE.)
CALCULUS, the branch of mathematics
dealing with continuously varying quan¬
tities. It can be seen as an extension of
ana l y t i c geomet r y, much o f whose te r¬

minology it shares. It was invented by
NEWTCW and independently by leibniz.
Integral calculus. In order to fmd the area
under the curve representing afunction
f(x), another limiting process is used. The
area is divided into narrow vertical strips,
and their areas are added; the limit of the
sum as the width of the strips approaches
0is the area under the curve, call̂  the in¬
tegral of fix}. This is afunction of x,
called the indefinite integral, because we
have not specified which part of the curve
we want the area under; the value of the
area from x=a to x=b (a definite integral)
is the value of the indefinite integral or
x=b minus its value for jr=a.

CALCUTTA, capital of WBengal and
latest city of India, near the Eborder
with Ban^adesh. It lies in Che Ganges
delta on the Hooghly R. The principal port
and industrial center of EIndia, it has
manufactures that include jute products,
chemicals, textiles and glass. It was
founded by the British East India Com¬
pany (1690), and Fort William was built
on the site (1696). It was captured by
Siruj-ud-Daul^ Nawab of Bengal, in
1756; he imprisoned the British in what is
k n o w n a s t h e b l a c k h o l e o f C a l c u t t a .
Calcutta was retaken by cuve (1757) and
was capital of British India I774-I9I2. In
the 1947 Indian partition, it lost its valu¬
able jute-producing hinterland and re¬
ceived thousands of religious refugees,
causing severe overcrowding, mother
TERESA worked among its impoverished
homeless. Pop 10,860,000.
CALDECOTT, Randolph (1846-1886).
British painter and illustrator, particularly
of children’s books. Among his best-
known illustrations are those for Irving's
Old Christmas (1876) and Cowper’s John
Gilpin (1878). In 1938 the Caldecott
Medal was established as an annual award
for the best US children’s piemrebook.
CALDER, Alexander (1898-1976), US
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abstract sculptor and creator of the
"mobile." His mobiles consist of flat metal

shapes connected by rods, wire or string,
which are hung or balanced and moved by
motors or bv air currents.
c a l d e r 6 n
(1600-1681), Spanish playwright and
poet. He and Lore de vega were the lead¬
ing dramatists of Spain's Golden Age. He
wrote over 200 plays, distinguished by
their heightened style and poetic sym¬
bolism, many on religious themes. Among
his most famous works are The Constant

Prince (1629), Zj/e/s aOream (1635) and
The Surgeon of His Honor
CALDERONE, Mary Steichen (1904-),
US physician, health official, and leader in
sex education. As afounder (1964) and
executive director of the Sex Infonnation
and Educat ion Counci l of the US and a

physician in the New York public school
system, her aim was to encourage sex
education and health counseling.
CALDWELL, Erskine Preston (1903-
1987), US author noted for his portrayal
of poor Southern whites in short stories
and novels such as Tobacco Road (1932),
God's Little Acre (1933) and Trouble in
July 0940).
CALENDAR, asystem for reckoning the
passing of lime. The principal problem in
drawing up calendars arises from the fact
that the solar day, the lunar month and the
tropical year—the most immediate natural
time units—are not simple multiples of
each other. In practice asolution is found
in basing the system either, on the phases
of the moon (lunar calendar) or on the
changing of the seasons (solar calendar).
The difficulty that the days eventually get
out of step with the moon or the seasons is
got over by adding in (intercalating) one
or more extra days or months at regular
intervals in an extended cycle of months
or years.

The earliest Egyptian calendar had a
year of 12 months with 30 days each,
though later 5extra days were added at
the end of each year so that it ap¬
proximated the tropical year of 36574
days. In classical times, the Greeks came
t o u s e a l u n a r c a l e n d a r i n w h i c h t h r e e
extra months were intercalated every eight
years (the octennial cycle), though, about
432 BC, the astronomer Melon discovered
that 235 lunar months fitted exactly into
19 years (the Metonic cycle), this boom¬
ing the basis of the modern Jewish and ec¬
clesiastical calendars. The Roman calen¬
dar was reformed under Julius Caesar in
46 BC. fixing the year at 365 days but in¬

tercalating an additional day every fourth
year (thus giving an average 36S'/4-day
year). The 366-day year is known as a
leap year. This Julian calendar continued
in use until the 16th century when it had
become about 10 days out of step witli the
seasons, the tropical year in fact being a
little less than 365 /4 days. In 1582, there¬
fore. Pope CREGCWY xiu Ordered that 10
days be omitted from that year.

Furthermore, century years would no
longer be leap years unless divisible by
400, so that there would be no recurrence
of any discrepancy. This Gregorian calen¬
dar was only slowly adopted, particularly
i n n o n - C a t h o l i c c o u n t r i e s — t h e r e f o r m
waiting until 1752 in England and its
American colonies, by which time 11 days
had to be dropped. But today it is in civil
use throughout the world. Various propo¬
sals for funher reform have come to noth¬
ing. Years arc commonly numbwed in
Western societies from the birth of Oirisl
as computed by a6th-century monk.
Years since that epoch are labeled AD.
years before, BC. There is no year 0, AD
1 f o U o w i n g d i r e c t l y f r o m 1 B C .
Astronomers, on the other hand, figure
years BC as negative numbers one less
than the date BC and include ayear 0(= 1
BC). TTie astronomers’ year-10 is thus the
same as 11 BC. (See also chronology.)
CALENDULA, also called pot marigold;
annual plant of which the flowers and
leaves are used for medicinal purposes.
An infusion of the flowers (either the ray
florets alone or the whole head) can be
used for such gastrointestinal problems as
ulcers, stomach cramps, colitis, and diar¬
rhea.
CALHOUN, John Ca ldweU (1782-
1850), prominent US statesman and
lifelong defender of Southern interests. He
was amember of the House of Repre¬
sentatives 1811-17; secretary of war to
M o n r o e 1 8 1 7 - 2 5 a n d a m e m b e r o f t h e
1 8 1 2 Wa r H a w k s . H e w a s t w i c e v i c e -
president, under Adams (1825-29) and
under Jackson (1829-32). Following
Congress’ 1828 "Tariff of Abominations,"
seen as an attack on the South, he wrote
his South Carolina Exposition (1828), ex¬
pounding the "doctrine of nullification ":
when afederal law violates the Const i tu¬
tion, astate can consider the law void. In
1832 he resigned the vice-presidency and
became asenator for S.C. (1833-43;
1845-50) and secretary of state under
Tyler (1844-45).

He was fiercely proslavery, calling
slavery the "perfect good." He argued

DE LA BARCA, Pedro
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against the 1846 wilmot proviso, saying
that slaves were propeity and could be
moved at will. The last 20 years of his life
were spent in fighting ASOunoNiSM.
CALIFORNIA, the "Golden State, "
Pacific state of the US West. It comprises
two distinct regions, and amovement is
afoot to divide the huge slate in two. The
northern two-thirds, well watered and with

mild climate, contains the N-S Co^t
Ranges and Sierra Nevada with the fertile
Central Valley between them.

Its population consists generally of old-
stock Californians. The southern third is
largely desert, dependent for its prosperity
on water imported long distances from the
Nand from the Colorado R. Its population
consists characteristically of newcomers to
the state. More than half of the state's
population live in the major metropolitan
areas of these two regions—San Francisco
in the N, Los Angeles in the S.

Early Mexican settlers in California
were quickly outnumbered by gold
seekers from the east after 1849. Comple¬
tion of the transcontinental railroad in
1869 brought more immigrants. The
slate's economy was based on agriculture
and oil until WWll, when heavy industry
vastly expanded. Between 1940 and 1990
California's population more than quad¬
rupled. Once hostile to Chine.se and
Japanese immigrants, California today has
the largest numbers of Asian and Mexican
immigrants of any state; its population is
the nation’s most heterogeneous. Califor-

famous for its tolerance of widely

a

C a l i f o r n i a P r o fi l e
Name of state: Cali fornia

Capital: Sacramento (Other cities: Los
Angeles, San Diego, San Francisco, San
Jose, Long Beach, Oakland)
Neighbors: Ore., Nev., Ariz., Mexico
Statehood; Sept. 9,1850 (31st state)
Famil iar name: Golden State
Area: 158,693sq mi (Rank: 3)
Population (1990): 29,760,000 (Rank; I)
%change 1980-90:25.7
Density per sq mi: 190.8
%metropolitan: 95.7
Electoral votes: 54

Racial comp.: White, 69.0%; black.
7.4%; Hispanic, 25.8%; Asian, 9.6%
Per capita money income (1987):
$13,197 (Rank; 23)
Elevation: Highest 14,494ft, Mt. Whit¬
ney, Lowest 282ft below sea level. Death
Vi l l ey
Motto: E«re/lai(''l have found it”)
State flower; Golden poppy
State bird; California valley quail
State tree: Cal i fornia redwood
State song: ILove You, California"
I N D U S T R Y A N D T R A D E
Gross state product (1986):
$533.8 bil, (Rank: 1)
Farm products: Dairy products, green¬
house. grapes, cattle
Farm marketings (1989): $17.5 bil.
(Rank; 1)
Manufactures: Electrical equipment,
transportation equipment, food products,
machinery, chips, computCTS
Value of mfrs. shipped (1987):
$2.52.7 bil, (Rank: 1)
Mining: Petroleum, natural gas

n i a I S

varied cultures and life-styles.
CALIFORNIA TRAIL, trade and travel
routes to the early 1850s Cal. goldfield. In
particular, the 800mi route from the
Oregon Trail near Fort Biidger to Sutter’s
Fort near Sacramento. Now part of high¬
ways 26,30,40 and 50.
CALIFORNIUM, chemical e lement ;
symbol Cf; at.wt. 251: at.no 98; the sixdi

e lement to be d iscovered .t r a n s u r a n i u m

Califomium-252 is avery strong neutron
emitter. One microgram releases 170
million neutrons per minute, which
presents biological hazards.
CALIGULA (AD 12-41) , n i ckname
(meaning "little boots") of Roman
Emperor Gaius Caesar, AD 37-41. He was
insanely cruel and despotic and believed
he was agod. He reputedly planned to
make his horse aconsul.

His demands that his statue be erected in
Jerusalem’s temple almost precipitated a
revolt in Palestine. He was assassinated by
atribune of his guard.

CALIPHATE (Arabic: khalifa, succes¬
sor), highest office in Islam. Early caliphs
were the successors of mohammed. They
were the rulers of the Muslim community
throughout the worid and guardians of Is¬
lamic law. In AD 632 the Muslims of
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Medina elected Abu Bakr as first caliph.
He was succeeded by Omar (634-44). the
first caliph to adopt the title "commander
of the faithful." Omar was murdered, as
were Olhman (644-56) and Ali (656-61).
The Omayyad dynasty of caliphs then
ruled from Damascus until 750, when the
Shiite Muslims, descendants of Ali, who
had always claimed their right to the
caliphate, massacred the Omayyad family.
However, Abd-ai-Rahman escaped, fled to
Sp^n, and established an independent
emirate at Cordoba which lasted from 750
to 1031. Meanwhile, the Shiite Muslims
established the abbas© family in the
caliphate. They ruled from Baghdad until
it was sacked by the Mongols in 1258. A
puppet Abbasid caliphate also continued
mEgypt from 909 until 1520. Until the
fall of the Ottoman Empire the Turkish
sultans used the title. The caliphate was
abolished in 1924 by ataturk.
CALLAGHAN, Sir (Leonard) James
(1912-), prime minister of the UK 1976-
79. He was elected Labour party leader on
the resignation of Harold wilson and be¬
came prime minister immediately. Labour
lost the 1979 general election to Margaret
Thatcher ’sConservat ives .
CALLAS, Maria (1923-1977), leading
Greek-American operatic soprano, bom
Maria Kalogeropodos. She was famous
for her expressive phrasing and acting
ability in awide variety of roles in over 40
operas.
CALLES, Plutarco EMas (1877-1945),
Mexican general and politician, ablest or¬
ganizer of the Mexican Revolution which
ousted President diaz in 1911. President
1924-28, he fought for land reform,
educational improvements and greater so¬
cial welfare. After his presidency he was a
power behind the scenes until forced into
exile in the US for atime (1936-41).
CALLIGRAPHY, the art of penmanship.
Combining beauty with legibil i ty, i t
evolved In the Far East, where it was a
recognized art form as early as 250 BC. In
early medieval Europe calligraphy was
practiced in monastic communities, which
developed the Carolingian and Insular
scripts. Ahigh point was reached with the
B O O K O P K E L L S a n d t h e L i n d i s f a r o e
gospels. The superb Italian Renaissance
manuscripts provided models for the first
primed bmks and roman and italic types.
The Englishman Edward Johnston (1872-
1944) and his pupil Graily Hewitt (1864-
1952) began the remarkable modem
revival of calligraphy in the early 1900s,
CALLIOPE, keyboard instrument dating

from 1855 and much used in circuses and
amusement parks. The original version
was operated by steam forced through
whistles controlled by akeyboard, but
later models used compressed air.
CALLUS, or callosity. See corns and
C A L L U S E S .

CALORIC THEORY OF HEAT, the
view, formalized by lavoiser toward the
end of the 18th century, that heat consists
of particles of aweighQess, invisible fluid,
caloric, which resides between the atoms
of material substances. The theory fell
fiom favor as physicists began to ap>-
preciale the equivalence of work and heat.
CALORIE, the name of various units of
heat. The calorie or gram calorie (c or cal),
originally defined as the quantity of heat
required to raise Ig of water through 1C at
!atm pressure, is still widely iLsed in
chemici thermodynamics. The large
calorie, kilogram calorie or kilocalorie
(Cal or kcal), 1000 times as large, is the
" c a l o r i e " o f d i e t i t i a n s . T h e 1 5 c a l o r i e
(defined in terms of the ICdifference be¬
tween 14,5 Cand 15,5 C) is 4.184 joules;
t h e I n t e r n a t i o n a l S t e a m Ta b l e c a l o r i e
calrr) of 1929, originally defined as 1/860
watt-hour, is now set equal to 1.1868J in
S I U N I T S .

CALVARY, or Golgotha, Jerusalem hill
site of the crucifixion of Jesus. Although
archaeologists are not agreed, it is traditi¬
onally accqited to be the hill on which
Cons tan t i ne founded the Church o f t he
Holy Sepulcher in the 4th century.
CALVERT, English Roman Catholic
family which founded and owned colonial
Maryland. George, 1st Baron Baltimore
(cl580-1632), occupied various public of¬
fices until 1625. He founded Feiryland,
Newfoundland, in 1621. and lived there
1627-29. Seeking awarmer climate, he
pet i t ioned for agrant in NVi rg in ia
(present-day Md.), for which King Charles
Igranted acharter to his son Cecil in
1632. Cecil (or CecUius), 2nd Baron
Baltimore (cl605-1675). never visited
M d . , a n d l e f t i t s a d m i n i s t r a t i o n t o h i s
younger brother l.,eonard Calvert (160^
1647). In 1649, the colony’s Act of
Toleration was the first practical expres¬
sion of the principle of freedom of con¬
science in the New World. Charles, 3rd
Baron Baltimore (1637-1715). son of
Cecil, was governor of Md. from 1661,
governed the colony in person 1679-84
and then returned to England. In 1689 his
Md. administration was overthrown by a
Protestant rebellion, and in 1691 the
Crown withdrew his authority to govern.
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CAMBODIA, Republic in SE Asia. Laos
lies in the N, Vietnam to the Eand
Thailand to die Wand N.
Land. About half of Cambodia is covered
by tropical forest; at the center of the
country the Mekong River flows from N
to S, providing 900mi of navigable water¬
ways. During the rainy season, May-Oct.,
the river backs up to the Tonle Sap Lake,
vastly increasing its size and leaving rich
fertile silt, excellent for rice production.
People. About 85 percent of the pecula¬
tion are Khmers, with sizable minorities of
Chinese and Vietnamese.

CALVIN, John (1509-1564). French
theologian and reformer. He studied in
Paris, and was converted to Reformation
doctrines cl533, becoming prominent in
the reforming party. He was forced to flee
to Basel, where he published his Institutes
of the Christian Religion (1536). Guil¬
laume Farel persuaded him to help estab¬
lish the Refonnation in Geneva. They en¬
forced subscription to aconfession of
faith, but were expelled from the city in
1538. Calvin joined Martin Bucer at Stras¬
bourg. Geneva recalled him in 1541, and,
despite controversy, he set up achurch
polity which became the paradigm for
PRESBYTERIANISM and the REPORMEn CHUR¬
CHES. Despite fragile health, Calvin
worked unceasin̂ y in preaching, lectur¬
ing and advising in the city councils, and
aided foreign Protestant refugees. On his
death, his woik was cont inued by
Theodore bea. (See also Calvinism-,
REFORMA11W.)
CALVINISM, the theological system of
John CA1.VIN. Its key principle is that God,
not man, is central and supreme. Hence
scripture is the source of doctrine.
Calvin’s Insti tutes of the Christ ian
Religion is asystematic account of bibli¬
cal teaching, with much in common with
early unKHiANisM, including justification
BY FAITH. PREECSIWATTON. aSSUTanCC of SAL-
VATION, and denial of free wll since the
FAU- One distinguishing feature is the
view that in Holy communion the believer
participates in Christ in heaven by faith.
Calvinism became the doctrine of the
REFORMED CHURCHES, which developed
Calvin’s theology in ascholastic fashion,
elevating Presbyterianism to amajor prin¬
ciple, and emphasiring the divine decrees
and covenants. Calvinism has been
influential in the church of England (see
thirty-nine articles), among the purttatk
and nonconformists, and in the Evangeli¬
cal Revival. Recently Karl barth has
popularized amodified Calvinism. (See
also HUGUENOTS; REFORMATION.)
CALVINO, Italo (1923-1985). Italian
writer notable for his use of fantasy. Cal-
vino has written in several genres, includ¬
ing science fiction and historical allegory,
but received his greatest acclaim for
Italian Folktales (1956; r̂ r. 1980) and
the experimental If on aWinter's Night a
Traveler(\979; trans. 1981).
CALYPSO, aWest Indies musical style
notable for its lyrics. wWch are usually
improvised and often humorous or ironic.
The music is typically played on steel
d r u m s .

Offic ia l name: Cambod ia
Capital: Phnom Penh
Area: 69,898sq mi
Population: 7,146,000
Growth ra te : 2 .2%
Languages: Khmer, French
Religion: Hinayana Buddhist
Monetary unit: Iriel =100 sen

Economy. The economy was severely dis¬
rupted most of the 1970’s and 1980’s;
famine was spread in 1979 after warfare
had prevented the planting of the rice
crop. In normal times the principal
product is rice. Other crops are com,
tobacco, sugar and pepper.
History. The Funan kingdom was estab¬
lished in Cambodia for the first six cen¬
turies AD, but late in the 6th century the
Funans were overcome by the Khmers
from the neighboring Chenla state who
founded their powerful Khmer Empire.
From the 14th to the 19th centuries
Cambodia’s area was reduced by Thai
conquests in the Nand by the Annamese
in t he S . Th i s l as ted un t i l 1954 . when
Cambodia became independent, largely
owing to Prince Noro^m Sihanouk’s
negotiations. Fighting has been going on
since then. In April 1975 the Khmer
Rouge (a faction of the Communist Party)
occupied the capital, Phnom Penh. Tliey
immediately ordered tlie evacuation of the
cities, established agigantic system of
stave-labor camps, and slaughtered some
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1-3 m i l l i on Cambod ians . In 1979 Vie t¬
nam established agovernment in Phnom
Penh. The Vietnamese withdrew in 1989.
leaving the government of Prime Minister
Hun Sen to face the coalition of rebel for¬
ces. Concerned that the Khmer Rouge
might regain power, the five permanent
members of the UN Security Council
drafted apeace plan in 1990 that the
var ious rebel fact ions and the Hun Sen
government accepted. The plan called for
aceasefire, aUN peacekeeping force, dis¬
armament of all warring factions and an
internationally supervised election. During
the transitiomd period the country was to
be governed by anational Council chaired
by Sihanouk. As the 1993 elections ap¬
proached, the Khmer Rouge refused to
dcann or to allow UN personnel into areas
under their control.
C A M B O D U N
April 30, 1970, President nixon an¬
nounced that 70,000 US and South Viet¬
namese troops had begun an attack on
North Vietnamese "sanctuar ies" in Cam¬
bodia, he said that lliis was "not an in¬
vasion" since the areas were already under
North Vietnamese control. This widening
of awar that the president had previously
said he was ending inspired many
demonstrations in the US. and led to the
tragic shooting by National Guardsmen
tha t k i l l ed f ou r s tuden ts a t Ken t S ta te
University in Ohio on May 4. In the
Senate, on June 30, the some day that the
return of the troops was announced, an
amendment was passed barring the use of
funds to support future military action in
Cambodia without the express approval of
Congress.
CAMBRIAN, the earliest period of the
P A L E O Z O I C

roughly 570-500 million years ago, and
immediately preceding the Ordovician.
Cambrian rocks contain the oldest eossils
that can be used for dat ing (see
precambrian) .
CAMBRIDGE, University of, one of the
world's leading universities, at Cam¬
bridge, England. Its history dates from
cl209, and its' first college, Peterhouse,
was established in 1284. Today, the
university is coeducational, and has about
9.000 students. It has aCota] of 29 colleges
and approved societies, and is aself-
governing body, with authority vested in
its senior memters.

CAMDEN, Battle of, August 16, 1780,
during the American Revolution, near
Camden, S.C. The Americans, under Gen.
Horatio gates, were badly defeated by the

Br i t ish under Lord cornwalus.
CAMELIA, Oriental evergreen shrub of
the family Theaceae, closely allied to the
tea plant Numerous species have been in¬
troduced in the US.
CAMELOT, court of King Arthur and
the Knights of the Round Table in Ar¬
thurian LEGENDS. I t has been ident ified
variously with Caerleon (Wales), Camel-
ford (Cornwall) and South Cadbury
(Somerset), where excavations have taken
place.
CAMELS, two species of haired, cud-
chewing animals with humped backs, tong
necks and callosities on knee joints. The
one-humped or Arabian camel, or drome¬
dary, Camelus dromedarius, of NAfrica
and the Near Ea.sl is awidely kept domes¬
tic animal which has even been introduced

into desert regions of Australia. The two¬
humped or Bacirian camel, Camelus
bactr ianus. is found f rom Asia Minor to
M a n c h u r i a , a n d t h e r e a r e s t i l l a f e w
living wild in the Gobi Desert. Re¬
corded as be ing domest ica ted in
Babylonia from about 1100 BC. the
animals arc invaluable in the desert since
they can carry enormous loads and are
able to withstand the loss of about one-

third of their body fluid without danger
(not however, exclusively from their
humps which are fatty tissue, not water
storage vessels).
CAMERA, device for forming an optical
image of asubject and recording it on a
photographic film or plate or (in televisj-
ON cameras) on aphotoelectric mosaic.
The design of modern cameras derives
from the ancient camera obscura. repre¬
sented in recent times by the pinhole
camera. This consists of aH t̂-tî t box
w i t h a s m a l l h o l e i n o n e s i d e a n d a
ground-glass screen for the opposite wall.
Afaint image of the objects facing the
hole is foim^ on the screen, and this can
be exposed on aphotographic plate sub¬
stituted for the screen. Although the image
produced in the pinhole camera is distorti¬
on-free and perfectly focused for objects
at any distance, the sensitive materials
used when photography was born in the
1830s required such long exposure limes
that the earliest experimentalists turned to
the already available technology of the
i£NS as ameans of allowing more lighi to
strike the plate.

From the start cameras were built with
compound lenses to overcome the effects
of chromatic aberration (see aberration,
optical) and the subsequent history of
camera design has seen constant improve-

■T N C U R S I O N " . O n

Era (see geology), dated
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The Sregion is adensely forested l.OOOft
plateau. Fertile grasslands lie in the central
region, which rises to the N. where the
vegetation changes from forest to savanna.
The arid far north slop« down to Lake
Chad. The entire country is tropical. In the
Sregion, average annual temperatures are
70'F-82*F. The Shas two rainy seasons;
rainfall in some pans of the coastal plains
can be excessive, while in the N, scant.

ment in lens performance. Today’s simple
camera consists of ali^t-tight box, a
fixed achromatic lens, asimple shutter, a
view find» and afilm support and wind¬
ing mechanism. The lens will focus all
subjects more than afew feet distant and
the shutter (usually giving an exposure of
1/30 or 1/50) admits sufficient light to ex¬
pose negative materials on asunny day. If
exposures are to be made for reversal
processing (see photography) or of close-
by or rapidly moving subjects, or in poor
light, amore complex camera is required.
This may include amovable lens perhaps
coupled to arange finder (allowing the
precise focusing of objects at different dis¬
tances), avariable diaphragm (aperture)
and shutter speed mechanism (allowring
adjustment to meet awide range of light
conditions) perhaps coupled to an ex¬
posure meter (light meter), aflash
synchronization unit (allowing use of a
flash gun) or afacility for interchangeable
lenses (allowing the photographer to alter
the width of the camera’s field of view).

With the advent of the microprocessor,
some cameras for amateurs have come to
include refinements that leave little adjust¬
ing for the user to do.

Special types of camera include those
that produce afinished print within
seconds; the earliest of these was the
Polaroid Land camera, first marketed by
its inventor, E. H. land, in 1948. Another
special camera is the stereo camera, which
takes two pictures from slightly different
points to create an illusion of depth when
one picture is seen with each eye. Motion
picture cameras take 24 successive
photographs per second on along reel of
film (see motkw pjctures). Recent
developments include video cameras and
digital electronic cameras using floppy
diskettes as storage medium.
CAMERON, Ju l ia Margaret (1815-
1879), English photographer noted for her
phoiogr^hic portraits of prominent Vic¬
torians.
CAMERON, Simon (1799-1889), US
politician. He built apowerful political
machine in Pa., was aUS senator (1845-
49; 1857-61: 1867-77) and served as
secretary of war under Lincoln (1861-62).
His career was marked by considerable
scandal and corruption.
CAMEROON, republic adjoining Nigeria
and five other countries stretching fixim
the Gulf of Guinea to Lake Chad in W
A f r i c a .
Land. The coastal plain is from 10-50mi
wide, dominated by Cameroon MountaiiL

Offidai name: Republic of Cameroon
Capital: Yaounde
Area: 183.569sqmi
Growth ra te : 2 .7%
Population: 11.390,000
Languages: English, French, Bantu,
Sudan ic
Rdigions: Animist, Christian, Muslim
Monetary unlt(s): 1CFA franc
=100 cen t imes

People. The population is ethnically
diverse. In the Sare aboriginal pygmies
and Bantu farmers, settled in villages; in
the Nare various Bantu, Sudanese,
Hami le and Arab nomads. Some 34% of
the population is urban, the main towns
being Douda and Yaounde. Expanded
educational facil it ies have reduced the il¬
literacy rate to 35%. The Federal Univer¬
sity at Yaounde has 2,800 students.
Economy. The economy is based mainly
on agriculture and forestry. Manioc, mil¬
let. sorghum and rice are grown for home
consumption, and cattle and sheep are
raised. Coffee, cocoa and timber are the
main exports. Industry has been developed
since independence, and includes textiles,
food processing and aluminum smelting.
Trade is mainly with France. Cameroon’s
road network is growing but not yet well-
developed. Douala is the major seaport.
History. The Sao people, who produced a
distinctive kind of art and cast objects in
bronze, settled near Lake Chad about AD
900. The Portuguese came in die 1400s. In
1884 Germany established aprotectorate
in the Cameroon area. British and French
troops occupied the area during WWl,



C A M P A I G N F I N A N C I N G 2 1 5

after which the League of Nations man¬
dated the larger part to France (Cameroun)
and the remainder to Britain (Southern
and Northern Cameroons). In 1946 the ter¬
r i to r i es became UN t rus t t e r r i t o r i es . I n
I960 Camoroun became an independent
reptdjlic. After plebiscites in 1961 N
Cameroons joined Nigeria, and SCame¬
roons Joined Cameroun to fonn the
Federal Republic of Cameroon. In 1972
the federal system was abandoned in favor
of aunitary republic. Amadou Ahidjo,
who had served as president since inde¬
pendence, resigned in 1982. Paul Biya, his
successor, was reelected in 1984 and
1988.
CAMOMILLE, strong-scented herbs
naturalized from Europe. They have
daisylike flowers with yellow disks and
yellow and white rays. The bitter-tastini
flowers and leaves have had uses in foil
medicine, ranging from amalaria cure to a
mouthwash.

CAMORJRA, Italian secret society started
in the Kingdom of Naples cl830. Al¬
though it specialized in extortion, smug¬
gling, robbery and assassination, it was
often used by the authorities, and it be¬
came very powerful. After unification
with Italy in 1861 attempts were made to
suppress it, but it survived until 1911.
CAMP, Walter Chauncey (1859-1925).
t h e f a t h e r o f A m e r i c a n f o o t b a l l . A s a
player and coach at Yale U. (1876-92)
and Stanford U. (1894-95), Camp helped
initiate, implement and develop many of
the changes that turned European rugby
into American footbal l .
CAMPAIGN FINANCING, how can¬
didates meet the high cost of running for
elective office. Campaign financing has
long been ascandal of US political life,
nie costs of running for even aminor of¬
fice are generally greater than most can¬
didates can personally afford. Few have
managed to finance their campaigns with
their own money or with the aid of friends
and neighbors. Invariably, they have had
to turn to other sources. Most candidates

have found it more practicable to seek
relatively few large contributions from
wealthy individuals and special interests
rather chan many small contributions from
average citizens. The successful candidate,
therefore, is inevitably indebted to the
major contributors to his campaign. Mem¬
bers of city councils, state legislatures,
and the national Congress have sometimes
been notorious as representatives of par¬
ticular special imercsis rather than of their
nominal consti tuents.

The problem has become ^ater in
recent years as spiraling campaign costs-
due to reliance on television, direct mail,
and other advertising to reach large
constituencic.s—have made candidates in¬
creasingly dependent on wealthy sup¬
porters. The Federal Elections Campai^
Act of 1972, significantly amended in
1974 and 1976, required that candidates
for federal office disclose the sources of

their financing and placed ceilings on con¬
tributions and expenditures. It also
provided for public financing of presiden¬
tial election campaigns. The 1972 act re¬
quired candidates for federal office to dis¬
close all campaign contributions ovo'
$100 and all campaign expenditures over
$1,000. The 1974 amendments to the act
required annual financial disclosure by
members of Congress and by candidates.
Further, for each election (primary, runoff,
general) they placed aceiling of $1,000 on
individual contr ibutions to candidates and

of $5,000 on contributions by POLmcAL
ACTION COMMITCES (PACi). (While the law
l im i t s PAC con t r i bu t i ons t o cand ida tes ,
the courts have ruled that it does not limit

independent PAC spending on behalf of
candidates.) They also placed ceilings on
candidates’ total and personal expendi¬
tures in primary and general elections.
Oversight of federal elect ions was
ent rusted to aFedera l E lec t ion Commis¬
sion (FEC) composed of three Democrats
and three Republicans, The 1974 act was
immediately challenged in the courts. In
1976 the US Supreme Court ruled that
campaign spending was aform of political
expression protected by the free-speech
c lause o f the F i rs t Amendment ; conse¬
quently, the act’s limits on campaign
spending were declared unconstitutional.
The Court also rejected ceilings on the
amount acandidate or acandidme’s fami¬
ly could spend on acampaign. On the
other hand, the Court upheld the con¬
stitutionality of limits on contributions to
the candidate’s campaign from other sour¬
ces. and it upheld the act’s disclosure re¬
quirements. The Court did, however,
make asignificant exception to its rejec¬
tion of limits on campaign spending: such
l imi ts were permissib le, the Court
declared, if the candidate voluntarily
accepted them as acondition of receiving
public campaign subsidies. The 1974
a m e n d m e n t s t o t h e F e d e r a l E l e c t i o n s
Campaign Act authorized public financing
of national political-party conventions and
of presidential primary- and general-elec¬
tion campaigns. At the same time. Con-
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pensions, granted self-government to the
Transvad and the Orange Free State and
attempted to end the veto power of the
House of Lords.
CAMP DAVID, the woodland camp in
the Catoctin mountains in Maryland near
Washington, D.C.. that has been used by
presidents ever since F. D. roosevelt as a
retreat, workplace and environment to
receive foreign dignitaries. It was called
Shangri-La until eisbnhowex renamed it
after his grandson, David. Composed of a
number of log-cabin-like structures snug¬
gled in the mountain scenery, it neverthe¬
l e s s h a s a l l t h e c o i r u n u n i c a t i o o s a n d

transportation facilities necessary for the
work of the president.
CAMP DAVID AGREEMENT, a
treaty worked out at camp david by Egyp;
t i an P res iden t Anwar sada t and I s rae l i
Prime Minister Menachem begin with the
assistance of President Jimmy carter and
signed in 1979. Some of the treaty's
provisions were; atimetable for apha^
withdrawal from the Egyptian Sinai by Is¬
rael to be concluded by 1982, mutual
diplomatic recognition and setting up a
framework for attempting to solve the
Palestinian question. The pe^e f^ess
began with Sadat’s historic tr ip to
Jerusalem in 1977.
CAMPHOR, awhite crystalline com¬
pound distilled from the wood and young
shoots of aspecies of laurel tree (Cin-
namonum camphora). Camphor has a
strong characteristic odor that repels in¬
sects. It is also used medicinally-intemally
as apainkiller and antispasmô c, and ex¬
ternally in liniments.
CAMPIN, Robert (1378-1444), Flemish
painter bek known for his religious paint¬
ings. His art reflects the influence of
manuscript illumination, though with a
keenw sense of plasticity in rendering the
forms. One of hrs major works is the trip¬
tych of the Annunciation (cl428) known
as the Merode Altarpiece. Eager to depict
in realistic detail the daily life of the rising
bourgeoisie, Campin became afounder of
the Netherlandish school, influencing Jan
VAN EYCK and Rogo" Van der weyden,
among others.
CAMPION, several plants of the genera
Lychnis and Silent, belonging to the fami¬
ly Caryophyllaceae, which include the
garden campion, the wild white and red
campions, and the bladder campion.
CAMUS, Albert (1913-1960), French
novelist, essayist, dramatist and philo¬
sopher. Through fiction and reflective es¬
says be communicated his vision of man

gress rejected public financing of con-
gressiomd (House and Senate) campaigns.
Since 1976 Democratic and Republican
presidentai candidates have accefKed
public financing of their campaigns. In
1976, each of the two major candidates in
die general election received $21.8 milli¬
on; in 1980, $29.4 million; in 1984, $40.4
million; in 1988, $46.1 mUlion.
Althoû  spending by the can̂ dates

and party committees was strictly limited.
PACs and oth« organizations were free to
raise and funnel money to local party ac¬
counts for "party-building" and "get-out-
the-vote" drives on behalf of favored can¬
didates.
CAMPANIA, region of central Italy
whose princir̂  city is Naples. It is largely
devoted to agriculture.
CAMPANULA, plant genus of the famUy
Campanuiaceae containing some 750
species of mostly herbaceous (nonwoody)
plants. Campanula is often call̂
bellflower, and many of the species have
showy, bell-like flowers,
CAMPBELL, Alexander (1788-1866),
US clergyman, founder of the Discing of
CHRIST (Campbellites). The Disciples were
formed after asplit between CampbeU’s
congregation and the Baptist Church in
1830. He also founded Bethany College in
Bethany, W. Va,, in 1840.
CAMPBELL, Joseph (1904-1987), US
scholar of mythology, at Sarah Lawrence
College 1934-72. His many books include
The Masks of God (4 vols., 1959-67).
CAMPBEli, Sir Malcolm (1885-
1949), British racing driver, the first racer
to avwage more than 300m[rfi (Bonneville
Salt Flats, Ut. 1935). He set three succes¬
sive water-speed records, finally attaining
141.74 mph in 1939. His son, Donald
Malcolm Campbell (1921-1967), set a
water-spê  record of 276.33mph in 1964,
but was killed trying to establish anew
record. All the vehicles of both father and
son were cailsd Bluebird.
C A M P B E L L , M r s . P a t r i c k ( 1 8 6 5 -
1940), English actress. Popular on stage
for over 40 years, she created many classic
roles, including F-ii7A Doolittle in Shaw’s
Pygmalion (1914). apart written for her.
She is also remembered for her famous
correspondence with Shaw.
CAMPBELL-BANNERMAN, Sir Hen¬
ry (1836-1908), British prime minister
1905-08 and leader of the liberal party
frean 1899. Amen^r of the House of
Clommons from 1868 until his death, he
held offices under Gladstone. He pursued
aprogressive policy: established old-age

i c e
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in an absurd universe. He felt that the only
true possibility for fteedom and dignî
lay in the awareness of this absurdity. His
major works include the essay The Myth
of Sisyphus (1942), which elucidated the
philosophical basis of his novel The
Stranger (1942). Other important works
are the novels The Plague (1947) and The
Fail (1956), the essay The Rebel (1951)
and the play Caligula (1944). He won the
Nobel Prize for Literature in 1957.

CANAAN, early name for Palestine.
probably meaning Land of the Purple,
from the purple dye made in the area. The
region was inhabited from the second mil¬
lennium by Semitic peoples, mainly
AMoariES, whose script provides the ear¬
liest known alphabet. Their culture was a
mixture of Egyptian. Mesopotamian and
many other influences. During the 13th
century BC Canaan was occupied by the
Israelites (see mws), though in the next
century its coasts were taken by the fhius-
TWES. The laner were subdued by King
David (10(X) 6961 BC), who extended Is¬
raelite rule over all Canaan.

CANADA, country in North America,
largest in the Whemisphere and second-
largest in the world after Russia. Ironically
it derives its name horn Kanata, aHuron-
Iroquois word meaning asmall village. It
is bounded on the Eby the Atlantic
Ocean, on the Nby the Arctic Ocean, on
the Wby the Pacific Ocean and Alaska,
and on the Sby its 3.987mi border with
the US. Canada comprises 10 provinces
(Newfoundland, Prince Edward Island,
Nova Scotia. New Brunswick, Quebec,
Ontario, Manitoba, Saskatchewan. Alberta
and British Columbia) and the Yukon and
N o r t h w e s t Te r r i t o r i e s . I t i s a C o m m o n ¬
wealth country in which the British Crown
is represented by agovernor-general. 'Die
federal capital is Ottawa.
Land. Canada is basically avast, stepped
plain bordered on the Wby the Rocky
Mts. on the SE by the Appdachians and
on the NE by ̂ U-shaped Canadian
shie ld format ion of o ld and worn rocks,
covering about half of Canada. In the S,
bordering the Great Lakes is the Ontario
Peninsula, and farther Eare the fertile St.
Lawrence lowlands and the rolling valleys
and uplands of Appalachian Canada.
Around the center of the Shield are the

lakes and muskegs of the Hudson Bay
lowlands. The Canadian Rockies have at
least 30 peaks above lO.OOOR, but
Canada’s highest mountain, Mt Logan
(19.850ft). is in the St. Elias Mts in the
Yukon. There are three major drainage

systems, the Great Lakes-St Lawrence,
the Saskaccbewan-Red-Nelson rivers sys¬
tem and the Mackenzie, Canada’s longest
river (2,635mi). Climate is mainly in¬
fluenced by distance from the sea and dis¬
tance north: it runs to extremes. Winters
are usually long and cold, chough tmlder
on the Wand SW coasts. Southern sum¬
mers are usually warm. Rainfall is
heaviest in the Wand snowfall heaviest in
the E. Vegetation ranges ftom the tundra
of the Nto mainly coniferous forest,
mixed woodlands and prairie grasslands.

C ^ d a i n a m e : C a n a d a
Capital: Ottawa
Area: 3,849.675sq mi
Population: 26,835.00
Growth ra te : 1 .1%
Languages; English, French
Rdig ions: Roman Cathol ic , Uni ted
Church of Canada, Anglican
Monetary unit(s): 1Canadian dollar =
100 cents

People. Canada’s population is pre¬
dominantly of British or French stock,
though it includes many of German.
Ital ian, Ukrainian, Dutch and other
origins. Indians number about 320,000
and Inuit (Eskimos) about 23,(KX). Of the
total population, 67% speak only English.
18% speak only FretKh, 13.5% are bilin¬
gual â  1.5% speak neither. Both French
and English are official languages, but the
majority of new immigrants prefer to learn
faiglish. Population is concentrated in the
Spart of the country, the most populous
provinces being Ontario, Quebec and
B r i t i s h C o l u m b i a . A b o u t 7 6 % o f
C a n a d i a n s a r e u r b a n , w i t h O n t a r i o t h e
most urbanized of the provinces and
Prince Edward Island the least. The largest
urban areas are Toronto, Montreal, Van¬
couver, Ottawa, Edmonton, Calgary. Win¬
nipeg, Quebec and Hamilton.
GovenunenL Canada has aparliamentary
system of government, with executive
power vesl^ in aprime minister and
cabinet. The federal legislature comprises
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(Treaty of Paris, 1763). French rights were
guaranteed by the qubbec act (1774).
Only one serious revolt against British
rule took place (1837-38), consisting of
separateuprising.sledby W. L. Mackenzie
in Upper (English-speaking) Canada and
Louis Papineau in Lower (French-speak¬
ing) Canada. The British North America
Act (1867) established Canada as a
dominion, the four founding provinces
being Quebec, Ontario, Nova Scotia, and
New Brunswick. The othere entered later;

Manitoba (1870). Br i t ish Columbia
(1871), Prince ̂ ward Island (1873),
Saskatchewan (1905), Alberta (1905) and
Newfoundland (1949). The Northwest
Territories, formerly administered by the
Hudson’s Bay Company, became afederal
territory in 1870, and the Yukon was
made aseparate terr i tory in 1898.
Separatist tensions, particularly in French-
speaking Quebec, developed during the
1960s and continued into the 1990s. Ef¬

forts begun in 1978 to amend the British
North America Act in order to "patriate"
the Canadian const i tut ion resulted in the

cONSimmw act, 1982. Quebec de¬
manded special concessions under the new
constitution, including recognition of
Quebec as a"distinct society," unanimity
instead of aseven-province majority for
future major amendments, and aprovin¬
cial voice in future senate and supreme
court appointments. The 16-year govern¬
ment of Liberal prime minister Elliott
TRUMAU ended in 1984 with the election
of aConservat ive, Br ian mulronby, whose
ideology was compatible with that of US
president Ronald Reagan. Hie "Meech
Lake accewd" o f 1987 tha t wou ld have
acceded to Quebec’s demands failed in
1990 to win the necessary approval of all
10 provincial governments. Aconstitu¬
tional crisis ensued, with separatist senti¬
ment running hi^ in j^ebec. The nine
English-speaking provinces then under¬
t o o k t o r e v i s e C a n a d a ’ s c o n s t i t u t i o n ,
loosening federal ties to adegree that
might be acceptable to Quebec. Quebec
boycotted the talks, and aprovincial
re fe rendum was schedu led fo r Oc t . 26 ,
1992, when Quebec would vote on
whether to separate from Canada. The re¬
sults are still being debated.
C A N A D A G O O S E
large migratory bird common to North
America, Greenland and parts of Asia. It
is recognizable by its long black head and
neck and distinctive white cheek bars and
is known for its habit of flying in group
f o r m a t i o n s .

aSenate of 104 appointed members and a
House of Commons whose 282 members

are elected for a5-year term. Each of the
10 provinces has its own premier and
elected legislature. The Yukon asd
Northwest Territories are governed by
federally appointed commissioners and
elected councils, and each sends one rep¬
resentative to the federal parliament.
Ecunomy. During the present century
Canada has emerged as amajor manufac¬
turing country and in the early 1990s was
far more urban and Industrie titan rural
and agricultural. Two-thirds of all
manufacturing plants are located in On¬
tario and Quebec. Agriculture, however,
remains important, ranking first in terms
of employment and providing about 11%
of Canada’s total exports. Canada is one
of the world’s chief wheat producers, but
also grows other grains, oilseeds, fhiit
(especially apples), vegetables and tobac¬
co. Beef and dairy cattle, hogs, sheep and
poultry are reared. Forestry and fisheries
are major industries, and Canada remains
aleading source of furs, both farmed and
trapped. Mineral resources are rich and in¬
clude petroleum and natural gas, molyb¬
denum, platinum, copper, nickel, iron ore,
zinc. Iĉ . silver, gold, asbestos, elemental
sulfur and coal. Oil and natural gas are
produced mainly in Alberta and Sas¬
katchewan, and are actively being sought
in the MacKenzie delta. Abundant energy
is provided by hydroelectric and thermd
power plants, and several nuclear power
plants are operating. Major hydroelectric
installations are located on Niagara, St.
Lawrence. Ottawa, Sl Maurice, Saguenay.
Bersimis, Manicouagan, Churchill, Peace
and Columbia Rs; and there is great poten¬
tial for further development in the Nas the
technology for long-distance transmission
is improved. Manufacturing accounts for
about 20% of all employment. In tenns of
manufacturers’ shipments the leading
products were automobiles. Other impor¬
tant products include uonferrous metals,
machinery, chemicals, plastics, electrical
equipment and textiles. Among Canada’s
chief trading partners are the US, Britain,
Japan, Germany, Netherlands, China,
Venezuela and Russia.
History. Visited by llth-cenmry Vikings.
Canada was later penetrated by explorers
such as John cabot, Jacques cartter and
S a m u e l d e c h a m p l a i n . T h e F r e n c h
founded Quebec in 1608 and made
Canada the royal colony of New France
(1663). Anglo-French rivalry culminated
in the cession of New France to Bri tain

,Branta canadensis, a
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CANADUN FOOTBALL, game resem¬
bling US POCriBALL, but differing in the
following ways; There are 12 men on a
team, not 11: the extra player is aflanker
on offense, ahalfback on defense. Each
team has three, rather than four, downs to
gain 10yds. There is no fair catch when
receiving akick. One point is scored by
the punting team if the receivers are un¬
able to move the ball out of the end zone,
which is 25yds deep, as against 10 in US
football. The fleld size is 110 by 6Syds as
against 100 by 53 /3 in the US game. All
backs may be in motion, and no time-outs
arc allowed.
CANADIAN SHIELD, or Laurent iao
Plateau, that area of North America (in¬
cluding the Ehalf of Canada and soiall
portions of the US) which has remained
m o r e o r l e s s s t a b l e s i n c e f r e c a m b r i a n
times. Its surface rocks, which arc igneous
and metamorf^ic (see igneous rock:
METAMORPHic ROCK), are amongst the
oldest in the world, younger structures
having disappeared through erosion, in
some areas by glaciers of the pleistocene

the canal system included the erie canal,
completed in 1825 to link the Hudson Rto
Lake Erie and. more significantly, to pro¬
vide an opening to the Middle West. The
Welland Canal, opened in 1828 between
Lake Erie and Lake Ontario, was the next
step in an inland waterway transportation
network completed by the opening of Che
ST. LAWRENCE SEAWAY, Of which it iS HOW a
part, in 1959.
CANARY, bird (Serinus canaria) of the
finch family, found wild in the Canary Is¬
lands and Madeira. It is greenish with a
yellow underside. Canaries have been
bred as cagebtrds in Europe since Che 15th.
century, and many domestic varieties are
yellow or orange.
CANARY ISLANDS, group of volcamc
islands in the Atlantic, about 65mi off the
NW coast of Africa. Comprising two
Spanish provinces, the main islands are
Tenerife, Palma, Gomera. Hierro, Grand
Canary, Fuerteventura and Lanzarote;
their land area is nearly 3,000sq mi. Main
industries are fishing, farming and
tourism; Las Palmas and Santa Cruz are
the principal pons. They were called "in¬
sulae canariae," or "islands of the dogs,"
by the Romans. The name passed on to
the native wild finch, or canary.
CANAVERAL, Cape, promontory on the
Ecoast of Fla., site of the John F. Ken¬
nedy Space Center, named Cape Kennedy
1 9 6 3 - 7 3 . I t b e c a m e f a m o u s w i t h t h e
launching of the first US satellite, Ex¬
plorer 1, in 1958; and first manned lunar
exploration in 1969. Hie cape was estab¬lished as anational seashore In 1975.
CANBERRA, federal ctqiital city of the
C o m m o n w e a l t h o f A u s i n t l i a , b u i l t f r o m
1913 onwards in the Australian Capital
Territory. Australia’s largest inland city, it
is locat̂  on aplain about 1,900ft alrave
sea level. There are various li^t in¬
dustries, but the economy rests mainly on
the public service and governmental
departments. Pop 284,000.
CANCER, agroup of diseases in which
some body ceUs change their nature, start
to divide uncontrollably and may revert to
an undifferentiated t^e. They form a
malignant tumor which enlarges and may
spread to adjacent tissues; in many cases
cancer cells enter the blood or lymph sys¬
tems and are carried to distant parts of the
body. There they form secondary "co¬
lonies" called metastases. Such advanced

cancer is often rapidly fatal, causing gross
emaciation. Cancer may present in ve^
many ways: as alump, some change in
body function, bleeding, anemia or weight

Epoch.
CANALS, man-made waterways used for
transportadott, drainage and ntRiGAHON.
They represent one of mankind's earliest
attempts to change the environment to suit
his convenience. As early as 521 BC a
precursor of the Suez Ouial Joined the
Nile to the Red Sea. In China, the Ling
Ch’u canal was completed during the 3rd
century BC and the Grand Canal, joining
the Paiho, Yellow and Yangtze rivers, had
sections in use by the 7th century AD. The
Romans built many canals to supply their
c i t ies wi th water and canal ized anumber
of European rivers to create an empire¬
wide transportation system. aquh)Ucts
were widely used long before Roman
times to carry water across roads and val¬
leys. but it was the development of the
lock which al lowed canals to cross other
terrain. By the 15th century this simple
device for rai^g boats from one land
level to another was already in use, and
one of its inventors, Leonardo da vino,
bui l t severa l canals wi th locks near the
city of Milan.

Although one of the great engineering
projects of the 19th century, the suez
CANAL to the Red Sea, was built entirely
without locks, the other great international
waterway, the panama canal, would not
have been possible without them. Locks
allowed acanal transpon system to be
built across England and Europe from the
16th century onwards. In North America,



2 2 0 C A N E T T I

loss—occasionally the first symptoms
being from ametastasis. Less often tumors
produce substances mimicking the action
of HORMONBS Of producing remote effects
such as NEURITIS.

Cancers are classified according to the
type of tissue in which they originate. The
commonest type, carcinoma, occurs in
glandular tissue, skin, or visceral linings.
Sarcoma occurs in connective tissue,
MUSCLE. BONE and CARTUAGE Glioma is a
sarcoma of brain neuroglia, unusual in
that it does not spread elsewhere. Lym¬
phoma, including Hodgkin'S disease, is a
tumor of the lymphatic system (see
lymph); leukemia can be regarded as a
cancer of white blood cells or their precur¬
sors. The cause of cancer remains un¬
known. but substantial evidence points to
damage to or alteration in the DNA of
C H R O M O S O M E S .

Certain agents are known to predispose
to cancer including HADiOACnvrrY. high
doses of X-RAYS and ul t ravio let radiat¬
ion and certain chemicals, known as car¬
cinogens. These include tars, oils, dyes,
ASBESTOS and tobacco smoke (see smok¬
ing). Anumberof cancers are suspected of
being caused by avirus and there appear
to be hereditary factors in some cases.
Prevention of cancer is mainly by avoid¬
ing known causes, including smoking, ex¬
cess radiation and industrial carcinogens.
People suffering from conditions known
to predispose to cancer need regular sur¬
vei l lance.

Treatments include surgical excision,
C H E M O T H E R A P Y , O F

t u r e .
CANIFF. Milton Arthur (1907-1988),
US cartoonist, originator (1934) of the
comic strips Terry and the Pirates and
(1947) Steve Canyon.
CANIS MAJOR, brilliant constellation
of the Southern Hemisphere, representing
one of the two dogs following at the heel
of ORION. Its main star is Sirius, the "dog
star," the brightest star in the sky.
CANIS MINOR, small constellation of
the equatorial region, representing the son
of the two dogs of orion (the other dog is
represented by canis major). Its brightest
star is Ptocyon.
CANNABIS. See hemp; mar i juana.
CANNAE, ancient town in SItaly, site of
Hannibal’s decisive defeat of the Romans
in 216 BC. The encircling technique he
perfected, which is regarded as amaster¬
piece of tactics, won him the battle and
10,000 prisoners.
CANNES, French resort and seaport on
the Mediterranean coast, in the Alpes
Maritime deparrinent. Its superb climate
makes it acenter for tourism wkJ festivals,
notably the annual International Film Fes¬
tival. Pop 71.100.
CANNIBALISM, or an thropophagy,
consumption by bumans of human flesh,
common throughout the world at various
times in the past and still occasionally
practiced, though now generally taboo.
Among PRIMITIVE man the motive appears
to be belief that eating an enemy or a
respected elder transfers to the eater the
strength, courage or wisdom of the dead.
CANNING, the process of preserving
f o o d s i n s e a t e d m e t a l c o n t a i n e r s , d e ¬
veloped by die French chef Nicolas Ap-
pert in 1809 and first patented in the US
by Ezra Daggett in 1815 .The fragile glass
jars originally used were replaced by tin-
coated iron cans after 1810. Today, a
production line process is used. The food
may reach the cannery afew hours after
picking; it is first cleaned, and then
prepared by removing inedible matter. Af-
ther it has been peeled, sliced or diced as
necessary, the food is blanched; hot water
and steam are used to deactivate enzymes
that might later spoil the flavor and color,
and to shrink the product to the desired
size and wei^t. TTie cans are then filled
and heated to drive out dissolved gases in
the food and to expand the contents, thus
creating apartial vacuum when they are
cooled after sealing. Finally, the cans are
sterilized, usually by steam under pres¬
sure. (See also food preservahon.)
CANNON, Joseph Gumey (1836-1926),

R A D I A T I t W T H E R A P Y ,

some combination of these. The latter rwo
methods destroy cancer cells or slow their
growth; the difficulty is to do so without
also damaging normal tissue. They have
greatly improved the outlook in lym¬
phoma and certain types of leukemia.
Treatment can be curative if carried out in

the early stages but if the cancer has
metastasized, therapy is less likely to suc¬
ceed; all that may be possible is the relief
of symptoms- Thus, if cure is sought, early
recognition is essential.

The latest treatment, developed in the
1990s, using immunologicaHy acquired
chemical agents (hence the name im¬
munotherapy). shows promising results in
certain types of skin cancer.
CANETTL Elias (1905- ). Bulgarian-
born author of prose and plays in the Ger¬
man language. Major works include the
novel Auto da Fi (1935) and the political
study Crowds and Power (1960). He
received the 1981 Nobel Prize for Liiera-
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C A N T E R B U RY TA L E S , t h e b e s t -
known work of the English poet Geoffrey
CHAUCER, written between 1387 and his
death in 1400. In 17,000 lines (mostly
heroic couplets) it describes aparty of 30
pilgrims going to the shrine of St. Thomas
hBecket, and their plan to tell four tales
each on the journey. Only 24 tales were
w r i t t e n . 4 o f t h e m u n fi n i s h e d , b u t t h e
work presents avivid cross-section of
medieval society and the tales cover most
medieval literary genres.
CANTON, largest city in SChina, capital
of Kuang-mng (Guangdong) province, on
the Pearl Rabout 75mi from Hong Kong.
It is the chief seaport and the commercial
and industrial center of the area, produc¬
ing newsprint, textiles, machinery, chemi¬
c a l s , r u b b e r a n d m a t c h e s , a n d a l s o
processing many agricultural products. It
has been atrading center since the 2nd
century AD and was the first to trade with
Europeans, in the 16th century. Pop
3,289,000.
CANTOR, Eddie (Edward Israel Is-
kowitz; 1892-1964), US entertainer, an
energetic song-and-dance vaudevillian
w h o a t t a i n e d s t a r d o m i n F l o r e n z

Ziegfeld’s Follies. TTieteafterhe appeared
on Broadway, in films, and (1931-39) in a
weekly radio show.
CANUTE I I , THE GREAT (Cnut ot
Knut; C995-1035), king of Englaid, Den¬
mark and Norway, son of King Sweyn of
Denmark. His victory at Ashingdon
(1016) won him all England Nof the
T h a m e s R . E d m u n d I I I r o n s i d e ' s d e a t h
gave him the south. He succeeded his
brother Harold in Denmark (1019), seized
the throne of Norway (KJ28) and was
recognized as Scotland’s overlord. His at¬
tempt to hold back the sea is apiocryphal.
CANVASBACK, Aytya val l isneria. a
diving duck found in coastal and inland
wate rs o f Nor th Amer i ca , abou t 600mm
(2ft) long and 1.4kg (3.11b) in weight. It
feeds on aquatic plants, shrimps and small
fi s h .
CANYONLANDS NATIONAL PARK,
in EUt.. established in 1964. It covers an
area of 337,258 acres and contains much
remarkable scenery, including red rock
canyons, stone needles, arches and rapids,
and also rock carvings.
CAPA, Robert (bom Andrei Friedmann,
1913-1954). Hungarian-born US photog¬
r a p h e r , a p i o n e e r o f j o u r n a l i s t i c
photography, notably in the Spanish Civil
War and the WWII Normandy landings.
CAPACITOR, or condenser, an electri¬
cal component used to store electric

US legislator and speaker of the US House
of Representatives 1903-11. Elected to
the House by 111. in 1872, he served for 46
years. As speaker, his arbitrary partisan
rules became known as "Cannonism.’' and
he had adictator ial control of the House

which was only finally curtailed when he
was excluded from the rules committee in
1910.
CANO, Juan Sebastian del (I476-1526),
Basque seaman who commanded the first
ship to circumnavigate the globe (1521),
after mageu-an's death.

CANON, Biblical, books accepted as part
of the Bible and usually considered to
have divine authority. The Jewish Old
Testament canon was completed by the
1st century AD, and St. athanasius com¬
piled the oldest canonical list of the New
Testament in the 4th century.
CANONIZATION, the process by which
a C h r i s t i a n c h u r c h d e c l a r e s a d e c e a s e d
person to be asaint. In the Roman
Catholic Church the process involves a
long and careful investigation of the
individual ’s l i fe and reputat ion for
sanctity, heroic virtue and orthodoxy.
There is also ascrutiny of miracles
reputedly efrecied by the candidate when
alive or after death.

CANON LAW, the body of ecclesiastical
laws (canons) governing the organization,
administration and discipline of achurch,
most fully developed in the Roman
Catholic Church. In the 12th century
Gratian, aBenedictine monk, compiled
the first systematic collection of canon
law. based on papal decrees and the

Eroclamations of synods. It was reinforcedyfurther compilations under Pope nus x
in 1904 and completed under Pope
BENEDICT XV in 1917. Another revis ion
was initialed in 19S9.
CANOPUS, star in the constellation
Carina, 2nd brightest in the sky.
CANOVA, Antonio (1757-1822), Italian
sculptor, aleading exponent of Neoclas¬
sicism. His work.s include Cupid and
Psyche (1787-92), several statues of his
patron Napoleon, and afamous statue of
Pauline Bonaparte Borghesc as the reclin¬
ing Venus V«cfrur(I808).
CANTERBURY, city and county bo¬
rough of Kent, on the Stour R55im SE of
London. It was England's ecclesiastical
capital from AD 597 and the archbishop
of Canterbury is primate of all England.
Canterbury has many notable buildings,
including the cathedral (where Thomas ^
BECKET was murdered in 1170), aNorman
castle and Kent U. Pop 127,400.
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charge (see ELECTRicm') and to provide
reactance in alternating-current circuits. In
essence, acapacitor consists of two con¬
ducting plates separated by athin layer of
insulator- When the plates are connected
t o t h e t e r m i n a l s o f a b a t t e r v, a c u r r e n t
flows until the capacitor is "charged,"
having one plate positive and the other
negative. The ability of acapacitor to hold
charge, its capacitance CD. is the ratio of
quantity of eieciricicy on its plates, Q, to
the potential difference between the plates.
V. The electric energy stored in acapacitor
is given by 72CV'. The capacitance of a
capacitor depends on the area of its plates,
their separation and the dielectric constant
of the insulator. Small fixed capacitors are
commonly made with metal-foil plates
and paraffin-paper insulation; to save
space the plates and paper are rolled up
i n t o a t i g h t c y l i n d e r. S o m e s m a l l
capacitors have amica dielectric. Variable
capacitors used in radio tuners consist of
movable intermeshing metal vanes
separated by an air gap. In electrolytic
capacitors, &e dielectric is an oxide film
formed on the plates by the action of a
solid electrolyte. They must be connected
with the correct polarity.
CAPE BRETON ISLAND, in NE Nova
Scotia, IlOmi long, up to 75mi wide
separated from the Canaan mainland by
the Strait of Canso (since 1955 joined by a
causeway). Local industries include
tourism, lumbering, fishing and the min¬
ing of coal and gypsum.
CAPE COD, peninsula in Barnstable Co.,
SE Mass., 65mi long, up to 20mi in width,
site of the fiist Pilgrim landing in 1620.
Shipping, whaling, fishing and salt
production were early industries, today the
cape is famous for its cranberries, and its
summer resorts such as Provincetown and
Hyannis.
CAPEHATTERAS, ajsomontory lying
30mi off the N.C. coast and long known
as 'the graveyard of the Atlantic" because
of its rocky shoals.
CAPE HORN, lower t i p o f Sou th
America known for its cold, stormy clima¬
te. Pan of Chile, the cape's bare headland
lies well Sof the Strait of Magellan on
Horn Island.
CAPER. Karel(1890-1938), Czech writ¬
er whose works, known for their humor
and ant i -author i tar ian stand, inc lude the
plays R.U.R.
Robots. 1920) and The Insect Play (1921)
and the novel War withihe Newts (1936).
CAPELLA, the brightest star of the
consteUation Auriga, the charioteer. It is a

yellow star, about ten times the diameter
o f t h e s u n . I n m i d - n o r t h e r n l a t i t u d e s ,

C!^apella appears oveiiiead in winter.
CAPE OF GOOD HOPE, rocky pro¬
montory near the Stip of Africa, 30mi S
of CAPE TOWN, chief navigational hazard in
rounding Africa. It was discovered by
Bartholomew diaz in 1488, who named it
Cape of Storms. Vasco da gama first
sai led around i t in 1497 into the Indian
Ocean.

CAPE PROVINCE, province of South
Africa, 278,465sq mi in area. The capital
and chief city is Cape Town. ADutch
colony from 1652, the Cape became
British in 1806. Many Dutch settlers
(boersd) migrated Nand Wto found inde¬
pendent states (see great trek). Self-
governing after 1872, Cape Colony joined
the Union of South Africa in 1910.

CAPETIANS, ruling house of France
(987-1328) which, by consolidating and
extending its power, laid the basis for the
French state. Hugh Capet, founder of the
dynasty, was elected king in 987. Tfrough
his rule and territory were limited, his suc¬
cessors gradually increased their land and
control. Under tte Capetian dynasty many
basic administration characterist ics of the
French monarchy were established includ¬
ing the parlements (courts) and the States-
General (national assembly).
CAPE TOWN (Kaapstad), legislative
capital of South Africa and capital of Cape
of Good Hope province. Founded by the
Dutch East India Company in 1652, it has
apleasant climate, excellent beaches and
attractive scenery, and the country’s
largest harbor. Among its major exports
are gold, diamonds, ^its, wines, skins,
wool, mohair and com. Pop 1,912,500-
CAPE VERDE, independent nation in
Af r ica , l ies in the At lan t ic Ocean some
400mi Wof Senegal.
Land. Cape Verde consists of 10 islands
and 3islets, forming aSOC^ mi horse¬
shoe. The islands are volcanic, only about
20% of the land is cultivable. The climate
is tropical, with arainy season, although
recently there has been severe cyclical
drought.
People and Elconomy. Over half of the
population is of Portuguese and African
extraction. Living standards and the rate
of literacy are low. Despite apaucity of
fertile land, the country is primarily
agricultural. However, most food must be
imported. The fishing industry provides
the major source of exports. Canned fish,
s a l t , b a n a n a s a n d f r o z e n fi s h a r e t h e
primary expons, most going to Portugal.

(Rossum’s Universal



C A P I T A L P U N I S H M E N T 2 2 3

which are used in production such as plant
and equipment (fixed capita[) and raw
materials, components and semifinished
goods (circulating capital)—as opposed to
goods intended for immediate consump¬
tion. To classical economists, capital was
one of three main factors of pr̂ uciion,
die others being labor and land. Modem
economists include 'management skill”
and "human capital," i.e. education and
training. The problem being to find the
most profitable combination of resources
in the manufacture of goods, the decision
to invest in capital is determined by the
cost and availability of labor and natural
resources, and the cost of capita! (e.g. in¬
terest on the money used to buy equip¬
ment). Other factors, such as the state of
die market, are also important. Modem in¬
dustrial countries are highly capitalized,
but, among the less developed countries,
the lack of capital is often acute.
C A P I TA L I S H
which the means of production—land,
machinery, labor—are privately owned (or
hired) and managed for profit, as con¬
trasted with sociAUSM, where the means of
production are publicly owned and
managed for the welfare of society as a
whole. Karl marx believed Chat capitalism
generated profits exclusively from its ex¬
ploitation of labor, with the result that the
working class was reduced to ^jeci
poverty while other social groups enjoyed
luxuries. Historically, however, capitalism
has proved more efficient and more
productive of widespread material benefits
than socialism, although it has also created
economic inequaiî  and insecurity.

Modem capitalism developed in the
later I8th and early 19th centuries in
England and the US. It is commonly as¬
sociated with the free-market or laissez-
faire philosophy of Adam smith, but in
fact capitalism existed only briefly free of
government restraints. Modem industrial
soc ie t ies in the Wes t have mixed eco¬

nomies, in which government regulates
market competition, protects the interests
of different ^ups and pursues basic so¬
cial objectives.
CAPITAL PUNISHMENT, in the US,
was meted out by local, state and federal
governments in the 18th and i9ih cen¬
turies for awide variety of crimes. Move-,
ments to reform or abolish it persisted
through the 19th and 20th centuries.
Reformers succeeded in ending public ex¬
ecutions, in uansferring executions from
local 10 state authorities, in instituting
more efficient and humane methods of ex-

Official name: Republic of Cape Verde
Capital: Praia, on the island of Sao Tiago
Area: l,557sqmi
Population: 86,500
Growth ra te : 3 .0%

Languages: Portuguese, Creole
Religion: Roman Catholic
Monetary unit(s): Iescudo
=100 centavos

economic system inHistory. The Portuguese discovered the
islands in the I5th century. Cape Verde
became asupply station for ships and a
iraiuil point during the Atlantic slave
trade. Blacks from Guinea were taken to
the islands to work on Portuguese planta¬
tions. Portugal ruled the islands until
1975, when the islands became inde¬
pendent. Cape Verde and guihea-bissau
are politically and culturally close, al¬
though they severed diplomatic relations
f r o m 1 9 8 0 t o 1 9 8 2 . I n 1 9 8 8 t h e t w o
countries signed acooperation agreement.
Cape Verde in 1990 instituted multiparty
e l e c t i o n s .

CAPILLARIES, minute blood vessels
concerned with supplying oxygen and
nutrients to and removing waste products
from the tissues. In the lungs capillaries
pick up oxygen from the alveoli and
release carbon dioxide. These processes
occur by diffusion. The capillaries are
supplied with blood by arteries and
drained by veins.
CAPILLARITY, the name g iven to
various surface-tension phenomena in
which the surface of aliquid confined in a
n a r r o w - b o r e t u b e r i s e s a b o v e o r i s
depressed below the level it would have if
i t were unconfmed. When the a t t rac t ion
between the molecules of the liquid and
those of the tube exceeds the combined ef¬
fects of gravity and the attractive forces
within the liquid, the liquid rises in the
tube until equilibrium is restored. Capil¬
larity is of immense importance in nature,
particularly in the transport of fluids in
plants and through the soil.
CAPITAL, in economics, those goods
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Washington's center. Designed by Wil¬
liam Thornton in 1792, it was begun the
next year when President Washington laid
the cornerstone. The Senate occupies the
Nwing (completed 1800), and the House
of Representatives the Swing (completed
1807).

The building was severely damaged by
the Brit ish in 1814. After i ts reconstruc¬

tion (completed 1863) no significant al¬
terations were made until 1958-62, when
the Efacade was extended 32*/2 feet.
CAPONE, A1 (1899-1947). US gangster,
bom in Naples, became heaid of alucrative
Chicago crime syndicate, and was in¬
volved in many gang murders, including
the St. Valentine’s Day Massacre. Be¬
cause of the di fficul ty in secur ing
evidence against him he was eventually
convicted only of income lax evasion.
CAPOTE, Truman (1924-1984), US
writer known especially for BreaJffjst ca
Tiffany's (1958) and the "non-fiction"
crime novel In Cold Blood (1965). His
earlier works include Other Voices, Other
Rooms (1948) and The Crass Harp
(1951).
CAPP, A1 (Alfred Gerald Caplin, 1909-
1979), US cartoonist, author of the hugely
successful comic strip Li'l Abner (1934-
1977).
CAPRA, Frank (1897-1991), US film
director and three-lime Academy Award
winner. With agift for gentle satire and
comic improvisation, he directed, among
other films, Mr. Deeds Goes To Town
(1936), You Can't Take It With You
(1938) and Mr. Smith Coes to Washington
(1939).
CAPRI, Italian island resort in the Bay of
Naples, site of the Villa lovis of Roman
Emperor Tiberius. Capri produces olive oil
and wine, but its main industry is tourism.
Aaacapri, at the island’s Wend, is ap¬
proachable from the sea by hundreds of
steps, called the "Phoenician Stairs."
CAPUCHIN, small tree-dwelling monkey
with long prehensile tail. Native to South
America, capuchins are popular as pets in
North America and Europe because of
their great intelligence. Capuchins live in
troops and feed on fruit, shoots, and small
an ima ls .
CAPUCHINS, Roman Catholic order of
friars and an independent branch of the
Franciscans. Founded (1525) by Malteodi
Basico, aFranciscan who .sought areturn
to the simplicity of St. Francis’ life, the
order is distinguished by the pointed hood,
or capuccino.
CARACAS, Venezuelan capital, near the

ecution. in limiting the death penalty to
murder in the first degree (i.e.. pre¬
med i ta ted murder o r murder commi t ted

during the perpetration of afelony), and in
substituting discretionary for mandatory
death sentences. Pennsylvania was the
first state to abolish (1794) capital punish¬
ment for all crimes except first-degree
murder. In 1972, 11 stales had abolished
the death penalty entirely: 5others
retained it for afew special crimes, such
as the murder of apolice officer or a
prison employee.

Advocates of the death penalty argued
that it was an essential weapon in the war
on crime. Opponents argued, in part, that
it had no measurable deterrent effect on
criminals but that it brutalized the society
that inflicted it. in the 1960s, the Legal
Defense and Educational Fund of the nati¬
o n a l A S S O C I AT I O N P O E T H E A D VA N C E M E N T

OF COLORED PEOPLE (NaaCT) Undertook a
systematic attack on capital punishment
on the grounds th^ it was applied in ara¬
cially and economically discriminatory
m a n n e r .

Executions had been declining since the
1930s, but the NAACP's class-action suits
based on the "due process" and "equal
protection" clauses of the 14th Amend-
meut brought them to ahalt in 1968. In
1972 the US Supreme Court ruled that
capita] punidiment was not in itself un¬
constitutional (Le. it was not "cruel and
unusual punishment") but that the aibitra-
ly, capricious, and discriminatory fashion
in which it was imposed made it so. All
state and federal capital-punishment laws
were thereby struck down. Those states
that had had capital-punishment laws
before 1972 quickly enacted new ones to
satisfy the Court’s requirement that capital
punishment be administered in aregular
and equitable manner.

The Court rejected some of those laws
but approved others, and executions were
resumed in the US in 1977. From 1977

through 1989 there were 120 executions in
the US. In 1992,2,295 persons were under
sentence of death. At that time, 37 states
had capital punishment statutes. Thirteen
sta tes and the Dis t r ic t o f Co lumbia d id
not. Of those states, 18 authorized execu¬
tion by lethal injection, 14 by electrocu¬
tion, 7by lethal gas, 2by hanging, and 1
by firing squad.
CAPITOlU The, federal government
building in Washington, D.C.. which
houses the US Congress. The Capitol, in
classical style, was built on 3v2 acres of
high ground known as Capitol Hill in
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Caribbean Sea at an altitude of 3,020ft,
founded in 1567 by Diego de Losada, and
the birthplace of Simon bcmjvAr in 1783.
Independence from Spain was achieved in
1821, as pan of the Republic of Gran
Colombia . In 1829 Caracas became the
capital of independent Venezuela. After
WWIl and the d iscovery of o i l in
Maracaibo, Caracas greatly expanded. In¬
dus t r i es i nc lude tex t i l es , cemen t , s tee l
products, paper, leatherwork and fttmiture.
Pop 3,405,500.
CARAVAGGIO, Michelangelo Merisi
da (1573-1610), Italian Baroque painter
who achieved startling and dramatic ef¬
fects with an interesting technique of
shadow and light, called chiaroscuro.
Among his finest works are the Death of
the Virgin and Supper at Emmaus.
CARAWAY, biennial or perennial plant
(Carum carvi) of which the seed is used
for medicinal purposes. Tlie hollow, fur¬
rowed, brancĥ  stem grows in the second
year from awhile, carrot-shaped root. The
leaves are bi- or tripennale and deeply in¬
cised. the upper ones on asheathlike
petiole. The small white or yellow flowers
appear in May and June. The fruit is dark
brown, oblong, flattened, and two-seeded.
C A R AWAY, H a t t i e O p h e l i a Wy a t t
(1878-1950), first woman elected to the
US Senate. Although she was appointed
by the governor of Arkansas to t^e her
husband’s place in the Senate when he
died in 1931, she won aspecial election in
1932. Caraway served 14 years in the
S e n a t e .

CARBIDE, compound of carbon and any
other chemical element, usually ametal,
boron, or si l icon. Calcium carbide is one
of the important ones, asource of
acetylene.
CARBOHYDRATE alarge and impor¬
tant class of aUphatic compounds, wide¬
spread and abundant in nature, where they
serve as an immediate energy source; cel¬
lulose is the chief structural matcriail for
plants. Most carbohydrates have chemical
formulas (CHjO)n and so were named as
hydrates of carbon—which, however, they
are not. Systematic names of car¬
bohydrates end in ose. Tliey are generally
divided into four groups, the simplest
being the monosaccharides or simple
SUGARS and the disaccharides or double
sugars. The oligosaccharides (uncommon
in nature) consist of three to six monosac¬
charide molecules linked together. Die
polysaccharides are polymers, usually ho¬
mogeneous, of monosaccharide units, into
which they are broken down again when

used for energy. The main plant
polysacchar ides are ce l lu lose and
.starch; in animals acompound resem¬
bling starch, glycogen, is formed in the
muscles and liver. Other polysaccharides
include agar, algin, chitin, dextrin, gum
acacia, insulin and pectin.

Carbohydrates play an important role in
food chains (see ecology); they are
formed in plants by photosynthesis, and
are converted by ruminant animals into
PROTEIN. They also form one of the major
classes of human food (see nutrition). In
Europe and the US they provide athirf to
ahalf of the calories in the diet, of which
starch and the various sugars supply about
half each. In less developed countries car¬
bohydrates, especially starch, are even
more important.
CARBON (C), nonmetal in Group IVA
of the PERIODIC TABLE. It IS Unique among
e l e m e n t s i n t h a t a w h o l e b r a n c h o f
chemistry (organic chemistry) is devoted
to it, because of the vast number of com¬
pounds in its forms. The simple carbon
compounds described below are usually
regarded as inorganic. Carbon occurs in
nature both uncombined (coal) and'as
carbonates, carbon dioxide in the atmos¬
phere. and PETROLEUM. It exhibits al-
LOTROPY, occurring in three contrasting
forms: diamond, graphite and "white"
carbon, atransparent ̂ otrope discovered
in 1969 by subliming graplute. So-called
amorphous
microcrystal l ine graphite; i t occurs
naturally, and is found as coke, charcoal
and carbon black (obtained from the in¬
complete burning of petroleum, and used
in pigments and printer’s ink, and to rein¬
force rubber). Amorphous carbon is wide¬
ly used for adsorption because of its large
surface area.

Anew synthetic form is carbon fiber,
which is very strong and is used to rein¬
force plastics to make electrically con¬
ducting fabrics.

Carbon has several isotopes, c'̂  (used
as astandard for atomic weî is) is much
the most common, but c” makes up
l.il% of natural carbon. c“*. C.
C^ and are all radioactive. has the

carbon actuallyI S

relatively long half-life of 5730yr, and
is continuously formed in the atmos¬
phere by cosmic ray bombardment; it is
used in radiocarbon dating. The element
(especially as diamond) is rather inen, but
all forms wil l bum in air at ahigh
temperature to give carbon monoxide in a
poor supply of oxygen, and carbon
dioxide in excess oxygen. Fluorine will at-
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used mainly in Europe for the combined
MfssissiPPfAN and Pennsylvanian periods
of the geologic time scale.
CARBON MONOXIDE (CO), colorless,
odorless gas. It is jKoduced by burning
carbon or organic compounds in a
restricted supply of oxygen, for example,
in poorly vendiaied stoves, or the incom¬
plete combustion of gasoline in auto¬
mobile engines. It is manufactured as a
component of water gas. It reacts with the
halogens and sulfur, and with many me¬
tals, to give carbonyls.

Carbon monoxide is an excellent reduc¬
ing agent at high temperatures, and is used
for smelting metal ores (see blast fur¬
nace; IRON). It is also used for the
manufac ture o f methano l and o ther o r¬
ganic compounds. It is acomponent of
manufactured gas, but not of natural gas.
Carbon monoxide is toxic because it com¬
bines with hemoglobin, the red blood pig¬
ment, to form pink carboxyhemoglobin
which is stable, and will not perform the
function of transporting oxygen to the tis¬
sues, mp 199 8C.
CARBON TETRACHLORIDE (CCU).
coloriess liquid, nonflammable but toxic,
made by chlorinating carbon disulfide.
Used as afire extinguisher, asolvent
(especially for dry-cleaning) and in the
manufacture of freon,

(mp -23'C. bp 77‘C. See also cyanides.)
CARDENA^ Lazaro (1895-1970),
Mexican soldier and politician. He joined
the Mexican revolutionary forces in 1913,
rising to the rank of general. President
1934-40, he init iated many radical
reforms including the expropriation of
land and nationalization of foreign-owned
oil companies.
CARDINAL, hierarchically hi^-ranking
o ffic i a l o f t he Roman Ca tho l i c Chu rch ,
whose principal duties include the election
of the pope, counseling the papacy and ad¬
ministrating Church government. Car¬
dinals are chosen by the pope, and have
the title of Eminence. Their insignia con¬
s i s t s o f s c a r l e t c a s s o c k , s a s h , b i i e t t a
(skullcap) and hat. and aring.

There are three orders: cardinal bishops
of the sees near Rome; cardinal priests
(cardinal archbishops) with resjxm-
sibilities outside the district of Rome; and
cardinal deacons, who have been titular
bishops since 1962. Cardinal bishops and
c a r d i n a l d e a c o n s a r e m e m b e r s o f t h e
Curia, the central administrative body of
the Church. They head the iribtoials, the
courts of the Church. Together, the car¬
dinals form the Sacred College, which

tack carbon at room temperature to give
carbon tetrafluoride, and strong oxidizing
agents wiU anack graphite. Carbon will
combine with many metals at high
temperatures, forming carbides. Carbon
shows acovalency of four, the bonds
pointing toward the vertices of a
tetrahe&on, unless multiple bonding oc¬
curs. AW 12.011.
CARBON CYCLE, in biology, avery
important cycle by which carbon, obtained
from the atmosphere as carbon dioxide, is
tdisorbed by green plants, synthesized into
organic compounds and then returned to
the atmosphere as carbon dioxide. The or¬
ganic compounds, particularly carbo¬
hydrates, are synthesized in plants from
carbon dioxide and water in the presence
of CHLOROPHYLL and light by aprocess
known as photosynthesis. Tlic carttohy-
drates are then broken down to carbon di¬
oxide and water either by the plant during
respiration or after death by putrefying
bacteria and fungi, (See also plant.)
CARBONATE, achemical compound
formed by the combination of acarbonate
group with another element, usually a
metai. The carbon dioxide, dissolved by
rain falling through the air, and liberated
by decomposing animals and plants in the
soil, forms with water carbonic acid,
which unites with various basic substan¬
ces to form carbonates.
CARBON DIOXIDE (CO2), colorless,
odorless gas. It is nontoxic, but can cause
suffocation- The air contains 0.03% carb¬
on dioxide, which is exhaled by animals
and absorbed by plants (see respiration;
photosynthesis). Carbon dioxide is
prepared in the l^ratory by reacting a
carbonate with acid; indu.stri^ly it is ob¬
tained by calcining limestone, burning
coke in excess air, or from fermentation.
At atmospheric pressure, it solidifies at
78.5’C to form "dry ice" (used for
refrigeration and cloud seeding) which
sublimes above that temperature; liquid
carbon dioxide, formed under pressure, is
used in fire extinguishers. Carbon dioxide
is also used to make carbonated drinks.
When dissolved in water an equilibrium is
set up with carbonate, bicarbonate and
hydrogen ions formed, and alow con¬
centration of carbonic acid (HjCOj).
CARBON DISULFIDE (CS2). colorless
liquid, of nauseous odor due to impurities;
highly toxic and fiammable. Used as asol¬
vent and in the manufacture of rayon and
cellophane, mp 111 C, bp 46‘C, sg 1.261
(22'C),
C A R B O N I F E R O U S , c o l l e c t i v e t e r m
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elects the pope. The cardinalaie originated
in early 6th-centuiy Rome. The term car¬
dinal is derived from Latin cardo, mean¬
ing hinge, reflecting the essential working
relationship between this institution and
the papacy.
C A R D I O P U L M O N A R Y R E S U S C I T A ¬
TION, the restoration of heanbeat and
breathing by external cardiac massage and
mouth-to-mouth breathing.
CARDOZO, Benjamin Nathan (1870-
1938), US jurist and Supreme Court jus¬
tice (1932-38) after an impressive career
a t t h e b a r a n d i n t h e N . Y. c o u r t s . H e
believed that the courts should not merely
interpret the law but help create it, par¬
ticularly in adapting it to changing social
conditions. His many significant decisions
reflect this view.
CARDS. See playing cards.
CARDUCCI , G iosue (1835 -1907 ) ,
Italian scholar and patriotic poet. His
Hymn to Satan (1863) is an anticlerical,
polit ical satire: the Barbarian Odes
(1877-89) are perhaps his best work. He
won the 1906 Nobel Prize for Literature,

CARE (Cooperative for American Relief
to Everywhere, Inc.), acharity founded in
194.“), initially for aid to Europe but now
operating worldwide. MEDICO (Medical
International Cooperation Organization), a
medical relief agency, became part of
CARE in 1962.
CARIBBEAN SEA, a
basin bordered by Central America to the
E. South America to the S. and the West
Ind ies to the Nand E. The Gul f S t ream
originates here. TTie construction of the
Panama Canal from 1881 increased trade
and traffic in the area.
CAKIB INDIANS, inhabitants of the
Caribbean before the Spanish conquest,
living in the Lesser Antilles and parts of
South America. They were farmers and
formed villages presided over by head¬
men. Persistent raiders of other tribes, they
ale their captives. The Caribs were practi¬
cally exterminated after the Spanish settle¬
ment. apart from afew on the island of
Aniba. Some descendants survive among
the area’s population today.
CARIBOU, Rangifer tarandess, the only
member of the deer family (Cervidae) in
which both sexes bear antiers. They were
at one time essential food animals for the
Canadian Indians. They live wild in
C a n a d a a n d S i b e r i a , w h i l e t h e s e m i -
domesticaied reindeer of the same family
live in Greenland and Scandinavia. They
can travel over boggy or snow-covered
ground and they live on lichen, dry grass

and twigs.
C A R I C A T U R E A N D C A R T O O N . A
caricature is asketch exaggerating or dis¬
torting characteristics of its subject for
satirical purposes; generally used of pic¬
tures, the term may also describe literary
works. Caricature became an establ ished
form by the 18th century, in the hands of
GOYA in Spain and hogarth in England,
followed by Rowlandson, cruikshank and
TENNiEL, and the savagely witty daumer in
France.

It occasionally proved apowerful means
of communication. Nasi’s political carica¬
tures helped topple the Tweed Ring and
Tammany Hall in New York after the
Civil War. Today, artists such as David
Levine and Albert Hirschfeld continue the
tradition in the US.
Cartoons are related to. and often contain,
caricature. Originally meaning apre¬
paratory sketch, the term derives from a
series of architectural "cartoons" parodied
by Punch magazine in 1843. Today it also
includes the comic strip, the political car¬
toon and cartoon animation. The cartoon
has been increasingly adopted as an art
form by pop art. Prominent US cartoonists
have included Charles Addams, A! Capp,
Charles Schulz, Walt Kelly, Garry
Trudeau aud Herblock.
CARILLON, amus i ca l i n s t r umen t ,
usually permanently set in abelltower,
and consisting of an accurately moed
series of bells on which tunes and simple
harmonies can be played from akeyboard
and pedal console much like that of an
o r g a n .
CARLETON, Sir Guy (1724-1808),
British soldier and governor-general of
Quebec. He was re.sponsible for the
QUEBEC ACT of 1774 which guaranteed the
French the right to speak French and to
pract ice thei r re l ig ion. Dur ing the
American Revolution, he led the defense
of Quebec against Benedict Arnold and
later captured Crown Point, N.Y. In 1782
he was app>ointed commander-in-chief of
the British army in North America; he was
several times governor-general of Canada.
CARLOTA (1840-1927), empress of
Mex ico , w i fe o f Archduke Max imi l ian o f
Austria. When Napoleon III stopped sup¬
porting Maximilian as emperor, she
relumed to Europe to seek other assis¬
tance, but fa i led. Not long before
Maximil ian's execution she went mad and
spent the rest of her life in seclusion in
Belgium.
CARLSBAD CAVERNS, aseries of un¬
derground caves in SE N. M. The caverns

w a r m o c e a n i c
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CARNARVON, George Edward Stan-
hone Molyneux Herbert. 5th Eari of
(1866-1923), English Egyptologist. His
e x c a v a t i o n s w i t h H o w a r d c a r t e r i n t h e

Valley of Kings area revealed tombs of
the 12th and I8th dynasties and, in Nov.
1922, the tomb of Tutankhamen.
CA^ATION, numerous double-flow¬
ered cultivated varieties of the clove-pink
Dianthus caryophyllus. They are divided
into flake, bizarre, and picotees, according
to whether the petals exhibit one or more
colors on their white ground, have the
color dispersed in strips, or have acolored
b o r d e r.
CARNEGIE, Andrew (1835-1919), US
steel magnate and philanthropist. Bom in
Dunfermline, Scotland, he emigrated with
his family and acquired his fortune entire¬
ly through his own efforts, rising from
bobbin-toy in acotton factory to railroad
manager and then steel producer at atime
of great demand. In an essay. The Gospel
ofWealih (1889), he formulated his belief
that the duty of the rich is to distribute
their surplus wealth, and in 1900 he began
to set up the vast number of charitable and
educa t iona l i ns t i t u t i ons fo r wh ich be i s

temembered, including libraries, pension
funds, educational trusts, grants to univer¬
sities in Scotland and the US, patriotic
funds, aTemple of Peace at The Hague
a n d t h e c a r n e g e f o u n d a t o n s .
CARNEGIE, Dale (1888-1955), US
author and lecturer whose book How to
Win Friends and Influence People (1936)
became the best-selling nonfiction work of
modem tiroes, second only to the Bible.
He offered courses in effective speaking
and human relations in more than 750 US
cities and ISforeign countries.
CARNEGIE FOUNDATIONS, philan¬
thropic organizat ions establ ish^ by
Andrew Carnegie to advance education re¬
search and world peace. The Carnegie In¬
stitution of Washington, D.C., supports re¬
search in physical and biological sciences.
The Carneg ie Founda t ion fo r the
Advancement of Teaching works to im¬
prove higher education, and the Carnegie
Corporation of New York endows projects
in preschool education and education for
the disadvantaged. The Carnegie Endow¬
ment for International Peace promotes
peace through studies of international taw
and diplomacy. These and other organiza¬
tions set apattern for ocher major institu¬
t ions such as the Ford and Rockefe l le r
foundat ions .
C A R N I VA L , t e r m u s e d i n m a n y
countries for any festive season widi

consist of athree-level chain of limestone
chambers studded with magnificent stalac¬
tites and stalagmites. They were dis¬
covered in 1901 and are millions of years
old. The main chamber is 4,000ft long and
in places 300ft high; there are over 40mi
of explored passages.
CARLSON, Chester Floyd (1906-1968).
US inventor of xerography, first patented
in 1940.
CARLSTADT (cl480-1541), German
Protestant reformer. He supported Martin
Luther, but Luther rcjectto his extreme
emphasis on salvation by done. He
became aprofessor of theology at Basel.
CARLYLE, Thomas (1795-1881). Scot¬
tish historian and philosopher. His famous
French Revolution (1837) is avivid but
idiosyncratic presentation of the event
rather than afactual account. Believing
that man’s progress was due to individual
"heroes," he scorned egalitarianism, al¬
ways extolling the right of the stronger.
Many of his books, such as Sartor Resar-
tus (1833-39), On Heroes (1841) andPast
and Present (1843), are still read, but as
literature rather than history.
CARMAN, (William) Bliss (1861-1929).
Canadian poet and essayist. He is now
best remembered for Low Tide on Grand
Pri (1893) and Songs from Vagabondia
(1894, 1896, 1901), volumes of love and
nature poems.
CARMELITES, Friars of Our Lady of
Mount Carmel, areligious order of the
Roman Catholic Church. It is named for
Mount Carmel, in Israel , where i t
originated about 1150. The Carmelites’
s t r i c t r u l e w a s b a s e d o n s i l e n c e a n d
solitude but it was slightly relaxed by the
English prior Saint Simon Stock (d. 1265).
The order of Carmelite Sisters was estab¬
lished in 1452. Saint teresa of avila and
Saint JOHN of the cross were members. In
1593 aseparate branch, the Discalced
(Barefoot) Carmelites, was founded. The
order's typical clothing consists of a
brown habit and scapular, with awhite
mantle and black hood.
C A R M I C H A E L , H o s ^ a n d H o w a r d
"Hoagy" (1899-1981), US composer of
popular songs, including "Stardust,"
"Rockin’ Chair." "Georgia on My Mind,"
and "Lazybones."
CARNAP, Rudolf (1891-1970), Gcr-
man-US logician and ftolosophcr of
science, aleading figure in the Vienna
Circle (see loojcal positivism), who later
turned to studying problems of linguistic
philosophy and the role of probability in
inductive reasoning.
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processions and masquerades, and par¬
ticularly for the pericd preceding Lent.
The word carnival may have been derived
from the Latin camem levare (to put meat
aside), areference to Lenten abstinence.
CARNIVORA, order of flesh-eat ing
mammals. Daggerlike canine teeth, cut¬
ting cheek teeth (camassiats) and sharp
claws are distinctive features.
C A R N I V O R O U S P L A N T S . S e e i n s e c ¬

t i v o r o u s P L A N T S .

CARNOT, Lazare Nicolas Marguerite
(1753-1823), French soldier and pol¬
itician; "Organizer of Victory" for the
Revolutionary armies. Disapproving of
Napoleon, he resigned as minister for war
in 1800 and was exiled as aregicide by
Louis XVIII in 1816.
CARNOT, Nicolas Leonard Sadi (1796-
1832), French physicist who. seeldng to
improve the efficiency of the steam en¬
gine, devised the Carnot cycle (1824) on
the basis of which Lord Kelvin and R. J.
E. Clausius formulated the second law of
THERMODYNAMICS. The CaiTiot cycle,
which postulates aheat engine working at
maximum ihermal efficiency, demon¬
strates that the efficiency of such an en¬
gine does not depend on its mode of
operation but only the temperatures at
which it accepts and discards heat energy.
CARO, Joseph ben Ephraim (1488-
1575), Jewish Talmudist and philosopher
w h o s e c o d i fi c a t i o n o f J e w i s h l a w, t h e
Shulhan 'Arukh (1565), became the stand¬
ard authority. Caro's family were Spanish
Jews who settled in Constantinople; in
later life he became aleader of the Jewish
community in Palestine.
CAROL, two kings of Romania. Carol I
(1839-1914), elected prince 1866. became
Romania's first king in 1881 when it be¬
came independent of the Ottoman Empire.
His reign brought economic development
but no solution to pressing rural and
political problems. Carol II (1893-1953)
became king in 1930. He established a
royal dictatorship to counter the growing
Fascist movement, but after losing ter¬
ritory to the AXIS POWERS in WWII, he ab¬
dicated in 1940 and went into exile.
CAROLINE AFFAIR, incident in 1837
in which the US ship Caroline was sunk
by loyal Canadians, killing aUS sailor.
Tlie Caroline was running supplies to the
Canadian rebel leader W. L. Mackenzie.
T h e a f f a i r s t r a i n e d r e l a t i o n s b e t w e e n
Britain and the US. but the affair was set¬
t led in 1842 af ter the webster-ashburton
treaty.
CAROLINE ISLANDS, archipelago in

the WPacific, with over 900 is lands, the
largest being Ponape, Habelthuap, Yap
and Truk, now part of the federated states
of Micronesia. In WWII they were the
scene of bitter fighting between US and
Japanese forces and were part of the US
Trust Territory of (he Pacific Islands until
1986, when they became asovereign state
in free association with the US.
CAROLINGIANS, Frankish dynasty
named for the Emperor Charlemagne. Its
first members ru led under puppet
Merovingian kings as mayors of the
palace, but in 731 Pepin III the Short
deposed Childeric III and ruled as king
with the blessing of Pope Stephen III.
Pepin I l l ’s son, Charlemagne, was
crowned emperor of the West in 800. His
reign was the golden age when the empire
had its frontiers on the Elbe, the Danube
and the Ebro, and included north and
central Italy. However in 843 it was parti¬
tioned among his three grandsons, the first
of many divisions.

The reigns of Charlemagne and his suc¬
cessors are sometimes called "the Carolin-
gian Renaissance" because of their artistic
achievements. The superb palatine chapel
at Aachen reflects the Carolingian me^
ing of ancient Roman and Byzantine m-
fluences; Carolingian manuscripts are
among the masterpieces of manuscript
illumination, and from the Carolingian
minuscule the present small letters are
derived. The Carolingians encouraged
close church-state relat ions and fostered
f e u d a l i d e a s w h i c h r e a c h e d t h e i r f u l l
development in the Middle Ages.
CAROTHERS, 'WaUace Hume (1896-
1937), US chemist who developed nylon,
the first synthetic fiber, and neoprene, a
synthetic rubber, while serving as director
of re.search at the Du Pont Company
(1928-37).
CARPACCIO, Vittore (c 1460-1526),
Venetian Renaissance narrative painter. A
major work is the cycle of paintings of the
Legendo fS t . (1490-95) . t yp ica l o f
his work in atmospheric use of color and
meticulous detail to create -fantasy set¬
tings. He was an accurate observer and
delighted in presenting pageantry.
CARPAL TUNNEL SYNDROME, sen¬
sation of pins-and-needics or numbness in
the thumb and first two fingers, plus pain
in the wrist, or in the forearm. The carpal
tunnel is the pan of the wrist that encloses
a l l t h e w r i s t t e n d o n s a n d t h e m e d i a n
nerve, one of the main nerves supplying
the hand. This syndrome results from the
compression of the median nerve when
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(1560-1609) is considered the greatest
painter of the family. Much influenced by
CORREGGIO, his work, particularly the vast
decorations for the Famese palace (1597-
1604) introduced astrong classical ele¬
ment into abasically Mannerist style.
CARRANZA, Venustiano (1859-1920),
Mexican political leader. He became
governor of Coahuila state in 1910; and
Mexican president in 1917, the first to be
elected under Mexico's new const i tut ion,
which he had supported. It established
basic reforms in land ownership and na¬
t iona l con t ro l o f na tu ra l resources . H is
restrictions on foreign acquisitions of
Mexican property made for uneasy foreign
relations. He fled an uprising led by
General Obrcgon, but was assassinated.
CARREL, Alexis (1875-1944). French
surgeon who won the 1912 Nobel Prize
for Medicine or Physiology for developing
atechnique for suturing (sewing together)
blood vessels, thus paving the way for
organ transplants and blood transfusion.
CARRIEI^ Willis Haviland (1876-
1950), US industrialist and mechanical en¬
gineer, pioneer designer of AifiCONDmoN-
D4C equipment. He invented an automatic
humidity-control device first used in a
New York printing plant in 1902-arguab-
ty the first commercial air-conditioning in¬
sta l la t ion .
CARRIER PIGEON, breed of show
pigeon derived from the rock pigeon, not
used for message-bearing despite its
name. (See also pigeon.)
C A R R O L L , C h a r l e s ( 1 7 3 7 - 1 8 3 2 ) ,
American Revolutionary leader. Owner of
alarge estate (Carrollton) in Maryland but
barred from colonial politics as aCadiolic,
he nevertheless took an active part in
Revolutionary affairs. He served in the
Continental Congress (1789-92) and in
the US Senate. He was the last surviving
signer of the Declaration of Independence,
CARROLL , Dan ie l ( 1730 -96 ) , US
Revolutionary politician, member of the
Continental Congress, signer of the Decla¬
ration of Independence. AFederalist Party
member. Carroll was elected to Mary¬
land’s first state senate (1777), where he
served until hi sretirement in 1801.
CARROLI,, John (1735-1815), first US
Roman Catholic bishop. Astrong patriot,
he helped establish the Catholic hierarchy
in the US. In 1790 he was consecrated
bishop of Baltimore, and was made
archbishop in 1808. He founded asemi¬
nary which became Georgetown U.
CARROLL, Lewis (pseudonym of Char¬
les Lutwidge Dodgson; 1832-1898),

the fibrous tunnel becomes swol len. The
syndrome is relatively common, and is
seen more often in women.

Amild condition usually recovers rapid¬
ly with treatment to remove the cause, but

recur i f the cause is not avo ided.
However, sometimes it can become
chronic, and then surgery to remove swol¬
len or damaged tissue may have to be
cons idered .
CARPATHIANS, European mountain
raige, about 900mi long, running ftora
Czechoslovakia through Poland, Russia
and Romania. Though an extension of the
Alps, they are much lower. The NCar¬
pathians are densely forested, with iso¬
lated valleys inhabited by Slav and
Magyar peoples. The SCarpathians (or
TVansylvanian Alps) are more accessible
and have important oil fields.
C A R P E N T E R . J o h n A l d e n ( 1 8 7 6 -
1951), US composer. Abusinessman until
1936, be composed in his spare time. His
ballets Krazy Kat (1921) and Skyscrapers
(1926) and orrfiestral suite Adventures in
aPerambulator (1915) were particularly
popular.
CARPENTERS’HALL, historic meet¬
ing place in Philadelphia, Pa., now within
lî ^Ddence National Historical Park.
Seat of the continental congress in 1774,
it served as ahospital in the REvoLimoN-
ARY WAR and in the 1790s was occupied
by the First Bank of the United States. It

been restored and run by the
Carpenters' Company since 1857.
CARPET. See rugs and carpets.
CARPETBAGGERS, name g ive to
Northern opportunists who moved into the
South after the Civil War to make their
fortunes out of postwar chaos and political
spoils grabbed from disenfranchised Sout-
h^ers. They secured many local and
state political posts, mobilizing apolitical¬
ly unsophisticated Negro vote, and earned
areputation for graft, wasteful spending
and influence-peddling.
CARPET BEETLE (Anthrenus scrophu-
lariae), destructive household insect
whose larvae feed on ca^ts, rugs, furni¬
ture, and clothing. The tiny (under 0.2in),
wormlike larvae, which do more damage
Aan the adult, are the only beetle larvae
covered with hair.
C A R R A C C I , f a m i l y o f B o l o g n e s e
painters. Lodovico Carracci (1555-1619),
apainter of tlie Mannerist school, founded
an academy of art in Bologna. Agostino
Carracci (1557-1602) is famous primarily
for his prints and Communion of St.
Jerome (c l590) . Annibale Carracci

m a y
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English mathematician best known for his
children’s books Alice In Wonderland
(1865) and Alice Through the Looking
Glass (1872). Lecnirer in mathematics at
Christ Church, Oxford, from 1854. he was
ordained adeacon in 1861 but did not take

further orders. The Alice books and poems
such as The Hunting of the Snark (1876)
are built on mathematical illogic and
paradox. He was also anoted portrait
photographer.
CARSON, Chr istopher "Ki t ” (1809-
1868). US frontiersman, Indian agent,
army officer and folk hero. He worked as
ahunter and guide in the 1840s and ex¬
plored Ore. and Cal. with Fidmont. He
served in the Mexican War, and fought for
the Union in the Southwest during the
Civil War, finally becoming abrevet
brigadier general.
CARSON, Rachel Louise (1907-1964),
US marine biologist and science writer
whose Silent Spring (1962) first alerted
the US public to the dangers of environ¬
mental pollution.
CARTEL, an association, often illegal, of
individuals or firms who agree not to com¬
pete with each other in the open, domestic
or international maikets. The price and
volume of goods can therefore be fixed
and cartel members’ profits increased.
CARTER, Elliott Cook (1908-), amajor
20th-century US composer. Marked by
unusual instrumentation and structure, his
work is often complex and experimental.
Among his best-known works are aballet.
The Minotaur (1947). the Double Concer¬
to (1961) and Concerto for Piano and Or¬
chestra (1965). Carter was awarded Pulit¬
zer prizes in 1960 and 1973 and the Ed¬
w a r d M a c D o w e l l M e d a l f o r l i f e t i m e
achievement in 1983.
CARTER,
English Egyptologist, famous for the Val¬
ley of the fongs excavations with Lord
CAKNARVON that led to the discovery of the
t o m b o f h t t a n k h a m e n i n 1 9 2 2 . C a r t e r
spent ten years in careful excavation and
exploration of the tomb.
CARTER, James Earl ("Jimmy"), Jr.
(1924- ), 39th US president 1977-81. A
Bapiisi, Carter grew up on aGeorgia farm
and graduated from the US Naval
Academy in 1946. While in the navy he
studied nuclear physics and worked under
A d m i r a l R i c k o v e r o n t h e a t o m i c s u b ¬
marine program. He then ran his family’s
farm and entered politics. Elected as a
Democrat to the state senate (1962), he
built up areputation as aliberal on race
relations. As governor of Georgia 1971-

75 he simplified the complex system of
government of the state and instigated
electoral and social reforms. He won the
Democratic presidential nomination in
1976 and defeated Republican incumbeiM
Gerald Ford. The US Senate refused to
ratify Carter's arms-limitaiion agreement
with the USSR but it did approve treaties
yielding US control over the Panama
Canal. Carter gave full recognition to
C o m m u n i s t C h i n a a n d w a s e f f e c t i v e i n
securing apeace treaty between Egypt and
Israel. His last year as president was
plagued by Iran’s seizure of more than 50
US hostages, who were released on
Caner’s last day in office. At home he
struggled with record interest and inflation
rates and the threat of an energy shortage.
He was defeated for reelection in 1980 by
Republican Ronald Reagan.
CARTERET, Sir George (cl610-1680),
English politician, admiral and lieutenant-
governor of Jersey from 1643. Astaunch
Royalist, he was rewarded after the
restoration with proprietorships in New
Jersey and Carolina.
C A R T E S I A N P H I L O S O P H Y. S e e D e s ¬
c a r t e s . r e n E .

CARTHAGE, ancient NAfrican city
which once s tood on the Medi ter ranean
coa.st near the site of modem Tunis. Estab¬
lished around 800 BC by Phoenician
traders as an anchorage, by the 5th century
BC it had become the capital of asizeable
empire, comprising African colonies. Cor¬
sica, Sardinia and much of Sicily and
Spain. Greek opposition checked Car-
ihagiiuon expansion from 480 BC until the
3rd century BC, when the famous rivalry
with Rome began. (See punic wars.)

Although the fortunes of Carthage
reached the i r zen i th a t t l i i s t ime under
Hamilcar Barca and his son, Hannibal, in
201 BC the city forfeited all but its
African possessions, and in 146 BC a
Roman army razed it to the ground. Ar¬
chaeologists have found very few traces of
Phoenician Caithage. Julius Caesar
removed the 1st century BC colony to a
different site. Roman Carthage had a
checkered history, pas.siiig. after the
decline of Rome, through Vandal and
Byzantine hands before its final destme-
tion in AD 698 by the forces of Islam.
CARTHUSIANS, contemplat ive and
aus te re Roman Catho l i c monas t i c o rder
founded in France in 1084 by St. Bruno.
Each monk spends most of his life in
solitude in his private cell and garden. Lay
brothers prepare the Chartreuse liqueur
which ha.s m^e the order famous.

H o w a r d (1873-1939),
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CARTIER, Sir George fetlenne (1814-
1873), Canadian statesman and leading
French-Canadian advocate of confedera¬
tion. Elected to the Canadian parliament in
1848, he was from 1857 to 1862 Joint
prime minister with Sir John maCdonaU),
under whom he later served as minister of
defense in the Erst dominion government.
CARTIER, Jacques (1491-1557),
French explorer who, in search of a
NORTHWEST PASSA(^ made two inqtonant
voyages to Canada. In 1534 he explored
fte Gulf of St. Lawrence and claimed the
Oaspe Peninsula for France. In 1535 he
explored the Sl Lawrence Ras far as
Mont Royal, which he nmned. His
pessimistic reports on North America
deterred many potential colonists.
CARTIER-BRESSON, Henri (1908- ).
iolemationally famous French documen¬
tary photographer who rose to feme with
his coverage of the Spanish Civil War. He
published many books and also made
films, some with Jeai Ratom.
CARTILAGE, tough, flexible connective
tissue found in all vertetwates, consisting
of cartilage cells in amatrix of collagen
fibers and afirm protein gel. The skeleton
of the vertebrate embryo is formed wholly
of cartilage, but in most species much of
diis is replaced by bone during growth.
There are three main types of cartilage:
hyaline, translucent and glossy found in
the Joints, nose, trachea and bronchi; elas¬
tic, found in the external ear, Eustachian
tulw and larynx; and fibrocanilage, which
attaches tendons to bone and forms the
disks between the vertebrae.
CARTLAND, Barbara (1901- ), British
writer of mote than 300 titillat̂  but vir-
nious "romance" novels, apiotteer in a
publishing genre that found huge audien¬
ces among women in the 1960s and
1970s.
C A R T O O N . S e e a n i m a i i o n : c a r i c a t u r e
A N D C A R T O O N .

CARTWRIGHT, Edmund (1743-1823),
British inventor of amechanical loom
(cl787) that was the ancestor of the
modem power loom. He also invented a
woolcombing machine (cI790). (See also
WBAVINa)
CARTWRIGHT, Peter (1785-1872) ,
US Methodist preacher, frontier circuit
rider—the "Kenmcky Boy" and 111.
politician. The life of circuit riders is
vividly described in his Autobiography
(1856).
CARUSO, Enrico (1873-1921), Italian
operatic tenor famous both for his voice
and his artistry. He was the first leading

singer to recognize the pwssibilities of the
phonograph, and his recordings brought
him wor ldwide feme.
CARVER, George Washingtra (cl860-
1943), US chemurgist, botanist and
educator, bom of slave parents in Mo. As
director of agricultural research at tus-
KEGEE iNSirruTB. Ala., from 1896, he
fostered soil improvement by crop rota¬
tion, urging an end to the dependence of
Southern agriculture on cotton alone. With
this in mind he developed hundreds of in¬
dustrial uses for peanuts and sweet
potatoes.
CARVER, John (cl576-1621), leader of
the Pilgrim Failters and first governor of
Plymouth Colony (1620-21). He was
largely responsible (1617-20) forgetting a
charter and financid aid, and for charter¬
ing the Mayflower. He died during the
colonists’ disastrous fust wintw.
CARVER, Jonathan (1710-1780), US
explorer and writer. He accompanied an
early expedition into the Great L̂ es area,
commissioned by Major Robert Rogers
w h i c h h e a f t e r w a r d s d e s c r i b e d i n h i s

popular Travels Through the Interior
Parts of North America in the Years 1766,
I 7 6 7 a n d l 7 6 8 { V m ) .
CARY, (Arthur) Joyce (Lunel) (1888-
1957), British novelist whose primary
theme is the individual’s struggle against
society. His best-known works are The
Horse's Mouth (1944) and Prisoner of
Grace (1952), both parts of trilogies, and
Mister Johnson (1939), anovel set in
A f r i c a .
C A S A B L A N C A
WWII meeting of Winston Churchill and
F. D. Roosevelt (Jan. 1943) in Casablanca,
Motocco. It determined AlUed strategy in
Europe, and established that only uncondi¬
tional surrender by Germany and Japan
would be acceptable.
CASADESUS, Robert (1899-1972), dis¬
tinguished French pianist and compxjser,
noted for his interpretations of Mozart and
Debussy, and also for the two- and three-
piano concertos he composed and per¬
formed with his wife and eldest son.
CASALS, Pablo (1876-1973). virtuoso
Spanish cellist and conductor. In 1919 he
founded an orchestra in Barcelona to bring
music to the waking classes, but left
Spain after the Civil War and never
returned. He settled in Prades, SW France,
and then (1956) in Puerto Rico, organizing
annual music festivals in both places. A
great interpreter of Bach, he was amodel
to awhole generation of cellists.
CASANOVA (DE SEINGALT), Gio-

C O N F E R E N C E
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vannai Giacomo (1725-1798), Venetian
author and adventurer whose name be¬
came asynonym fo r seducer. H is
memoirs, both sensual and sensitive, show
him as afreethinking libertine; they also
give an excellent picture of his times.
CASCADE RANGE, mountain range ex¬
tending from NCal. to British Columbia
in Canada. Its highest peak is Mt Rainier -
(14,410ft). There are 14 dormant vol¬
canoes and the recently active (1980)
Mouttr SAiKT HELENS. The range is named
for the ferocious rapids in the Columbia R
where it crosses the mountains.
CASH, Johnny (1932- ), US country
music singer and composer, often of songs
about prisoners, outlaws, and other luck-
lesspeople.
CASHMEÎ  very fine natural fiber, the
soft undeihair of the Kashmir goat, bred in
India, Iran. China and Mongolia. Cash-
mere is finer than the best wools, although
the name may be applied to some soft
wool fabrics.
CASLON, William (1692-1766), English
type founder, inventor of Caslon type, for
many years the basic typeface. Although
superseded by the "new style" faces of
John BASKERviLLEand others, versions of it
are much in use today.
CASPIAN SEA, the world’s largest in¬
land sea (143,0CK)sq mi), in WAsia, bor¬
dered by Russia, Azerbaijan, Iran, Turk¬
menistan and Kazakhstan. Tideless, it is
92ft below sea level. Although f^ by
several rivers, including the Volga, the
level fluctuates because evaporation losses
often exceed inflow. Astrakhan and Baku
are the main ports. The northern part of
the sea is amajor sturgeon-fisUng area.
CASS, Lewis (1782-1866), US soldier
and political leader. Bom in Exeter, N.H.,
he rose to the rank of brigadier general in
the WAK OF ISI2, was governor of Michigan
Tenitory (1813-31), and then became
secretary of war under Andrew Jackson.
Minister to France 1836-42, he was elected
asenato r fo r M ich , in 1814 and ran as
E)emocraiic presidential candidate in
1848. He lost to Zachary Taylor, due lar¬
gely to the defection of the Barnburners
(radical N.Y. state Democrats) to the free
S O I L PA RT Y. L a t e r h e r e t u r n e d t o t h e
Senate 1849-57 and served as secretary of

s t a t e .

CASSANDRA, in Greek legend, aTrojan
princess given the power of prophecy by
Apollo but with the condition that no one
would believe her.

CASSATT, Mary (1845-1926), Ameri¬
can Impressionist painter, strongly in¬

fluenced by her friend dbg as. She stu¬
died. exhibited and lived mainly in Paris.
Most of her paintings are of domestic
scenes, especially mother-and-child
studies.

CASSAVA, OT manioc, avery important
source of food, both in its native Central
and South America and WAft ica and SE
Asia. The potato-like tubers grow to 3ft
long and, as they contain the poisonous
hydrocyanic acid, they have to be careful¬
ly processed. Peeling removes most of the
acid, then the oitxrs are soaked and
squeezed to expel the rest. Lumps of
cooked tuber form t^ioca, which can be
ground to make aflour.
CASSIN, Ren6 (1887-1976), French
authority on international law, aprincipal
author (1948) of the universal declara¬
tion OF HUMAN rights and president
(1965-68) of the European Court of
HUMAN RIGHTS. He rece ived the 1968
Nobel Peace Prize.
CASSIOPEIA, prominent constellation
of the nonhera hemisphere, representing
the mother of Andromeda. It has adistinc¬
tive W-shape, and contains one of the
most powerful radio sources in the sky.
CASSIRER, Ernst (1874-1945), Ger¬
man-bom i^losopher. Based on the ideas
of KAFTT, Ids work examines the ways in
which man's s7mbob and concepts stnic-
ture his world. He fled Nazi Germany in
1933, and taught at Oxford, in Sw^en
and from 1941 in the US.
CASSIUS LONGINUS, Gaius (d. 42
BC), Roman general and politician, one of
the conspirators against Julius Caesar in
44 BC. After the assassination, he fled to
Syria and with his army joined BRirrus to
fight OCTAViAN and Mark AJrroNY at
Philippi in 42 BC. Despairing of victory,
he killed himself during the battle.
CASSOWARY, large, flightless bird
(genus Casuarius), found in New Guinea
and NAustralia, usually in forests. Cas¬
sowaries have bare head with homy
casque or helmet, on top, and brightly
colored skin on the neck. They stand up to
Sft tall.

CASTAGNO, Andrea del (cl423-1457).
outstanding Florentine painter of church
frescoes, portraits and murals. Best known
for his Last Supper (1445-50) and
Crucifixion (1449-9650), he stressed
perspective and astark, diramatic illumi¬
nation. He is notable for the vigor and
strength of his figure rendering.
CASTANEDA, Carlos (1931- ). Bra-
zilian-bom US anthropologist whose ac¬
counts of the wisdom and culture of Che
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it is made may be either permanent or ex¬
pendable. Permanent-mold techniques in¬
clude die casting, where the molten
material is forced under pressure into a
die; centrifugal casting, used primarily for
pipes, the molten material being poured
into arapidly rotating mold (see c-
EtmuFUCE) and continuous casting, for
b a r s a n d s l a b s w h e r e t h e m a t e r i a l i s
poured into water-cooled, open-ended
molds. Most important part of the expend-

l̂e-mold process is sand casting (found¬
ing); here fine sand is packed tightly
around each half of apermanent pattern,
which is removed and the two halves of
the mold placed together. TTie material is
poured in through achannel (sprue); after
setting, the sand is dispersed. In some
processes, the mold is baked before use to
remove excess water. (See also metallur¬
gy.)
CASTLE, Vernon (1887-1918) and
Irene (1893-1969), couple who re¬
volutionized ballroom dancing. They in¬
troduced the one-step and the Castle walk
and popularized the hesitation waltz and
tango during ameteoric career that began
in 1912 and ended with Vernon’s death in
an air crash, 1918.
CASTLE, fortified dwelling, built to
dominate and guard aregion. The term
derives from the Roman castellum, mean¬

ing fort or frontier stronghold. In Western
Europe, most of the extant castles were
b u i l t b e t w e e n 1 0 0 0 - 1 5 0 0 , o f t e n o n a n
artificial mound, with apalisaded court¬
yard. Later, the stockade was replaced by
masonry keeps, defensive outer walls, and
frequently amoat and drawbridge. With
the decline of feudalism the castle evolved
into the Renaissance Chateau, with its em¬
phasis on splendor rather than on fortifica¬
t i o n .

CASTLEREAGH, Robert Stewart, Vis¬
count (1769-1822), British statesman,
c r e a t o r o f t h e G r a n d A l l i a n c e w h i c h
defeated Napoleon. As secretary for
Ireland, he suppressed the 1788 rebellion
and forced the Act of Union through the
Irish Parliament (1800). He was war mini¬
ster 1805-06 and 1807-09 and then, as

foreign secretary 1812-22, played amajor
role in the oiganization of Et̂ pe at the
Congress of Vienna (1814). Much
maligned in his time, he committed
suic ide.
CASTOR AND POLLUX, in Greek
mythology, twin sons of Leda (by Zeus),
brothers of Helen and Clytemnestra.
Protectors of mariners, they were trans¬
f o r m e d a t d e a t h i n t o t h e c o n s t e l l a t i o n

Yaqui Indians, including The Teachings of
Don Juan (1968) and Journey to Ixtlan
(1972), established him as acult figure.
C A S T E L N U O V O - T E D E S C Q M a r i o
(1895-1968), Jewish-Italian composer
forced to leave Italy in 1939, he emigrated
to the US. Besides his operas All’s Well
That Ends Well (1957) and The Merchant
of Venice (1956), he wrote many
Shakespeare settings, and also concertos
and film music.
CASTE SYSTEM, the division of society
into closed groups, primarily by birth, but
usually also involving religion and oc¬
cupation. The most caste-bound society
today is probably that of Hindu India;
caste divisions are mentioned in the Rig
Veda, dating fi’om 3000 BC. and have not
been discouraged until recently.

The hierarchy consists of four Vamas
(graded classes) with various sub¬
divisions: Brahman (priestly), Kshatriyas
(wanior), Vaisyas (merchants and
farmers) and Sudras (menials and
laborers). There was also aclassless ele¬
ment, the outvamas or untouchables, who
performed the lowest tasks. The system
solidified social structures by fixing from
birth social contacts, thou t̂, ritual, oc¬
cupation and marriage. Western influences
weakened the Indian system in the I9th
century; reform was hastened by gandhi
in the 1930s. In India today caste has been
drastically modified but not destroyed,
despite corrective legislation in the 1950s.
CASTIGLIONE, Baldassarc (1478-
1529), Italian courtier, diplomat and
author famed for his IJhro del cortegiano
(1528), aportrait of the ideal courtier and
his relationship with the prince he serves.
The book greatly influenced Renaissance
mores and inspired such writers as
SPENSER. SIDNEY and CERVANTES.
CASTILE, traditional name for the major
central region of Spain, formerly the king¬
dom of Castile. First united in the lOlh
century, by the 12th century the kingdom
was the dominant power in Spain.

Aroyal union between Castile and
Aragon (1479) created the core of modem
Spain. Madrid, the capital, is in Castile,
and the official language is Castilian. A
wide plain bounded by mountains, its
54,463sq mi area is largely arid, but some
areas support sheep. Wheat is also grown
in some pans.
CASTING, the production of objects of a
desired form by pouring the raw material
(e g.. ALLOYS. RBERCLASS, PLASTICS. STEELD)
in liquid form into asuitably shaped mold.
Both the mold ami the pattern from which
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Gemin i .

CASTRATO, amale singer who was
castrated to retain his high-pitched
prepubescent vocal range. Such male
soprano.s flourished in Europe in the 17th
and 18th centuries. Many major operatic
roles were written for them.
CASTRO, Fidd (1926- ) , C u b a n
premier and revolutionary leader. After his
law studies he led an alwrtive revolution
in 1953 against the Cuban dictator Fulgen-
cio Batista, and was imprisoned and ex¬
iled. On Dec. 2, 1956, he landed again in
Cuba, with 81 men. and. after aguerrilla
struggle against overwhelming odds, over¬
threw the regime and established himself
as premier (1959-76) and head of state
(from 1976). He brought about many far-
reaching social and economic changes, be¬
coming increasingly dependent on the
USSR for financial support. His efforts to
become aleader of developing "third
world" nations were undercut by his
reliance on the USSR. The USSR (now
Russia) stopped financial support in 1991.
CATACOMBS, the name given to under¬
ground cemeteries, particularly those of
the early Christians. The best known and
most extensive are at Rome. The oldest of
the catacombs, those of Saint Sebast ian
and Saint Priscilla, date from the 1st cen¬
tury AD. TTiey also served as arefuge
from the religious persecutions of the
Roman emperors. Construction was freely
permitted provided they were situated out¬
side the city walls. The catacombs extend
through rocky soil at depths between 20fr
and 65ft, sometimes at several levels, the
oldest catacombs usually being upper¬
most. They form alabyrinthine netwoii; of
narrow passages, the sides of which are
lined with tiers of recesses (loculi) and
frequently decorated with pictorial and
written symbols. After abody had been
placed in its recess, the opening was
sealed with an inscribed slab of marble or
t e r r a c o t t a .

CATALONIA, autonomous region in NE
Spain, comprising the provinces of Lerida,
Gerona, Barcelona and Tarragona. Dense¬
ly populated, it was occupied by the
Romans and Goths, who called it Cotha-
lonia. I t maintained i ts own customs and
language even after its union with Aragon
in 1137. It is now the chief industrial area
of Spain, and is dependent on the interior
for grain and protected markets. In 1980
the Spanish government handed over cer¬
tain limited Actions to aCatalan regional
government with its own parliament and
premier.

CATALYSIS, the changing of the rate of
achemical reaction of asmall amount of a

substance which is unchanged at the end
of the reaction. Such asubstance is called

acatalyst, though this term is usually
reserved for those which speed up reac¬
t ions ; add i t i ves wh ich s low down reac¬
tions are called inhibitCTS. Catalysts are
specific for particular reactions. In a
reversible reaction, the forward and back
reactions are catalyzed equally, and (he
equilibrium position is not altered. Cataly¬
sis is either homogeneous (the catalyst and
reactants being in the same phase, usually
gas or liquid), in which case the catalyst
usually forms areactive intermediate
w h i c h

heterogeneous, in which adsorption of the
reactants occurs on the catalytic surface.
Heterogeneous catalysis is often blocked
by impurities called poisons.
CATAMARAN, a tw in-hu l led sa i l ing
vessel, based on the aboriginal craft of S
America and the Indies, made of logs
lashed together with an outrigger. A
similar vessel with three hulls is known as
a t r imaran .

CATAPLEXY, condition of abrupt and
temporary loss of voluntary muscle con¬
trol brought on by some extreme emotion¬
al stimulus, especially fear, anger, or
mirth. An attack may last from afew
seconds to several minutes, and symptoms
may range in sever i ty f rom ami ld
weakenine to paralysis of most
muscles of the body.
CATAPULT, ancient military weapon
used for hurling missiles. Some catapults
were large crossbows, with alethal range
of over 400yd while others (ballistas)
used giant levers to hurl bouldm. In the
Middle Ages, catapults were an important
part of siege artillery, but were made ob¬
solete by the cannon. Amodem steam-
powered version of the catapult launches
jets from aircraft carriers.
CATARACT, disease of the eye lens,
regardless of cause. The normally clear
lens becomes opaque and light transmis¬
sion and perception are reduced. Congeni¬
tal cataracts occur especially in children
bom to mo the rs who have had ge rman
MEASLES in early pregnancy, and in anum¬
ber of inherited disorders. Certain distur¬
bances of metabolism or hormone produc¬
tion can cause cataracts, especially dia¬
betes. Eye trauma and inflammation are
other causes in adults. Some degree of
cataract fomiation is common in old age.
Once acataract is formed, vision cannot
be improved until the lens is removed

then breaks down; o r

o f t h e
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surgically. After this, glasses are required
to correct loss of focusing powCT. It is
among the commonest causes of blindness
in developed countries.
CATBIRDS, garden songbirds related to
the MOCKiNO BIRD, named for the mewing
notes in their song. They live in the US
and in SCanada, migrating in winter to
Middle Atnerica or to the West Indies.
CATERPILLAR, the larva of amoth or a
butterfly, with 13 segments, 3pairs of true
legs and up to 5pairs of soft false legs.
(See also tNSEcrs,LEPUX>preRA.)
CATGUT, astremg, thin cord used to
string musical instruments and rackets,
and to sew up wounds in surgery, made
from Che intestines of herbivorous
animals. In surgery, it has the advantage
of being eventudly absorbed by the body.
CATHEDRAL, the principal church of a
diocese, in which the bisbop has his
cathedra, his official seat or throne. A
cathedral need not be particularly large or
imposing, though its importance
major center led to the magnificent stnic-
tures of the Gothic and Renaissance
periods. By its prominent position and
size, acathedral often dominated acity
and served as the focus of its life. In
Europe, most of the older cathedral cities
were already important centers in Roman
and early Christian times.
GATHER, Willa Sibert (1873-1947).
US novelist noted for her psychologically
astute portrayals of the people of Nebras¬
ka and the southwest- Her works include
0Pioneers! (1913), My Antonia (1918)
and Death Comes for the Archbishop
(1927). She was also abrilliant writer of
shOTt stories, the most famous being
Paul’s Case.
CATHERINE, name of two Russian
empresses. Catherine I0684-1727), of
Lithuanian peasant origin, became the
mistress and later the wife of Peter 1. On
his death in 1725 she succeeded him to the
throne. Catherine U. the Great (1729-
1796), daughter of aminor German
prince, became the wife of the heir to the
Russian throne, the fiiture Peter III, in
1745. After his deposition and murder in
1762, she became empress and proposed
sweeping reforms, but her apparent
liberalism was quenched by El. Pu¬
gachev’s peasant uprising (1773-74) and
the French Revolution. She greatly ex¬
tended Russian territory, annexing the
Crimea (1783) and partitioning Poland
(1772-95). She was also agreat patron of
the arts.
CATHERINE DE MEDICIS .

M E D I O .

C A T H E R I N E O F A R A G O N

1536), first wife of Henry VIII of
England, The daughter of Ferdinand and
Isabella of Spain she first married Prince
Arthur (1501) and then, after his death, his
brother, Henry VIII (1509). Henry's an¬
nulment of the marriage in 1533 without
papal consent led to the English Reforma¬
tion. She was the mother of Mary 1of
England.
CATHERINE OF BRAGANZA (1638-
1705), Portuguese wife of King Chiles II
of England. The marriage (1662) was in¬
tended to promote the Anglo-Portuguese
alliance; but she produced no heir. After
Charles’ death, she returned to Portugal in
1692, serving as regent (1704-05).
CATHERINE OF SIENA, Saint (1347-
1380), I tal ian rel igious and mystic
renowned for her visions, charity and
diplomatic skills. Her influence over Pope
Gregory XI (1331-1378) led him to leave
Avignon in 1377 and return the papacy to
Rome, thus ending the babyuwian cap-
!nvrrY. Although formally unlettered, she
was declared aDoctor of the Church by
Pau l V I in 1970 fo r her amaz ing
knowledge. Her feast day is April 30.
CATHETER, hollow tube passed into
body organs for investigation or treatment.
Urinary catheters are used for relief of
b ladde r ou t flow obs t ruc t i on and some¬
times for loss of nervous control of blad¬

der; they also allow measurement of blad¬
der function and special X-ray techniques.
Cardiac catheters are passed through
arteries or veins into chambers of the heart
to study its functioning and anatomy.
CATHODE RAY TUBE, the principal
component of oscilloscopes and television
sets. It consists of an evacuated glass tube
containing at one end aheated cathode
and an anode, and widened at the other
end to form aflat screen, the inside of
w h i c h i s c o a t e d w i t h a fl u o r e s c e n t
m a t e r i a l . E l e c t r o n s e m i t t e d f r o m t h e
cathode are accelerated toward the anode,
and pass through ahole in its center to
form afine beam which causes abright
spot where it strikes the screen. Because
of the electric charge carried by the
electrons, the beam can be deflectwl by
transverse electric or magnetic fields
produced by electrodes or coils between
t h e a n o d e a n d s c r e e n ; o n e s e t a l l o w s
horizontal deflection, another set vertical.

The number of electrons reaching the
screen can be controlled by the voltage ap¬
plied to athird electrode, placed near the
cathode, which varies the electric field of

(1485-

a s a

See
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the cathode. It is thus possible to move the
spot about the screen and vary its iKighC-
ness by the application of af^ropriately
timed electrical signals, and sustained im¬
ages may be produced by causing the spot
to traverse the same pattern many times a
second. In the oscilloscope, the form of a
given electrical signal, or any physical ef¬
fect capable of conversion into one is in¬
vestigated by aUowing it to control the
v e r t i c a l d e fl e c t i o n w U l e t h e h o r i z o n t a l
deflection is scanned steadily from left to
right, while in television sets pictures can
be built up by varying the spot brightness
while the spot scans out the entire screen
in aseries of close horizontal lines.
CATHOL IC EMANCIPAT ION ACT,
British law enacted on April 13, 1829.
removing most of the civil disabilities im¬
posed on British Roman Catholics. Acon¬
troversial measure, it was introduced by
Sir Robert peel, after considerable pres¬
sure from Irish campaigners headed by
Daniel O’ Connell.
C A T H O L I C R E F O R M A T I O N .

C O U N T E R - R E F O R M A T I O N .

CATILINE (cl08-62 BC), Roman aris¬
tocrat, who tried to seize power in 63 BC.
He was trapped and killed in battle at Pis-
to ia . C ice ro a t tacked h im in ase r ies o f
four celebrated orations.

CATLIN, Geo^e (1796-1872), US artist
noted for his paintings of American Indian
life. His boolU include Notes on she Man¬
ners. Customs and Conditions of the
North American Indians (1841).
CATO, name of two Roman statesmen.
Marxus Porcius Cato (234-149 BC),
called the Elder, was an orator and prose
writer. He became consul Ln 195 BC and
censor in 184 BC. His only surviving
work is atreatise on agriculture. Marcus
Porcius Cato (95-46 BC), caJled the
Younger (great-grandson of Cato the
Elder), was amode! Stoic and defender of
Roman republicanism. He supported pom-
PEY against Gaius Julius cabsar in the
Civil War, but after the final defeat of the
republican army at Thapsus (46 BC), he
killed himself at Utica.

CATS, members of the family Felidae, all
of which are hunting carnivores. They
vary in size from the small domestic cat to
the targe lion and tiger.
CATS, Domestic, popular household
pets, thou^c to be descended from the
African kaffir (or bush) cat, mixed with
strains from the European wildcat. They
were fully domesticated by the time of the
ancient Egyptians, who venerated them.
M u m m i e s o f c a t s h a v e b e e n f o u n d i n

Egyptian tombs.
The most common type of cat is the

tabby (both striped and blotched). Though
seemingly derogatory, the term alley or
gutter cat (meaning mixed breed) applies
t o a b o u t 9 0 % o f c a t s i n t h e w o r l d .
Pedigree cats are divided primarily into
two groups; short-haired ( including
Siamese, Burmese, Russian blue, Manx
and Abyssinian) and long-haired (includ¬
ing Persian and Angora).
CAT SCAN (computerized axial tomog¬
raphy scan), painless, quick diagnostic
procedure in which hundr̂  of X-ray pic¬
t u r e s a r e t a k e n a s a c a m e r a r e v o l v e s

around abody part. Acomputer integrates
the pictures to reveal structures withm the
body. The CAT scan has created anew era
in the history of diagnostic medicine.
CATSKILL MOUNTAINS, g roup o f
low moun ta ins Wof the Hudson R in SB

N.Y.. part ot the Appalachian system.
Geologically unique, with flat-topped
plateaus divided by narrow valleys, they
are apopular recreation area. The highest
point is Slide Mountain (4,180ft).
CATT, Carrie Lane Chapman (1859-
1947), US feminist, suffragette and
founder of the league of women voters.
She was also an active advocate of inter¬
national disarmament. (See also women's
UBERATtON MOVEMEOT.)
CATTLE, large ruminant mammals of
the family Bovidae, most of which have
been domesticated, including bison, buf¬
falo, yak, zebu or Brahman cattle and
European cattle. The last two are fully
domest icated. Western catde are der ived

from the now extinct aurochs. By 25(X)
BC the Egyptians had several breeds of
cattle, which may have been used as drafr
animals, still an important function in
many places, and for leather. Their dung
served as fuel and manure. Today, beef
cattle (like Aberdeen, Angus or Hereford)
are square, heavily built animals common¬
ly kept on poor grazing land, whereas
dairy breeds (like Holstein or Guernsey)
are kept on good grazing. Recent breeds
are mixed beef and dairy animals. Adairy
cow can give as much as 14 tons of milk
in one year.
CATTLE TICK, brown parasitic insect
(Boophilus annulatus) that lives on cattle.
I t c a r r i e s a n i n f e c t i o u s c a t t l e d i s e a s e
known as Texas fever. Control measures
have all but eliminated cattle ticks in the
US, but they are still common in Mexico.
CATTON, Bruce (1899-1978), US jour¬
nalist and Civil War historian. He is best
known for his trilogy on the Army of the

See
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bursting through and flowing on.
CAVEFISH, cave-dwelling fish which
may belong to one of several quite unre¬
lated groups, independently adapted to life
in underground water. They have in com¬
mon atendency to blindness and atrophy
of the eye, enhanced touch-sensitive or¬
gans in the skin, and loss of pigment,
CAVELL, Edith Louis (1865--1915).
British nurse who became aWWI heroine.
As matron of the Berkendael hospital in
Brussels, she was executed by the Ger¬
mans for helping some 200 Allied soldiers
to escape.
CAVEMEN, aterm commonly ^plied to
all stone age men. although many of them
did not live in caves. (See pREHiyrotuc
MAN.)
CAVENDISH, Henry (1731-1810), Eng¬
lish chemist and physicist who show^
hydrogen (inflammable air) to be adis¬
tinct gas, water to be acompound and not
an elementary substance and the composi¬
tion of the atmosphere to be constant. He
also used atorsion balance to measure the

density of the earth (1798).
CAVIAR, the salted roe of certain stur¬
geon, adelicacy because of its scarcity.
The best caviar comes from the Beluga
sturgeon of the Caspian Sea.
CAVOUR, Count Camil lo Benso di
(1810-1861), Italian statesman largely
responsible for the creation of aunited
Italy. Cavour, anative of Turin, founded
the liberal newspaper II Risorgimento in
1847 and, under Victor Emmanuel II. be-

o f P i e d m o n t i n 1 8 5 2 .

Potomac: Mr. Lincoln's Amy (1951).
Glory Road (1952) and AStillness at Ap¬
pomattox (1953). He won the Pulitzer
Prize in 1954.
CATULLUS, Gains Valerius (c84-54
BC), Roman lyric poet, bom in Verona,
Italy. Influenced by Hellenistic Gr^k
poetry, he wrote passionate lyrics,
epigrams, elegies, idylls and vicious
satires, of which only 116 survived. He in¬
fluenced the later Roman poets Horace
and Mart ial .
CAUCASIAN LANGUAGES, group of
40 Indo-European languages spoken by
some 5tnillion people in the region of the
Caucasus Mountains, of which Geor^an
is the only important modem language.
CAUCASOID, aracial division of man.
Caucasoids have straight or curly fine
hair, generally mesocephaiic heads, thin
Lps. straight faces and well-developed
chins. The race may have originated in W
A s i a .
CAUCASUS, mountain range between
the Caspian and Black seas, 700mi long
and up to 120mi wide, including the
highest mountain in Europe, Mt Elbrus
(18,481ft). Its northern parts belong to
Europe, but its southern regions (Trans¬
caucasia), bordering on Turkey and Iran,
are pan of Asia.
CAVALRY, military force that fights on
horseback. It played akey role in warfare
from about the 6th century BC to the end
of the 19th century when Ute development
of rapid fire rifles began to reduce its ef¬
fectiveness. The advent of the tank during
WWI and subsequent improvements in
military hardware have rendered tradition¬
al cavalry redundant. The term is retained
in the names of some modem armored
units.
CAVE, any chamber foraied naturally in
rock and, usually, open to the surface via a
passage. Caves are found most often in
limestone, where rainwater, rende^
slightly acid by dissolved carbon dioxide
from the aunosphere, drains through joints
in the stone, slowly dissolving it. Enlarge¬
ment is caused by further passage of water
and by bits of rock that fall from the roof
and are dragged along by the water. Such
caves form often in connected series; they
may display sTAuvcmES and stalagmites
and their collapse may form asinkhole.
Caves are also formed by selective erosion
by the sea of cliff bases. Very occasional¬
ly they occur in lava, either where lava has
solidified over amass of ice that has later
melted, or where the surface of amass of
lava has solidified, molten lava beneath

c a m e p r e m i e r
Cavour sought to unite the country by
making piecemeal additions to Piedmont.
Asubtle diplomat, he exploited Napoleon
Ill’s ambitions to engineer the defeat of
Austria in 1859. through which he secured
the central Italian states. He then invaded
the Papal States and entered Neapolitan
territory. Garibaldi, who had taken Sicily
and Naples, was left with little option but
to cede these gains to Cavour. Tfre
unification was completed, except for
Ve n i c e a n d t h e P r o v i n c e o f R o m e , i n

1861, only afew months before Cavour’s
d e a t h .

CAXTON, William (cl422-1491). Eng¬
lish printer, trained in Cologne. He
produced The Recuyell of the Histories of
Troye (Bruges, cl475), the first book
printed in English, and The Dictes and
Sayenges of the Phylosophers (1477). the
first book printed in England.
CAYLEY, Si r George (1773-1857),
British inventor who pioneered the science
of aerodynamics. He built the first man-



C E L L 2 3 9

carding ̂ ider (1853) and formulated the
design principles later used in airplane
consinjction. although he recogniicd that
in his day there was no propulsion unit
which was sufficiently powerful and yet
light enough to power an airplane.
CAYMAN, crocodilian of South America
notably of the Amazon basin. The dwarf
cayman is up to 4ft long but the black
cayman may grow to 15ft. Caymans are
very similar to alligators but can be distin¬
guished by the presence of bony plates on
the underside.
CAYUGA INDIANS, tribe of tROQUOiAN-
speaking Indians, members of the Iroquois
League. They inhabited the area of
Cayuga Lake, N.Y., until the American
Revolution. Favoring the British, many
then moved to Canada and the others dis¬
persed.
CD-I, acronym for compact disc interac¬
tive; asystem providing asoftware and
hardware framewoilc for developing and
presenting image, sound, and data together
on one CD. The format o f fe rs four d i f¬
ferent levels of audio, five different levels
of video and multiplane video effects,
audio visual effects, animation, graphics,
and data.
CD-ROM, aread-only optical storage
technology that uses compact discs. CD-
ROM discs can store up to 650 Mof data,
all of which can be made available inter¬
actively on the computer’s display. CD-
ROM currently is used to produce en-
cy’clopcdias, dictionaries, and software
libraries for
C E A U S E S '

Cultivated celery is grown under cover to
make it less bitter.

CELESTA, amusical instrument which
looks tike aminiature upright piano. It has
akeyboard, but instead of the hammers
hitting strings they hit metal bars which
produce alight, delicate, bell-like sound.
The celesta was introduced during the late
19th century as an improved version of the
glockenspiel, and it has since been given a
part in many orchestral compositions.
CELIAC DISEASE, adisease of the
small intestine, among the commonest
causes of food malabsorption. In celiac
disease, allergy to part of gluten, acom¬
ponent of wheat, causes severe loss of ab¬
sorptive surface. In children, failure to
thrive and diarrhea are common signs,
while in adults weight loss, anemia, diar¬
rhea, tetany and vitamin deficiency may
bring it to attention. Complete exclusion
of dietary gluten leads to full recovery.
CELIBACY, voluntary abstinence from
marriage and sexual intercourse. Celibacy
of the clergy in the Roman Cholic
Church was instituted by Pope Siricius
(386), but abandoned by Protestants
during the rctormation. In the Eastern
Church, married men can be ordained as
priests, tliough bishops must be celibates
or widowers. Recently (here has been op¬
position to celibacy among some Catho¬
l ics .
CELINE,
1961), pseudonym of Louis-Ferdinand
Destouches, French novelist. His first
novels. Journey to the End of Night (1932)
and Death on the Installment Plan (1936),
made his vivid, hal lucinatory style
f a m o u s .

CELL, the basic unit of living matter
from which all plants and animals are
built. Aliving cell can cany out all the
functions necessary for life. Bacteria,
amoebes and paramecia are examples of
single-celled organisms. In multicellular
organisms cells become differentiated to
p^orm specific functions. All cells have
certain basic similarities. Nearly all cells
can be divided into three parts; an outer
membrane or wa i l , anuc leus and ac lear
fluid called cytoplasm. Animal cells are
surrounded by aplasma membrane. This
is living, thin and flexible. It allows sub¬
stances to diffuse in and out and is also
able to select some substances and ex¬

clude others. The membrane plays avital
role in deciding what enters acell. Plant
cells are surrounded by athick, rigid, non¬
living cellulose cell wall. Other types of
membrane are found in acell. Around the

Lou is -Ferd inand (1894-

personal computer
C U , N i c o l a e

u s e r s .

(1918-89),
Romanian Communist party leader and
president (1965-89). An iron-fisted dic¬
tator, he found favor in the West by dis¬
tancing himself from Moscow. But he
reduced his country to poverty while ruth¬
lessly pursuing programs of modern¬
ization and suppressing ethnic minorities.
Overthrown in the revolution of 1989. he
afKi his wife were executed by an army
firing squad.
CEDAR, an evergreen, cone-bearing tree
with fragrant wood. The timber trade calls
several unrelated trees "cedar," but the
true cedars are four impressive species
found in the mounta ins o f Nor th A f r i ca

and Asia. They are distinguished by being
the only evergreen conifers with needles
in tufts along the branches.
CELERY, biennial plant (Apium gra-
veolens) of which root leaves, and seed
can be used for medicinal purposes. It
grows wild in ditches and sdi marshes,
and has acoarse texture and acrid taste.
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CELLO, or violoncello, the second-
largest instrument of the violin family,
with four strings and arange of three oc¬
taves starting two oaaves below middle
C. It is the deepest-toned instrument in the
string quartet (see chamber music). It
dates from the 16th century, but did not
become apopular solo instalment until the
17th and 18th centuries. Among the finest
music for solo cello are J. S. bach’s six
cello suites. Many composers, including
ELGAR, DVORAK and SHOSTAKOVICH, have
written cello concertos.
CELLOPHANE, transparent, imperrne-
able film of cellulose used in packaging
first developed by I. E. Brandenburger
(1911). Wood pulp is soaked in sodium
hydroxide, shr̂ ded, aged and reacted
with carbon disulfide to form asolution of
viscose (sodium cellulose xanthate). This
is extruded through aslit into an acid bath,
where the cellulose is regenerated as a
film. It is dried and given awaterproof
coating. If the viscose is extruded through
aminute hole, rayon is produced (see
SYNTHEnC RBERS).
CELLULOID, the first commercial syn¬
thetic plastic, developed by J. W. Hyatt
(1869). It is acolloidal dispersion of
nitrocellulose and camphor. It is tough,
strong, resistant to water, oils and dilute
acids and thermoplastic. Used in dental
plates, combs, billiard balls, lacquers,
spectacle frames and (formerly) photo¬
graphic films and toys, celluloid is highly
inflammable, and has been largely
replaced by other plastics.
CELLULOSE, the main constituent of
the cell walls of higher plants, many algae
and some fungi; cotton is 90% cellulose.
Cellulose is acarbohydrate with asimilar
structure to starch. In its pure form it is a
w h i t e s o l i d w h i c h a b s o r t i s w a t e r u n t i l

completely saturated, but dissolves only in
afew solvents, notably strong alkalis and
some acids. It can be broken down by heat
and by the digestive tracts of some
animals but it passes through the human
digestive tract unchanged and is helpful
only in stimulating movement of the intes¬
tines. Industrially, it is used in manufac¬
turing textile fibers, cellophane, celluloid,
and the cellulose plastics, notafaiy
nitrocellulose (used also in explosives),
cellulose acetate for toys and plastic boxes
and cel lulose acetate butyrate for
typewriter keys.
CELSIUS, Anders (1701-1744), Swed¬
ish astronomer, chiefly remembered for
his proposal (1742) of acentigrade
temperature scale which had 0for the

nucleus is the nuclear membrane, which
has in it tiny pores to allow molecules to

between the cytoplasm and thepass
nucleus. Another type of membrane is the
much-folded endoplasmic reticulum,
which seems to be acontinuation of the
ceil or nuclear membrane. The endopi^
mic reticulum is always associated with
the ribosomes where protein synthesis
takes place, controlled by the
chromosomes which are sited in the
nucleus and are mainly made of DNA.

The cytoplasm contains many organ¬
elles. Among the most important are the
rod-shaped mitochondria, containing the
enzymes necessary for the release of ener¬
gy from food by the process of respiration.
Other organelles whose function is still
uncertain are the Golgi bodies, which may
be involved in the synthesis of rell wall
material, and the lysosomes, which may
contain enzymes involved in autolysis and
controlled destruction of tissues. The
cytoplasm of green plants also contains
diloroplasts, where piiotosynttiesis occurs.

New cells are formed by aprocess of
division called mitosis. Each chromosome
duplicates; mitosis involves the transfer of
this new set of chromosomes to the new
daughter cell. Reproductive cells are
formed by meiosis, which is adivision
that halves the number of chromosomes;
thus ahuman ceil that contains 46
chromosomes will produce gamete cells
with 23. Cells differentiate in amuM-cel-
lutar organism to produce cells as different

cell and amuscle cell. Cells of
similar types are grouped together into lis¬
a s a n e r v e

s u e s .

There are two broad types of cells. First¬
ly, prokaryotic cells, which have the
genetic material in the form of loose fila¬
ments of DNA not separated from the
cytoplasm by amembrane. Secondly,
eukaryotic cells, which have the genetic
material borne on chromosomes made up
of DNA and protein that are separated
from the cytoplasm by anuclear
membrane. Eukaryotic ceils are the unit of
basic structure in all organisms except
bacteria and blue-green algae, which com¬
prise single prokaryotic cells,
CELLINI , Benvenuto (1500-1571) .
Italian goldsmith and sculptor. Of his
woik in precious metals little survives ex¬
cept the gold saltcellar made for Francis I
of France in 1543. His most famous woik
of sculpture is Perseus with the Head of
Medusa (1545-54). His celebrated
Autobiography (1558-62) is colorful and
vigorous, though somewhat exaggerated.
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reac t ions . The name "Por t l and" cement
arises from aresemblance to stone quar¬
ried at Portland, England.
CENOZOIC the period of geological
time containing the tertiary and quater¬
n a r y .

CENSORSHIP, supervision or control
exercised by anybody in authority over
public communication, conduct or morals.
The official responsible is known as the
censor. Early censorship in the Greek city-
states curbed conduct insulting to the gô
or dangerous to public order. In Rome the
censor dictated public morality. Censor¬
ship of books was not widespread (al¬
though some books were publicly burned)
until the invention of printing in the 15th
century. The first Index of Prohibited
Books was drawn up by the Catholic
Church in 1559 in an effort to slop the
spread of subversive literature. Similar
tactics were employed by Protestants and
secular authorities. Milton's Areopantica
(1644) presented astrong case for freedom
of the press, which was won in WEurope
during the 18th and 19th centuries. In the
US, freedom of the press is protected from
federal interference by the First Amend¬
ment to the Const i tut ion, but i t was not
applied to the states through the 14th
Amendment un t i l 1931. In 1957 the US

Supreme Court extended First Amend¬
ment protection to material "having even
the slightest redeeming social importance"
and defined obscenity as "material which
deals with sex in amanner appealing to
prurient interest." But in 1973 die Court
changed the requirement to one of
"serious" social purpose. It ha.s upheld
film censorship as being within the police
power of the states, but has struck down
several censorship statutes for being too
vague.
CENSUS, enumeration of persons,
property or other items at agiven time.
Today most countries conduct aregular
count of population but these vary greatly
in reliability, especially in underdeveloped
countries. India, for example, conducts
only sample censuses; this is cheaper and
al lows more detai led examinat ion of the
chosen sample. Early censuses, such as
those ment ioned in the O ld Tes tament ,
were primarily military inventories.
Babylonia, China, Egypt and Rome all
conducted acensus for fiscal purposes.

The modem concept dates front the 17th
and 18th centuries when regular censuses
were taken in some New World colonies.
Among the first national censuses was that
in the newly founded US in 1790, to

freezing point and 100 for the boiling
point of water. The modem centigrade
temperature .scale is known as the Celsius
scale in his honor, temperatures being
quoted in "degrees Celsius" (C).
CELTIC LANGUAGES, amajor divis¬
ion of the U4DO-EUROPEAN LANGUAGES,
spoken widely over Europe from pre-
Roman times though now confined chiefly
to the UK and Brittany. There are two
main branches: the now ext inct Gaul ish,
about which l i t t le is known, and Insular,
to which belong all the modem Celtic
tongues. The latter branch is itself split
into two: Gaelic, or Goidelic (Irish Gaelic,
Scottish Gaelic and Manx) and Brythonic
(Breton. Welsh and Cornish). Recent
years have seen arevival in certain of
these.

CELTS, aprehistor ic people whose
numerous tribw occupied much of Europe
between c2000 and clOO BC, the peak of
their power being around 500-100 BC.
No European Celtic literature survives but
the later Irish and Welsh sources tell much
about Celtic society and way of life.
Primarily an agriculniral people, though in
local areas crafts and iron smelting
developed, they grouped together in small
set t lements . The i r soc ia l un i t , based on

kinship, was divided into awarrior
nobility and afanning class, ffom the
former being recmiied the priests or
druids, who ranked highest of all. Celtic
art mixes stylized heads with abstract
designs of .scrolls and spirals. Remnants of
CELTIC LANGUAGES are to be found in the
forms of Gaelic, Erse Manx and Wel.sh.
The Celtic sphere of influence declined
during the 1st century BC owing to the
simultaneous expansion of the Roman
Empire and the incursions of the Ger¬
manic races.
CEMENT, common name for Portland
cement, the most important modem con¬
struction material, notably as aconstituent
of concrete. In the manufacturing process,
limestone is ground into small pieces
(about 2cm). To provide the silica (25%)
and alumina (10%) content required,
various clays and crushed rocks are added
including iron ore (about 1%). This
material is ground and finally burned in a
rotary kiln at up to 1500‘C, thus conver¬
ting the mixture into clinker pellets. About
5% gypsum is then added to slow the har¬
dening process, and the ground mixture is
added to sand (for mortar) or to sand,
gravel and crushed rock (for concrete).
When water is added it solidifies gradual¬
ly, undergoing many complex chemical
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determine each state's representation in
Congress; since then, as required by the
Constitution, acensus has been conducted
every 10 years. The British census began
in 1801. Beyond merely determining the
size and content of acountry’s population,
the modem census may seek information
on economic development and social is¬
sues, and is therefore an essential Cool in
government planning.
CENSUS, Bureau of the, in the US
Department of Commerce, collects and
publishes awide variety of statistical data
about the people and economy of the US.
Its principal function is the decennial
population census required by the US
Constitution, but it conducts as well sur¬
veys of agriculture, manufacturing, con¬
struction, transportation, retaO and
wholesale trade, imports and exports, and
state and local government finances.
CK>1TENN1ALEXP0SIT10N, In ter¬
national, world’s fair held in Philadel¬
phia, Pa., from May to Nov. 1876,
celebrating the 100th anniversary of the
Declaration of Independence. Exhibits
from the arts and sciences were displayed
by 49 nations. Mass production tech¬
niques, then being pioneered in the US,
were also put on show. The fair attracted
almost 10 million visitors.
CENTER OF GRAVITY, t he po in t
about which gravitational forces on an ob¬
ject exert no net turning effect, and at
which the mass of the object can for many
purposes be regarded as concentrated- A
freely suspended object hangs with its
center of gravity vertically below the point
of suspension, and an object will balance,
though it may be unstable, if suppx>rted at
apoint vertically below the center of
gravity. In free flight, an object spins
about its center of gravity, which moves
steadily in astraight fine; the application
of forces causes the center of gravity to
accelerate in the direction of the net force,
and the rate of spin to change accordmg to
the resultant turning effect.
CENTIPEDES, long-bodied members of
the phylum Arthropoda with two legs to
each of their 15-100 segments. TTiey are
usually 25-50mm (l-2in) long, though in
the tropics some reach 0.3m (1ft). Nor¬
mally insectivorous, they paralyze their
food by injecting poison through apair of
pincers located near the head. Centipedes
live in moist places under stones or in soil.
C E N T R A L A F R I C A N R E P U B L I C ,
landlocked independent republic in Africa.
It lies Just Nof the equator, bounded by
Chad to the Nand Sudan to the S. on a

well-watered plateau 2,500fl above sea
level. The country is mostly savanna, with
dense tropical rain forest to the S. TTie
chief river, the Ubangi, is the main link
with the outside world. There are no rail¬
roads and only 50mi of paved road.

Official name: Central African Republic
Capital: Bangui
Area: 240,324sq mi
Population: 2.952,000
Growth ra te : 2 .6%

Languages: French, Sangho
Reli^oiis; Christian. Animisc, Muslim
Monetary unit(s): 1CFA franc
=1(X) centimes

People and Economy. The population is
composed of various ethnic groups, with
mainly Bantu and Nilotic cultures. The
lingua franca is Sangho. There are various
religious groups, but about 70% of the
population are tribal animists. There are
few towns, and education and living
standards are poor.
History. Various tribes migrated into the
area, most fleeing the slave trade in the
19th century. The French established out¬
posts 1886-87, and the area was
incoiporated into French Equatorial Africa
in 1910. It achieved independence on
Aug. 13, 1960, under President David
Dacko; he was overthrown in 1966 by
Colonel Jean-Bedel Bokassa, who in 1972
was appointed president for life. In 1979
Dacko regained control with support from
the French but was ousted in amilitary
coup led by Gen. Andr6Kolingbain 1981.
Legislative elections were held in 1987
under aconstitution approved in 1986;
Kolingba remained president. Bokassa
voluntarily returned to the Central African
Republic in 1986 and was tried on several
counts of murder and sentenced to death;
in 1988 his sentence was commuted to life
imprisonmem.
CENTRAL AMERICA, nar row land
br idge between Mexico and South
America that includes seven independent
republics: Belize. Costa Rica, El Salvador,
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Guatemala, Honduras, Nicaragua, and
Panama.
People. Originally the land of Maya In¬
dians, Central America is now inhabited
by Indians, Europeans. Africans, and
people of mixed ancestry. There are great
d i f fe rences between count r ies : in Costa
Rica most of the people are while, while
in Guatemala almost half the population
are pure Indians. Spanish is the most
widely spoken language, except in Belize
where English is the official language.
Tribal dialects are used by many Indians.
Although elementary education is free.
Central America—with the exception of
Costa Rica—has high illiteracy rates. An¬
cient customs still prevail in many Indian
villages.
Economy. Much of the population still
works in agriculture, either on plantations
or on small farms, although the region is
becoming increasingly urbanized. Export
crops include bananas, coffee, cotton, and
sugar, and the main subsistence crops are
com and beans. Civil strife has hampered
efforts to spur regional trade and industrial
growth and has contributed to adecline in
tourism and foreign investment. Develop¬
ment is also hindered by transportation
problems, caused partly by the rugged ter¬
ra in .
History. The Maya civilization, one of the
earliest in the Western Hemisphere,
fl o u r i s h e d i n C e n t r a l A m e r i c a 3 0 0 - 8 0 0
AD. Following the Spanish conquest in
the early 16th century, the region north of
Panama became the Spanish colony of
Guatemala. Panama ^longed to the
viceroyalty of New Granada (Colombia).
After the independence proclamation in
1821, the former colony of Guatemala was
f o r a s h o r t t i m e t h e C e n t r a l A m e r i c a n
Federation, but in 1838 independent
republics were established. In the early
20ih century. Central America came under
U S i n fl u e n c e : t h e P a n a m a C a n a l w a s
opened in 1914. US marines intervened in
Honduras (1903 and 1923) and Nicaragua
(1912 and 1924), and US companies be¬
came the chief foreign investors. Costa
Rica is politically the most stable country;
the o the rs have su f fe red f rom ex te rna l
conflict.s. dictatorship, revolutions, and
guerrilla insurgencies. Violence and strife
continued in the late 1980s despite the
signing of aregional peace plan in 1987
by Costa Rica. El Salvador, Guatemala
and Nicaragua.
C E N T R A L I A M I N E D I S A S T E R ,
explosion on Mar. 25. 1947, that killed
115 miners at the Centralia (Ul.) Coal

Company’s Mine Number 5. The operator
had along record of safety violations, but
the disaster, the worst such in 19 years,
came when the nation’s coal mines were
under government control and John L.
Lewis, head of the United Mine Workers,
defied the Supreme Court when he called
h is men ou t on amemor ia l s t r i ke . Fou r
years later an even worse disaster occurred
a t a n o t h e r I l l i n o i s c o a l m i n e , i n We s t
Frankfort, where 119 died. The two
tragedies spurred Congress to pass the
Mine Safety Act of 1952.
C E N T R A L I N T E L L I G E N C E A G E N ¬
CY (CIA), established in 1947 by the Na¬
tional Security Act to coordinate, evaluate
and disseminate intelligence ft’om other
US agencies and to advise the president
and the National Security Council on
security matters. Though its field of opera¬
tions widened considerably under Allen
Dulles (director 1953-61), its estimated
15,000 employees spend most of their
time in research and analysis at CIA head¬
quarters in Langley, Va. The agency has
no police, subpoena, or law-enforcement
powers or internal-security functions.
CENTRAL POWERS, coalition of Ger¬
many. Austria-Hungary, Ottoman Turkey
and Bulgaria in WWl. (See also allies;
TRIPLE alliance)
CENTRAL PROCESSING UNIT, the
computer’s internal storage, processing,
and control circuitry, including the ■>
arithmetic-logic unit (ALU), the control
unit, and the primary storage.

Only the ALU and control unit are
wholly contained on the microprocessor
chip; the primary storage is elsewhere on
the motherboard or an adapter on the ex¬
pansion bus.
C E N T R I F U G A L F O R C E . S e e o t n t r i p b -
T A L F O R C E

CENTRIFTJG^ amachine for separating
mixtures of solid particles and immiscible
liquids of different densities and for ex¬
tracting liquids from wet solids by rotating
them in acontainer at high speed. The
separation occurs because the centrifugal
force cxpmenccd in arotating frame in¬
creases with particle density. Centrifuges
are used in drying clothes and slurries, in
chemical analysis, in separating aeam and
in atomic isotope separation. Giant ones
are used to accustom pilots and astronauts
to large accelerations.

The u l t racent r i fuge, invented by
Theodor Svedberg (1884-1971). uses very
high speeds to measure (optically)
s e d i m e n t a t i o n r a t e s o f m a c r o m o l e c u l a r
s o l u t e s a n d s o d e t e r m i n e m o l e c u l a r

a n
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pottery date from the Sth miltenoium BC,
and improved steadily in quality and
design. By the 10th century AD porcelain
had been developed in China. (See also
C E R M E T S ; C C W C R E T E ; G L A S S ; P O T T E RY A N D
PORCELAIN.)
CEREAL CROPS, annual plants of the
grass family, including wheaL rice, com,
barley, sorghum, millet, oats and rye.
Their grain fonns the staple diet for most
of the world. Thou^ lacking in calcium
and vitamin A, they have more car¬
bohydrates than any other food, as well as
protein and other vitamins. Cereal crops
are relatively easy to cultivate and can
cope with awide range of climates. About
1,757 million acres of the world’s arable
land are sown with cereal crops each year.
The US leads in production of com, oats
and sorghum.
C E R E B E L L U M , S e e b r a i n .
CEREBRALHEMORRHAGE, a fo rm
of stroke in which ablood vessel bursts in
the brain, caused by factors such as high
blood pressure combined with hardening
of the arteries, or chronic poisoning with
lead or aicc^ol. It may cause death, or
damage pans of the brain and lead to
paralysis or mental impaimient.
CEREBRAL PALSY, adiverse group of
conditions caused by brain damage around
the time of birth and resulting in avariable
degree of nonprogressive physical and
mental handicap. While abnormalities of
muscle control are the most obvious, loss
of sensation and some degree of deafnes.s
are common accompaniments. Speech and
intellectual development can also be im¬
paired but may be entirely normal. Spastic
ptualysis of both legs with mild arm weak¬
ness (diplegia), or of one half of the body
(hemiplegia), are common forms. Anum¬
ber o f cases have abnormal movements
(athetosis) or ataxia. Common causes in¬
clude birth trauma, anoxia, prematurity,
Rhesus incompatibility and cerebri
hemorrhage. Physiotherapy and training
allow the child to overcome many deficits;
deformity must be avoided by ensuring
full range of movements at all joints, but
surgical correction may be necessary.
Sometimes transposition of tendons im¬
proves the balance of strength around im¬
portant Joints. It is crucial that the child is
not deprived of normal sensory and
emotional experietKes. Improved antena¬
tal care, obstetric skill and care of prema¬
ture infants have reduced the incidence.
CEREBROSPINAL FLUID,
flu id c i r cu la t i ng i n t he chambers
(ventricles) of the brain and between

weights.
CENTRIPETAL FORCE, the force ap¬
plied to abody to maintain it moving in a
circular path. To maintain abody of mass
m. traveling with instantaneous velocity v,
in acircular path of radius r. acentripetal
fcffce F, acting toward the center of the
circle, given by F=m\rh, must be applied
to it. The equal and opposite force of reac¬
tion of the mass on its constraint is the
centrifugal force.
C E N T U R Y O F P R O G R E S S E X P O S I ¬
TION, international exhibition celebrating
Chicago’s centenary, held on the shores of
Lake Michigan 1933-34. Primarily con¬
cerned with science and technology, it
also stimulated design and architecture.
CENTURY PLANT, any of severa l
plants (genus Agave) native to warm
climates in the Americas. The name arose
from the misconception that the plant
bloomed only once every 100 years. The
plant, also known as the American aloe,
has thick fleshy leaves and produces ayel¬
low flower spike.
CEPHALOPODA, class of predatory
MOU.USKS includiug the cuttlefish, octopus
and squid. They swim by forcing ajet of
water through anarrow funnel near the
mouth. Cephaiopods have .sucker-bearing
arms and ahomy beak. The shell, typical
of most moilusks, is absent or reduc .̂
CEPHALOSPORINS, group of broad
spectrum antibiotics, most of which are
derived from the penici l l in l ike ce¬
phalosporin Cthat was discovered in
sewage in Sardinia. They act against the
same bacteria as natural penicillin and
some semi-synthetic pOTicillins. They can
produce allergic reactions, especially in
those sensitive to penicillin.
CEPHEID VARIABLES, stars whose
brightness varies regularly with apoiod
of 1-50 days, possibly, but in r̂rolMdily,
due to afluctuation in size. The length of
their cycle is directly proportional to their
absolute magnimde, malung them useful
“mileposts" for computing large astrono¬
mical distances. (See variable stars.)
CERAMICS, materials produced by
treating nonmeiallic inorganic materials
(originally clay) at hj^ temper^res.
M o d e m c e r a m i c s i n c l u d e s u c h d i v e r s e
products as porcelain wd china, frimace
bricks, electric insulators, ferrite magnets,
r o c k e t n o s e c o n e s a n d a b r a s i v e s . I n
general, ceramics are hard, chemically
i n e r t u n d e r m o s t c o n d i t i o n s , a n d c a n
withstand high temperatures in industrial
applications. Many are reftnetory metal
oxides. Primit ive ceramics in the form of

wa te ry
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from the womb by abdomiiul operation.
The mother is given an anesthetic, and an
i n c i s i o n i s m a d e i n t h e a b d o m e n a n d
lower part of the uterus; the child is
delivered and attended to; the placenta is
removed, incisions are sewn up. Cesarian
section may be necessary if the baby is too
large to pass through the pelvis, if it
shows delay or signs of anoxia during
labor, or in cases where maternal disease
does not allow normal labor. It may be
performed effectively before labor has
started. With modem anesthesia and blood
transfusion, the risks of Cesarian section
are not substantially greater than those of
normal delivery. It is believed that Julius
CAESAR was bom in this way.
CESIUM, chemical element; symbol Cs;
al.wt. 132.9055; at.no. 55; valence 1.
Cesium, gallium, and mercury are the only
three metals that are liquid at room
temperature. Because of its great affinity
for oxygen it is used as a"getter" in radio
tubes. It is also used in photoelectric cells,
as well as acatalyse in the hydrogenation
of certain organic compounds. The metal
has recently found application in ion
propulsion systems.
CETACEAN, any of the mammalian
order Ceiacea comprised of whales, por¬
poises, and dolphins. Cetaceans have fish-
like bodies with viitually no hair and thick
layers of blubber to keep them warm.
They bear their young alive and live en¬
tirely in warm water.
CETEWAYO, or Cetshwayo (cl 826-
1884), fourth and last Zulu king (1873-
79). In 1879 he declared war on British
and BOER settlers in the Transvaal, but was
finally capmred and deposed.
CEYLON. See s r j l anka .
efiZANNE, Paul (1839-1906), French
painter, among Che most influential of
modem times. During his studies in Paris
he met and was influenced by pissarro
and other Impressionists. His early work is
Impressionist in style, but he later aban¬
doned this to develop an approach of his
own, lyrical and vibrantly colorful, as in
the Grandes Baigneuses (1905). He
sought to suggest depth through the use of
color and to give his paintings anew
structural strength and formal integrity. In
his efforts "to treat nature in terms of the
cylinder, sphere and cone and to make
his paintings autonomous objects, he be¬
came the prime innovator of modem art,
anticipating cubism and other movements.
CGS UNITS, ametric system of units
ba.sed on the centimeter (length), gram
(mass) and second (time), generally used

layers of the meninges covering the brain
and spinal cord. It is anitrate of blood and
is nomially clear, containing salts, glucose
and some protein. It may be sampled and
analyzed by spinal tap.
C E R E B R U M . S e e b r a i n .

CERIUM, chemical element; symbol Ce;
at.wi. 140.12; at.no.58; valence 3or 4.
Cerium is the most abundant of the metals
of the so-called rare earths; it is found in a
number of minerals including allanite.
monaziie. bastnasite, and cerite. It slowly
composes in cold water, and rapidly in hot
water. Cerium is acomponent of misch
metal, which is extensively used in the
manufacture of pyrophoric alloys for
cigarette lighters, etc. Cerium compounds
are used in the manufacture of glass, both
as acomponent and as adecolorizcr.
CERMETS, or ceramets, composite
mate r ia l s made f rom mixed meta ls and
ceramics. The transition elements are most
often used. Powdered and compacted with

!an oxide, carbide or boride etc., they are
heated to just below their melting point
when bonding occurs. Cermets combine
the hardness and strength of metals with a
high resistance to corrosion, wear and
heat. This makes them invaluable in jet
engines, cutting tools, brake linings and
nuclear reacton.
C E R N . S e e E u r o p e a n o r g a n i z a t i o n f o r
n u c l e a r r e s e a r c h ( C E R N ) .
CERRO GORDO, Battle of, major battle
on April 1718, 1847, in the Mexican war
(1846-48). Winfield Scott’s 8,500 US
troops defeated 12,000 Mexicans led by
General Santa Anna. 60mi NW of
Veracruz. This opened the way to Puebla
and ultimately to Mexico City.
CERVANTES SAAVEDRA, Miguel de
(1547-1616), Spanish novel ist and
playwright, amajor figure of Spanish
literature. He left his studies in 1570 to

join the army; his left hand was crippled at
the sea battle of Lepanto (1571). Captured
by pirates in 1575, he was enslaved in Al¬
giers until ransomed in 1580. In 1585 he
wrote La Galatea, apastoral novel in
verse and prose; after this he entered
government service. In 1605 he published
t h e fi r s t o f D o n Q u i x o t e d e l a
Mancha, his masterpiece. Not only a
masterly debunking of pseudo-chivdric
romance but arich tragi-comic novel, it
was an immediate success. He also wrote

about 30 play.s, of which 16 survive, a
volume or short stories and the second
part of E>ON QuixCTTE (1615). His last work
was Persilas and Sigismumio (1617).
CESARIAN SECTION, birth of achild
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EcoDomy. A^culture and cattle support
the economy. Manufacturing is limited
mostly to the processing of cotton, the
chief export. Cattle, meat, fish, hides, cot¬
ton and groundnut oils and gum arable are
also exported- Trade is primarily with
Europe chiefly France, which has been a
major investor and provider of aid.
History. The French had conquered Chad
by 1900, and it became the northemmost
of the four territories of Ubanga-Shari-
Chad when French Equatorial Africa was
formed in 1910. It became an independent
republic in Aug. 1960, with Franfois
(Ngarta) Tombalbaye as president. He was
killed during amilitary takeover in 1975
and various factions began to struggle for
control of the government. The civil war
was complicate by Libyan involvement.
H i s s 6 n e H a b r i , w h o - b e c a m e h e a d o f
government in 1982, gradually con¬
solidated his power with aid from France
and the US. Libyan troops were finally
d r i v e n f r o m t h e i r b a s e s i n N C h a d i n

1987; in 1988, Libyan leader Muammar
al-QAODAH recognized the Habr6 govern¬
ment. Habrd was overthrown in 1990 by
Col. Idriss Deby.
CHAD, Lake, in Wcentral AMca, is
bounded by Cameroon, Chad, Niger and
Nigeria and fed by the Shari and Logone
rivers. The area of the shallow lake varies
from 4,000 to lO.OOOsq mi at low and
high water respectively.
CHADWIC^ norence (1918- ). US
d i s t a n c e s w i m m e r w h o w a s t h e fi r s t
woman to swim the English Channel in
both directions (1930-51), and the first
woman to swim the 21-mi Catalina Chan¬
nel, off Long Beach. Calif. (1952). She
also swam the Strait of Gibraltar and the

Bosporus.
C H A D W I C K , H e n r y ( 1 8 2 4 - 1 9 0 8 ) .
English-bom US sports journalist, aleader
in organizing professional baseball and
formulating its rules.
CHADWICI^ Sir James (1891-1974),
English physicist who was awarded the
1935 Nobel Physics Prize for his dis¬

covery of the neutron (1932).
CHAGALL, Marc (1887-1985), Rus-
sian-Jewish painter. Influenced at first by
his teacher Bakst, his work developed fur¬
ther in Paris 1910-14. His style is charac¬
terized by dreamlike, lyrical fantasy and
bright but never harsh colors. His subjects
are o f ten der ived f rom the t rad i t ions o f

folklore and pre-WWT Jewish life in Rus¬
sia. Chagall, who left Russia in 1922 and
later sett led in France, also i l lustrated a
number of books and created memorable

among scientists until superseded by SI
units. Several variants are used for electri¬
cal and magnetic problems, including
electrostatic units (esu or stat-units),
electromagnetic units (emu or ab-units)
and the Gaussian system. In this last, ab-
units are used for quantities arising
primarily in an electromagnetic context,
stat-units for electrostatic quantities and
both the permeability and the permittivity
of free .space are set equal to unity. As a
result, the speed of light (c) tends to occur
in equations in which electrostatic and
magnetic quantities are mixed.
CHABRIER, Alexis Emmanuel (1841-
1894), French composer best remembered
for orchestral works such as Espana
(1883) and various piano pieces. His work,
influenced debussy. ravel and $Am
CHAD, landlocked state in Ncentral
Africa bordered by six states, including
Libya to the Nand the Central African
Republic to the S.

Official name: Republic of Chad
Capital: N’djamena
Area: 495.755sq mi
Population: S,26S,0(X)
Growth ra te : 2 .1%
Languages: French, Arabic. Banm
Religions: Muslim, Animist. Christian
Monetary unit(s): 1CFA franc =100
cent imes

Land. Its Npart extends into the Sahara
desen, where the Tibesti highlands rise to
ILOOCfe. The Spart consists largely of
semiarid steppe with wooded grasslands
(savannas) near Lake Chad, watered by
the Shari and Logone rivers.
People. The Npart of the country is in¬
habited by nom ĉ Muslim tribes such as
the Fuiani, the Wadai and the Toubou. In
the more densely populated S, Negroid
tribes predominate, the largest being the
Sara. Most live in rural areas, are animists
and speak tribal languages. The rate of
illiteracy is high. There are less than 5,000
Europeans, mainly French; French is the
official language.
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engineering problems and safety con*
sideracioDS.
CHAMBERLAIN, family name of three
prominent British statesmen. Joseph
Chamberlain (1836-1914) entered Par¬
liament in 1876 as aLiberal. He held of¬
fice under Gladstone, but split with him,
opposing home rule for Ireland (1886). As
colonial secretary 1895-1903, he failed to
prevent the Boer War. Until his paralysis
by astroke in 1906. he fought for integ^
tion of the Empire through preferential
tariffs for Empire trade. His son. Sir
Joseph Austen Chamberlain (1863-
1937), entered parliament as aConserva¬

tive in 1892, and held various goverrunent
offices from 1902. As foreign secretary
1924-29 under Baldwin he helped secure

the LOCARNO treaties, and shared the 1925
Nobel Peace Prize. Austen’s half brother,
Arthur Nevi l le Chamberlain (1869-
1940), was aConservative member of par¬
l iament from 1918. He held office under

Baldwin, and succeeded him as prime
minister in 1937. In h is effor ts to avert
war with CJermany, he followed apolicy
of appasement and signed the Munich
agreement, finally abandoning the policy
when Hit ler seized the rest of Czecho¬
slovakia in March 1939. He resigned on
May 10, 1940. during WWII, after the
failure of an expedition to help Norway.
CHAMBERLAIN, Wi l t (1936--) . US
basketball player. Acenter, he was profes¬
sional basketball’s all-time leading scorer.
Combining great height (7ft, iVsin) with
gr^l strength, he holds records for most
points scored in acareer (31,419), in a
season (4,029) and in agame (100), and
most refunds per season (2,149).
CHAMBER MUSIC, term applied to a
musical composition intended for asmall
ensemble. Originally it meant domestic
music, that is music written by ahouse
composer for his patron. It became esta¬
blished as asp^ial genre during the 17th
and 18th centuries. The instrumental com¬

binations are varied, though they do not
o f t en exceed a to ta l o f 15 i ns t r umen ts .
Chamber music is characterized by an in¬
timacy of communication between the
performers, Uie principal form of com¬
position is the string quartet (2 violins,
viola and cello), which was developed by
HAYDN and MOZART, and expanded to new
dimensions by becthoven.
C H A M B E R O F C O M M E R C E , a n a s ¬
sociation of businessmen set up to im¬
prove business conditions and practices,
and to protect business interests. The first
in the US was the New York Chamber of

works in stairted glass.
CHAIN, Sir Ernst Boris (1906-1979),
Gennan-bom UK biochemist who heip̂
develop penicillin for clinical use. For this
he shared with H. W. Florey and A. Flem¬
ing the 1945 Nobel Prize for Physiology
or Medic ine.
C H A I N R E A C T I O N .
E N E R G Y .

CHALCEDONY, mineral consisting of
micro-crystalline silica with aglassy or
waxy luster, sometimes translucent. Chal¬
cedony occurs in awide range of colors,
some forms valued as gems and ornamen¬
t a l s t o n e s .

CHALCOCITE, sulfide mineral that is
an important ore of copper. Shiny gray in
color, chalcocite is formed at fairly low
temperatures.
CHALDE.^ name for SBabylonia, after
its occupation by the Chaldeans in the
lOth century BC. The Chaldeans were ac¬
complished astronomers and astrologers,
and ancient writers often used their name
as asynonym for "magician." In 626 BC
Nabopala.ssar founded the Chaldean Neo-
Babylonian Empire, which held sway over
the area until the death of Nebuchadnezzar
in 561 BC. (See also Babylonia and As¬
syr ia . )
CHALIAPIN, Fyodor Ivanovich (1873-
1938), Russian operatic bass. Famous for
his acting as well as for his voice, he set¬
tled in France after the Russian Revolu¬
t i o n . H i s
MUSSORGSKY'S Boris Godunov and Boiio’s

Mtfisiofele.
CHALK, sofi. white rock composed of
calcium carbonate, atype of fine-grained,
porous limestone containing calcareous
remains of minute marine animals. There
are large deposits in Tex., Kan. and Ark.
Chalk is widely used in lime and cement
manufacture and as afert i l izer. I t is also
used in cosmetics, plastics, crayons and
oil paints; school chalk is today usually
made from chemically produced calcium
carbonate.
CHALLENGER, US space shuttle that
exploded 74 secs after lift-off from Cape
Canaveral, Fla., on Jan. 28, 1986. Seven
crew members, including schoolteacher
Christa McAuliffe, died. Investigators
identified the immediate cause of the dis¬
aster as the failure of seals (0-rings) in the
solid-rocket boosters on either side of the
shutt le. More fundamental , however, was
t h e d e t e r m i n a t i o n o f t h e n a t i o n a l
AERONAUTICS AND SPACE ADMINISTRATION tO

meet aschedule of 24 shuttle flights a
year, with consequent disregard of known

See NUCLEAR

m a m s u c c e s s e s w e r e a s
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Commerce (1768) and now most sizeable
US c i t ies have one. Act iv i t ies are com-
dinated through the US Chamber of Com¬
merce f ounded 1912 . The I n te rna t i ona !
Chamber of Commerce, based in Paris, is
mainly concerned with trade problems.
CHAMBER Whittaker (1901-1961),US journalist. ACommunist, be cngag^
in espionage for the USSR during the
1930s but left the party in 1939 and be¬
came an editor of magazine. In 1948,
in testimony before the House Committee
on Un-American Activities, he identified
Alger Hiss, aformer state Department of¬
ficial and then president of the Carnegie
En d o w me n t f o r I n t e rn a t i o n a l Pe a ce , a s
also aformer Communist and spy. The
s e n s a t i o n a l c o n f r o n t a t i o n o f t h e t w o
former ftiends ended eventually in Hiss's
conviction for peijuiy. Cbambem wrote an
autobiography, Wimerj(1952).
CHAMELEONS, lizards of the family
Chamaeleonukie hving in Africa and
Madagascar with extraordinary adap¬
tability to arboreal life. Their five toes arc
webb̂  into two groups of two and three
between which titey are able to grip
branches. Their tails are prehensile, and
their eyes can turn independently in all
directions. They feed on insects which
they catch with their long, sticky tongues,
and the color of their skin undergoes swift
alteration in response to changes of emo¬
tion or temperature. There are over 80
species, some viviparous, ranging in
length from 50mm (2in) to 0.6m (2ft).
CHAMOIS, Rupicapra rupicapra, a
goatlike mammal of the family Bovidae
found in the mountain forests of Europe
and Asia Minor. Chamois are famous for
dieir agility, being capable of leaps of
over 6m (20ft). "niey have thick brown
coats and stand about 0.73m (2.Sft) at the
shoulder. Iheir hides were once used for
making "chammy" leather.
CHAMPAGNE, historic province in NE
France, famous fw the effervescent cham¬
pagne wines from vineyards between
Reims and Epemay. The ruling counts of
Champagne were especially powerful
during the I2th and 13th centuries, and the
region had acentral role in French history.
CHAMPLAIN, Samuel de (1567-1635),
French explorer, first governor of French
Canada. After voyages to the Canary Isles
and Central America, he explored the St.
L a w r e n c e a r e a i n 1 6 0 3 a s f a r a s t h e
Lachine Rapids. In 1604-07 he explored
much o f wha t i s now Nova Sco t i a . He
founded Quebec in 1608 and discovered
Lake Champlain in 1609. Virtual gover¬

nor, when Quebec surrendered to the
English in 1629, Champlain was im¬
prisoned in England; on his release in
1633 he returned to (Canada as governor.
CHAMPLAIN, Lake, narrow lake form¬
ing the border between Vt. and N.Y. and
Jutting partly into Canada. Its area is
435sq mi, excluding 55sq mi of islands.
Lake Champlain is drained Nby the
Richel ieu R. at r ibutary of the St .
Lawrence R; though icebound for four
months of the year, it is deep enough for
commercial navigation. It is aleisure cen¬
tra and asice for many refining mdustries
and was in the past tiie scene of several
battles between American and British for¬
c e s .

C H A M P O L L I O N , J e a n F r a n c o i s
(1790-1832), French linguist and histori¬
an, the "father of Egyptology." Professor
of history at Grenoble U. 180^16, he was
the first to effectively decipher Egyptian
HIEROGLYPHICS, arcsult of his research on
Che ROSETTA snwE Achair of Egyptian
antiquities was created especially for him
at the College of France in 1831.
C H A N C E L L O R S V I L L E , B a t t l e o f ,
fought during the US cmL war. May 1-5,
1863. Gen. Joseph Hooker’s Union forces
crossed the Rappahannock Rto Chancel-
lorsville, Wof Fredericksburg, Va., in a
bid to encircle Gen. Robert E. lee’s Con-
fedraate forces protecting Fredericksburg.
The ploy failed; Lee’s counteroffensive
led to an indecisive battle claiming 30,000
lives, including that of Gen. "Stonewall'’
Jackson.
CHANDLER, Albert Beiuamin "Hap¬
py" (1898-1991), US politiciacL governor
of Kentucky (1935-39, 1955-59) and US
senator (1939-45). From 1945 to 1951 he
was areforming commissioner of profes¬
sional baseball.
CHANDLER, Charles Fredertck(1836-
1925), US chemist on the faculty of
Columbia U1864-1910. President (1873-
84) of the New Yoric City Board of
H t̂h, be accomplished important public
heal th reforms. He invented but d id not
patent the flush toilet.
C H A N D L E R , R a y m o n d T h o r n t o n
(1888-1959), US detective novelist whose
seven nove ls have rece ived cr i t i ca l ac¬

claim. They combine wit and pace with
strong characterization, particularly of
their hero, Philip Marlowe, atough but
honest private detective. Among his best-
known woiks are The Big Sleep (1939)
and The Long Goodbye (1954).
CHANDRAGUPTA (4th century BC).
Indian emperor c321-297 BC, founder of
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ficu l t ies .
CHANNING, Wi l l iam El le ry (1780-
1842) , US theo log ian , wr i te r and
philanthropist leader of the Unitarian
movement in New England. He led the
Unitarian withdrawal from Congre^
c i o n a l i s m i n 1 8 2 0 - 2 5 . A c t i v e i n a n t i s ¬
lavery, temperance and pacifist causes, he
believed that moral improvement was
man's prime concern.
CHANSON DE ROLAND (Song o f
Roland), most famous and probably the
earliest of the chansons de gesto. Written
in the 11th century, probably by the Nor¬
man poet Turold, it tells of the death of
Roland at the battle of Rotwevaux (Ron-
cesvalles) in 778. It was aformative in¬
fluence on Spanish. Italian and even
Icelandic epic poetry.
CHANSONS DE GESTE,
French epic poems. Around 80 have sur¬
vived, and the form and style have given
rise to hundreds of other poems in various
languages. Most of them deal with the
legendary exploits of the Emperor Char¬
lemagne and his knights, the Paladins.
CHANUTE, Octave (1832-1910), US
engineer and pioneer aviator. He designed
the Union Stockyards in Chicajgo and the
first bridge over the Missouri R. From

!1889 on he made many types of glider;
these influenced the Wright brothers.
CHAOS, in mathematics, the recurrent
yet unpî clable behavior exhibited by
deterministic (causal, not random) natural
systems such as the atmosphere interact¬
ing with earth, oceans, and solar radiation:
the ecology of fish and plankton; rain
forests; crystals growing in solution; and
the heart in patterns of arrhythnua.
Chaotic systems are highly sensitive to in¬
itial conditions. Two slates of asystem
that differ by extremely small amounts at
one time can differ greatly at alater time.
Thus uncertainties in temperature data
over the earth at one time make it difficult
to forecast weather beyond afew days.
CHAPARRAL, area of plant growth
dominated by shrubs, evergreen o^ and
t h e c h a m i s o s h r u b . N o r t h A m e r i c a n
chaparrals exist in southern California,
some slopes of the rocky mountains, the
Sierra Nevada, and Baja California, in
M e x i c o .
CHAPEL, aplace of worship used by
some Protestant Christ ian denominat ions,
and also apart of abuilding used for
Christian worship. Alarge church or
cathedral may have several chapels.
CHAPLIN, Sir Charies Spencer (1889-
1977), British film actor and director.

the Maurya dynasty. He rose to power
a f t e r A l e x a n d n t h e G r e a t ' s w i t h d r a w a l

from India, winning lerritory from the
Seleucids and extending his redm into Af-
gb^stan. His grandson was the famous
Emperor Asoka.
CHANDRASEKHAR, Subrahmanyar
(1910-), Indian-bom US astrophysicist, a
major figure in the theoretic^ study of
stellar evolution, particularly that of dwarf
stars. For h is work on the structures of
w h i t e d w a r f s h e w a s c o - w i n n e r o f t h e
1983 Nobel Prize for Physics.
CHANEY, Lon (1883-1930), US film
actor who specialized in playing mis¬
shapen individuals and monsters. His skill
in characterization and makeup won him
the tit le of "Man with aThousand Faces."
H is bes t -known fi lms were The Hunch¬
back of Notre Dame (1923) and The
Phantom of the Opera (1925). His son,
Lon Chaney, Jr (1907-1973), also be¬
came famous as an actor, por^ying the
"Wolfman" in aseries of horror movies.

CHANNEL ISLANDS, archipelago total¬
ing 75sq mi in area, in the English Chan¬
nel off NW France. Dependencies of the
British crown since K)66. they are ad¬
ministered according to their own local
constitutions. The two main bailiwicks are

Jersey, including Les Minquiers and
Ecrehou Rocks, and Guernsey, including
Sark, Alderney, Herm, Jethou, Lihou and
B r e c h o u . T h e t w o m a i n t o w n s a r e S t .
Helier on Jersey and St. Peter Port on
Guernsey. Pop 128,560.
C H A N N E L I S L A N D S N A T I O N A L
PARK, consisting of eight islands off S
Cal., extends over ISOmi over the Pacific
Ocean. The park was established in 1980
and iiKludes Santa Barbara and Anacapa
Islands, formerly pan of the Channel Is¬
lands National Monument, and the Islands
of San Miguel, Santa Rosa, and Santa
Cruz. The islands are known for sea mam¬
mals, including the California sea lion,
and have rich fossil beds.
CHANNEL TUNNEL, 52-kilometer tun¬
nel tunning from aterminal near Folkes¬
tone, England, to another at Sangatte,
France, near Calais, bê n in 1987 arid ex¬
pected to be completed in 1993 at acost of
nearly $28 billion. It will consist of three
paraiiel tubes-two for trains, one for ser¬
vice (ventilation, maintenance, and es¬
cape). Atunnel beneath the engush chan¬
nel was conceived as early as the 18th
century. Tunnel projects were organized
several times during the 19th and 20th
centuries but abandoned because of
defense considerations and financing dif-

m e d i e v a l
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Egypt and China made extensive use of
them. Chariot racing was apopular sport
in ancient Rome.
CHARISMA, New Testament term from
the Greek for the gifts of the Holy Spirit,
imparted to apostles, prophets and healers
to promote God’s kingdom. The terra has
come to mean those magnetic qualitie.s in
certain individuals, especially political
leaders such as Napoleon, Lenin or John
F. Kennedy, that enable them to win mass
support or enthusiastic response from their
f o l l o w e r s .
CHARLEMAGNE (Charles the Great;
c742-814), king of the Franks, founder of
the HO.Y ROMAN EMPIRE and, in legend,
hero of the chansons de geste. In 771, on
the death of his co-ruler, his brother Car-
loman, Charlemagne became sole ruler of
the Franks and began to extend the
kingdom. In response to an appeal by
Pope Adrian I, he waged asuccessfU
campaign against Lombardy in 773-74.
Bavaria was annexed in 788, and the
Saxons and Avars (on the Danube) were
subjugated and Christianized after some
30 years of war. In 800 Charlemagne was
crowned emperor by Pope Leo III. From
his court at Aachen he not only controlled
an efficient administrative system, but
also fostered the CaroUngian cultural
renaissance, which spread trough much
of present-day France, Germany, Austria,
Switzerland, Holland and Belgium.
CHARLES, name of seven Holy Roman
Emperors. Charles I(see Charlemagne).
Charles II the Bald (see Charles, kings of
France). Charles 111 the Fat (839-888)
was emperor 881-87. After his overthrow
Charlemagne’s empire disintegrated.
Charles IV (1316-1378) was emperor
from 1355. He was also king of Bohemia,
in whose welfare he was most interested.
Making Prague his capitaL he founded the
Charles University there and promulgated
t h e G o l d e n B u l l o f 1 3 5 6 w h i c h d e t e r ¬
mined the form of elections for the Holy
Roman Emperor. Charles V(1500-1558)
was emperor 1519-56, and ruler of more
territory than any of his predecessors
(Spain, with its American colonies, the
Netherlands, N^les, Sicily and Austria).
His reign was marked by struggles with
Pope Clement Vll and Francis 1of France,
by attempts to check the Tories and by the
re fo rmat ion . Exhaus ted and d is i l l us ion¬
ed, he abdicated in 1556 and ret ired to
Spain. Charles VI (1685-1740) was em¬
peror from 17)1. With no male heir, he ar¬
range for the succession of his daughter
Maria Theresa by die HtAGMATTC sanction.

great comedian of the silent cinema. A
vaudeville player, he rose to fame in Hol¬
lywood 1913-19 in aseries of short com¬
edies, in which he establ ished his " l i t t le
tramp" charaaer. After 1918 he produced
his own feature-length films such as The
Gold Rush (1925) and, with sound. Mod¬
em Times (1936) and The Great Diciaior
(1940). Accused of communist sym¬
pathies. he left America in 1952 to settle
in Switzerland. He was awarded aspecial
Academy Award in 1973 and knighted in
1975.
CHAPMAN, George ( c l559 -1634) .
English poet and dramatist. His trans¬
lations of HOMER (1598-1616), although
imprecise and full of his own inteijectiODS,
long remained standard, and they are still
recognized as masterpieces. His plays
include Bussy d'Ambois (1607).
CHAPULTEPEQ h i s to r i c h iD nea r
Mexico City. Site of an Aztec royal
residence and religious center in the 14th
century, it is 200ft high. In 1847 the fort
on the hill, built by the Spanish in 1783,
was stormed by American forces in the
MEXICAN WAR, cwo days before the occupa¬
tion of Mexico City. It is now amuseum
and stale residence.
CHARCOAL, form of amotphous carbon
produced when wood, peat bones, cel¬
lulose or other car ixmaceous substances
are heated with little or no air present. A
highly porous residue of microcrystalline
graphite remains. Charcoal is afuel and
was used in blast furnaces until the advent
of coke. Ahighly porous form, activated
charcoal, is made by heating charcoal in
steam; it is used for adsorption in refinii^
processes and in gas masks. Charcoal is
also used as athermal insulator and by ar¬
tists for drawing.
CHARCOT. Jean Martin (1825-1893),
French physician and founder of modem
neurology, whose many researches ad¬
vanced knowledge of hysteria, multiple
sc leros is , locomotor a tax ia , as thma and
aging. FREUD was one of his many pupils.
CHARDIN,
(1699-1779) French painter best known
for his still lifes and for his middle-period
genre paintings, affectionate depictions of
the everyday lifeofthebourgeosie. Ailhis
work is characterized by astraightforward
realism, with atmospheric use of light and
co lo r.
CHARIOT, l ight, open, horse-drawn
vehicle, usually two-wheeled, used as a
weapon of war by many priraifive peoples
because of its speed. Mesopotamia used
chariots c3000 BC, and by cI500 BC

Jean-Baptiste-Simton
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iy part of his reign was marked by his un¬
willingness to challenge the English occu¬
pation of France, even to the extent of al¬
lowing Joan of Arc to be burned as ahere¬
t i c . W i th the i nfluence o f new adv i se rs
and the end of the Burgundian alliance
with England. Charles introduced tax re¬
forms, rebuilt his army and regained all
occupied territory except Calais. Charles
vm (1470-1498) reigned from 1483.
Charles IX (1550-1574). who reigned
1560-74, was dominated by his mother,
Catherine de Medicis. who instigated the
S A I N T B A R T H O L O M E W * D A Y M A S S A C R E .

Charles X(1757-1836) reigned 1824-30,
He returned to France from exile after the
restoration of the monarchy, becoming
king on the death of his brother Louis
XVni. He was exiled again after the 1830
revolution, largely provoked by his
a u t o c r a t i c r u l e .

CHARLES, name of four kings of Spain.
Charles I(see Charles v. Holy Roman
Emperor). Charles II (1661-1700), last of
the Spani^ Hapsburgs, reigned hem
1665. Feeble and degenerate, he could not
produce an heir, and named Philip of
Anjou, grandson of Louis XIV, his suc¬
cessor. causing the War of the Spanish
SUCCESSION. Charles III (1716-1788)
reigned from 1759. Astrongly absolutist
monarch, his attempts to expand Spanish
interests in South America met with defeat
at British hands. His enlightened domestic
policy, reducing the power of the Church
and Inquisition and introducing admini¬
strative reforms, was considerably more
successful. Charles IV (1748-1819)
reigned 1788-1808. .Spain was largely
ruled by his wife. Maria Luisa of Panna,
and her lover, Chief Minister Manuel de
Codoy. Defeated by France in 1795, Char¬
les allowed Spain to become asatellite of
Napoleonic France, and was forced to ab¬
dicate in 1808.
CHARLES, Ray (1932- ), black US
singer and pianist, blind since age 6. who
performed gospel, soul, country and stand¬
ard songs.
CHARLES ALBERT (1798-1849). lib¬
eral king of Sardinia (1831-49), ahero of
the Italian risorgimento. He twice waged
war on Austr ia but , defeated at Cusioz-
za (1848) and Novara (1849), abdi¬
cated in favor of his son victor emmanuei.
awho became the first king of united
Italy.
CHARLES MARTEL (c688-741), Fran¬
kish ruler who as mayor of the palace
(chief minister) from 714, ruled in place of
the weak Merovingian kings. The son of

Charles VU or Charles Albert (1697-
1745), also known as Charles of Bavaria,
was emperor from 1742. He disputed
Maria Theresa's succession.
CHARLES, name of two Stuart kings of
England, Scotland, and Ireland. Charles I
(1600-1649) came to the throne in 1625.
His absolutist beliefs and Roman Catholic

sympathies alienated the Puritan dom¬
inate parliaments. Forced to dissolve par¬
liaments in 1625,1626 and 1629, he ruled
without one until 1640, when increasing
fiscal problems made him call the long
PARUAMENT, which sought to cuTtall his
powers. TTiis precipitated the Civil War in
1^2. Charles was defeated, and captured
in 1647. His continual duplicity in dealing
with his captors led to his trial and execu¬
tion. Charles II (1630-1685) returned
from exile to succeed his father in 1660
after the death of Cromwell. His pro-
Roman Catholic foreign policy, reflecting
his own sympathies, made him distrusted,
but he was much more tolerant in religious
matters than his parliaments. Ashrewdo’
man than Charles I. he exhibited political
expertise and cynicism that kept him
much of his power. In the end he retained
the country’s affection, if only for his
flamboyant private life.
CHARLES, name of 10 kings of France,
(ilharles I(sec charlemacne). Charles II
the Bald (823-877) reigned as king of the
Franks from 843 and as Holy Roman
Emperor from 875. Numerous revolts and
invasions troubled his reign. It was the last
great reign of his dynasty and culturally
the last fiowering of the Carolingian
renaissance. Charles III the Simple
(879-929) grandson of Charles II, reigned
893-923. Charles IV the Fair (1294-
328) reigned from 1322. Charles Vthe
Wise (1337-1380) reigned as regent
1356-64 and as king from 1364. Frail and
poor in health, he nevertheless put down
the Jacquerie (peasant) uprising and
various plots by his nobles. He regularized
taxation and used the increased revenues
to build up his armies. He declared war
upon England in 1369, and before his
death his armies, under the c o m ¬
mander du Guesclin, had regained most
French territory occupied by the English.
Charles VI the Mad (1368-1422) reigned
from 1380. Subject to frequent and severe
fits of madness, he allowed comipt ad¬
visers to reign in his stead. England over¬
r a n m o s t o f N F r a n c e o n c e m o r e , a n d
Charles was forced to name Henry Vof
England his heir (1420). Charles VII
(1403-1461) reigned from 1422. The ear-
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Pepin II, he received his surname Manel
(the hanmier) after his famous victory at
Tours against the Muslim invaders in 732.
His policies assured the Frankish pre¬
eminence in NEurope which culmiDated
in his grandson charlemagne'S coronation
as emperor (8(X))-
C H A R L E S , n i i l i p A r t h u r G e o r g e
(1948- ), ftiDce of Wales and Duke of
Cornwall, heir apparent to the British
throne. The first child of Queen Elizabeth
II and Prince Philip, he was educated at
Cheam, Gordonstoun and Cambridge. In
1981 he married Lady Diana Spencer,
their sons are Prince William (b. 1982)
and Prince Henry (b. 1984).
CHARLESTON city in S.C., seat of
Charleston Co., on apeninsula between
the Cooper and Ashley rivers. 3mi from
the Atlantic Ocean. Amajor seaport, it
produces fertilizer, cigars, asbestos, pulp,
chemicals, paper, textiles and steel.
Among Charleston's many attractions are
colonial buildings, gardens and annual
azalea and performing-arts festivals. Pop
487,400.
CHARLOTTETOWN CONFERENCE,
convened Sept. 1, 1864, at Charlottetown,
Prince Edward Island. Canada, first of a
series of meetings which led to the forma¬
tion of the Dominion of Canada.
CHARTEROAK, celebrated oak tree,
formerly in Hartford, Conn., in which the
C o n n , c o l o n i a l c h a r t e r w a s h i d d e n i n
1687, to prevent its surrender to the royal
governor of New England. In 1856 the
Charter Oak was uprooted in astorm. Its
age was estimated at 1000 years, and its
trunk size was nearly 7ft in diametcr.
CHARHSM, aradical and unsuccessful
attempt by voteless British laborers to
gain economic and social equality. It was
one of the first working-class political
movements in Br i ta in. I f re Chart ists took

their name from the "People’s Charter"
drafted in 1838 by William Lovett of the
London Workingmen’s Association. The
demands made were universal male suf¬
frage. equal district representation, vote by
ballot, abolition of proixrty qualifications
for officeholders, parliamentary salaries
and an annual parliament.
CHARTRES, historic city in NW France,
capita] of the Eure-et-Loire department
a n d c o m m e r c i a l c e n t e r o f t h e B e a u c e
region. It is famous for i ts Gothic
cathedral of Notre Dame. Pop 42,350.
CHASE, Mary Ellen (1887-1973). US
author of children’s literature, novels, and
books about the Bible. Among her more
than 40 books are The Silver Shell (1930),

The Lovely Ambition (1960) and The
Psalms for the Common Reader (1962).
CHASE, Philander (1775-1852), US
clergyman. As ^iscopal bisht^ of Ohio
(181̂ 31) he founded the town of Gam-
bier and Kenyon College there. He was
bishop of Illinois from 1835.
CHASE, Salmon Portland (1808-1873),
US senator 1849-55, 1860-61„govemor
of Ohio 1855-59, secretary of the treasury
1861-64 and chief Justice of the US
Supreme Court 1864-73. Active in the an-
tislavety movement, he helped to form the
FREE son, PARTY. As Lincoln’s secretary of
the treasury, he instituted anational bank¬
ing system and issued paper money.
Thou^ occasionally apolitical antagonist
of Lincoln, as chief Justice he supported
the moderate Republican view towards
R E C O N S T R U C T I O N .

CHASE, Samuel (1741-1811), US Su¬
preme Court justice 1796-1811. Asigner
of the Declaration of Independence, he
was amember of the Maryland legislature
and the Continental Congress. In 1804 an
unsuccessful attempt to impeach him was
made by President Jefferson, who
believed Chase conducted his circuit court
in apartisan pro-Federalist manner.
CHASE, Stuart (1888-1985), US eco¬
nomist and author, aprominent advocate
of consumer protection.
CHAT, the name given to several birds
with "chacking" calls. The yellow-breas¬
ted chat is the largest wood warbler and is
common in thickets over much of the US.
CHATEAU, the French term for castle,
often applied to any stately mansion;
originally awell-fotxified medieval castle
with moat (ckdteaufort), used for defense
rather than residence. By the 17th century
the chateau became arefined and eleg^t
home for royalty and nobility, often distin¬
guished by intricate gardens.
CHATEAUBRIAND, Francois Rend,
Vicomte de (1768-1848), French writer
and diplomat, sometimes considered a
f o u n d e r o f t h e R o m a n t i c m o v e m e n t i n
19th-century French literature. His works
i n c l u d e t h e N o r t h A m e r i c a n r o m a n c e
Arala (1801), Rend (1802), and Memoires
d'outre-tombe (Memoirs from Beyond the
Tomb) {m9-50).
CHATHAM, Earl of. See pnr. wiluam.
CHATTANOOGA, Battle of (Nov. 24- !
25, 1863), engagement in the American
CIVIL WAR in which Union forces under
U.S. Grant drove Confederate .forces
under Braxton Bragg from their positions
on Lookout Mountain and Missionary
Ridge, securing Union possession of Chat-
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union was filled with strikes, picketing
and violent clashes with both farmers and
the In te rna t iona l Bro therhood o f Team¬
s t e r s .

CHECKERS, called draughts in Great
Britain, apopular game of skill played on
aboard of ̂ alternating light and dark
squares. Each of the two players begins
with 12 pieces (red or black checkers)
placed on the 12 dark squares nearest him.
that is, in the first three rows. Black
moves fint, and the players then alternate
moves. Aplayer moves by advancing one
piece diagonally forwaid to avacant
square. If that square is occupied by the
opponent and the square beyond in the
same diagonal direction is vacant, the
player must capture the opponent’s check¬
er by jumping over it to the vacant square
and removing the opponent’s piece. If
completion of the jump finds the player in
the same situation, he must continue
jumping until he no longer can. Hence
part of the strategy of the game consists in
forcing the opponent into jumps that leave
him open to strong counterattack. When a
player can jump in more than one way. he
may take his choice. When achecker
reaches the farthest row, it becomes aking
and another checker is placed on top of it
to indicate its new dignity. Since kings
can move and capture either forwards or
backwards (though always diagonally),
they add greatly to aplayer’s forces. The
gô  of the game is to capture or immobi¬
lize all the opponent's. Checkers is an an¬
cient game, dating from the time of the
pharaohs in Egypt, and was probably the
precursor of the related game of chess.
The game is mentioned in the writings of
Homer and Plato, and is believed to have
been learned by the Romans from the
Greeks.
CHECKS AND BALANCES, term used
to describe the separation and balance of
three branches of government; the legisla¬
ture which makes the law, the executive
which enforces it and the judiciary which
interprets it. The idea is based on the
theory of separation of powers advocated
by MONTESQUIEU in 1748, which greatly in¬
fluenced the men who drew up the US
Constitution. The Senate and the House of
Representatives, as separate organs of the
legislature, were to act as checks upon
each other in the national Congress. In
practice, however, the powers are not ab¬
solutely separated in the working of
today’s government. Tensions between
the branches of government, usually be¬
tween the president and Congress, often

tanooga. Term., for the remainder of the
w a r .

C H AT T E R J E E , B a n k i m C h a n d r a
(1838-1894), Indian author whose novels
heightened Indian nationalist sentiment.
CHATTERTON, Thomas (1752-1770),
English poet who wrote poems in pseudo-
medieval English which he presented as
the work of a15th-eentury monk. Thomas
Rowley. His ruse was exposed in 1777-
78. Despite the success of aburlc^ue
opera. The Revenge (1770), he remained
destitute and poisoned himself at age 17.
CHAUCER, Geoff rey (c l340- I400) ,
one of the first great English poets, who
established English as aliterary language.
His early writing, including an incomplete
translation of Le Roman de la Rose, shows
strong French influence. However, cl370 a
new force, due to growing familiarity with
BOCCACao and dante. began to exert itself.
This is shown in The Parliament of Fowls.
His two major works are Troilus and
Crisevde and the canterbury tales.
CHAUNCY, Charies (1705-1787). in¬
fluential American Coogregationalist min¬
ister. acritic of the Great Awakening
religious revival.
CHAUSSON, Ernest Amedee (1855-
1899). French composer, amajor figure in
the post-Romantic movement, strongly in¬
fluenced by FRANCK. Among his best-
known works is the Symphony in BFlat
Afayor(cl890).
C H A U TA U Q U A M O V E M E N T, U S
adult education movement which began at
Lake Chautauqua. N.Y., in 1874, as a
course for Sunday school teachers. The
founders, John H. Vincent, aMethodist
minister, and Lewis Miller, abusiness¬
man, organized lectures, concerts and re¬
creation activi t ies.
CHAUVINISM, excessive and bl ind
patriotism, aterm derived from Nicholas
Chauvin, asoldier blindly devoted to
Napoleon who came to represent the
militaristic cult of his time. Gradually the
term was applied to extreme nationalism
of ai^ kind.
CHAVEZ, Carlos (1899-1978), Mexican
composer who founded the Orquesta
Sinfdnica de Mixico (1928). His composi¬
tions are strongly influenced by the
rhythms and patterns of Mexican-lndian
folk music.
CHAVEZ, Cesar Estrada (1927-1993).
revolutionary Mexican-American labor
leader who. as head of the United
Fa rmworke rs o f Amer i ca AFL -C IO , was
instrumental in organizing Cal.’s Chicano
migrant workers. The early history of his
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bold up the passage of essential legisla¬
tion. Some modem critics have pointed
out that delay and inefficiency are ail too
frequently the price that must be paid for a
system of checks and balances. In recent
years, however, much more criticism has
been raised against abuses of power com¬
mitted by individual branches of govern¬
ment against the spirit of the checks and
balances system.
CHEESE, nutritious food made from the
milk of various animals, with ahigh
protein, calcium and vitamin content.
Cheesemaking was already common by
2000 BC. It involves first the curdling of
milk by adding an acid or rennet, so that
the fat and protein (mostly casein) coagu¬
late to form the solid curds. After excess

liquid whey has been drained off, the
curds are compressed and enough mois¬
ture is remov^ to give the cheese the
desired degree of badness. Most cheeses
(but not cottage cheese) are then subjected
to aperiod of fermentation, from two
weeks to two years, called ripening or
curing, during which they are salted and
perhaps flavored. The consistency and
flavor of the cheese depend on the time,
temperature and humidity of storage and
on the microorganisms present. (Damem-
bert, for instance, is ripened with two
m o l d s , F e n i c i l l i u m c a n d i d u m a n d P.
camembert i . which make i t sof t . Process
cheese is ablend of several types of
cheese melted together.
CHEETAH, Acinonyx jubalus. amember
of the cat family Felidae. It is the fastest
land animal, witti aspeed of up to 70 mph.
The tawny coat covered with closely set
spots makes the cheetah easily recog¬
nizable. Once common in Afr ica and SW
Asia, the cheetah is fast disappearing
through hunting and the reduction in num¬
bers of small deer and antelope, its main
prey.
CHEEVER, John (1912-1982) , US
author. His witty novels about the con¬
flicts of suburban life won major prizes:
the National Book Award for The Wap-
sha t Chron i c le (1957 ) and the Howe l l s
Medal for The Wapshoi Scandal (1964).
His collected short stories. The Stories of
John Cheever (1978), were awarded a
Pulitzer prize.
C H E K A , R u s s i a n a b b r e v i a t i o n o f ' E x ¬
traordinary Commission, "the secret police
set up by the Bolsheviks in 1917 to
eliminate their opponents. Reorganized by
STAUN in 1922 and renamed the GPU. it
was the ancestor of the modem KGB.
CHEKHOV, Anton Pavlovich (1860-

1904), Russian dramatist and short story
wr i ter. Between 1898 and 1904 h is four

major plays were produced by the Mos¬
cow Art Theater; The Seagull, Uncle
Vanya, The Three Sisters and The Cherry
Orchard. These plays realistically explore
the frustrations and unhappiness of life,
particularly among the Russian rural upper
and middle classes of the time. His work

(both plays and short stories) has exerted
an immense influence on modem literatu¬
r e .

C H E M I C A L A N D B I O L O G I C A L

WARFARE, the use of poisons and dis¬
eases against an enemy, either to kill or
disable personnel or to diminish food
supply, natural ground cover, etc. Accord¬
ing to legend. Solon defeated aMegaran
army c600 BC by poisoning their drinking
water. Thucydides records that the Spar¬
tans in the Sth century BC used in attack
the fumes produced by burning wood, sul¬
fur and pitch. Julius Caesar mentions with
disapproval the use of poisons in warfare.
Greek fire (a kind of incendiary bomb)
was in use from about the middle of the
7th century AD. In the US during the
E=RENCH AND INDIAN WAR, infected blartkcts
were given to the Indians to spread
smallpox among them. During the Civil
War, John Doughty proposed the use of an
artillery shell containing the choking, cor¬
rosive gas chlorine. Chemical warfare on a
large scale was first waged by the Ger¬
mans in WWI at Ypres (1915), using
chlorine against the Allies. Gas warfare on
bodi sides escalated throughout the
remainder of WWI; despite the use of the
gas mask around KXl.OOO may have died
as aresult of chlorine, phosgene and mus¬
tard gas attacks.

During WWn the Germans developed
nerve gases, which attack the nervous sys¬
tem. but these (Sarin, Soman and Tabun)
were not used. More deadly nerve gases
have since been developed in the US:
some may linger for months and kill in
seconds. Binary nerve gas, which consists
of two non-Iethal substances packed
separately which do not mingle into a
toxic whole until airborne, is considered
of special interest. The binaries, which
would be packaged in artillery shells and
bombs, are perceived as avoiding
problems due to lethal leakage and death
through improper handling. In the Viet¬
nam War, tear gasses were used in combat
as distinct from their more normal tole in
riot control. Also in Vietnam, defoliants
known as aobnt orange were sprayed
from aircraft on enemy crops and on
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five major parts; organic chemistry, the
study of carbon compounds (which form
an idiosyncratic group); inorganic
chemistry, dealing with all the elements,
except carbon, and their compounds;
chemical analysis, the determination of
what asample contains and how much of
each constituent is present; biochemistry,
the study of the complex organic com¬
pounds in biological systems; and physi¬
cal chemistry, which underlies all the
other branches, encompassing the study of
the physical properties of substances and
the theoretical tools for investigating
them. Related sciences include geo¬
chemistry and metallurgy.

In the opening years of the present cen¬
tury the new atomic theory revolutionized
chemical theory and the interrelation of
the elements was deciphered. Since then
successive improvements in experimental
techniques (e.g., chromatography; iso¬
topic labeling; microchemistry) and the
introduction of new instruments (infrared,
nuclear magnetic resonance and mass
spectroscopes) have led to continuing ad¬
vances in chemical theory. These develop¬
ments have also had aconsiderable impact
on industrial chemistry and biochemistry.
Perhaps the most significant recent change
in the chemist’s outlook has been that his
interest has moved away from the nature
of chemical substance itself towards ques¬
t ions o f mo lecu la r s t ruc tu re , t he ene r¬

getics of chemical processes and reaction
mechan isms .
CHEMOTHERAPY, the use of chemied
substances to treat disease. More speci¬
fically, the term refers to the use of nonan¬
tibiotic antimicrobials and agents for treat¬
ing cancer. The drug must interfere with
the growth of bacterial, parasitic or tumor
cells, without significantly affecting host
cells. In antimicrobial chemotherapy, the
work of P. Ehrlich on aniline dyes and ar-
senicals (salvarsan) and of Gerhard
Domagk (1895-1964) on Prontosil led to
the development of sulfonamides (sec
suiPA drugs). Many useful synthetic com¬
pounds are now available for bacterial and
parasitic disease, although antibiotics are
often preferred for bacteria. Cancer
chemotherapy is especially successful in
leukemia and lymphoma, in carcinoma it
is usually reserved for disseminated
tumor. Nitrogen mustard,
derived from the periwinkle, certain anti¬
biotics and agents interfering witii DNA
metabolism are used, often in combina¬
tions and usually with steroids.
CHENIER, Atidr6 Marie de (1762-

vegetation to deprive guerrillas of cover
(see also napalm). As the 1980's began,
the Soviets were accused of using chemi¬
cals including "yellow rain" against the
people of Laos. Cambodia and Afghanis¬
tan. Waging of biological warfare has
been rare, mainly because its effects are
h a r d t o c o n t r o l . N e v e r t h e l e s s , m o s t

developed countries have encouraged
military research in this field. Available
preparations could, if used, unleash
pneumonic plague, pulmonary anthrax,
and botulism, among other fatal diseases;
i t has been est imated that loz o f these
would, if well distributed, be sufficient to
kill the entire population of North
America. Less fatal diseases, such as
t u l a r e m i a , a n d c e r t a i n h a l l u c i n o g e n i c
DRUGS are also available for such use. In
1979 the death of hundreds of Soviets
from anthrax in the Russian town of
Sverdlovsk led to suspicion that an ex¬
plosion in agerm warfare station had
caused alethal cloud of anthrax spores to
mix wi th the town’s ai r. The incident at
Sverdlovsk has never been convincingly
resolved.

Of the international agreements outlaw¬
ing the use of chemical and biological
warfare, the oldest is the 1925 Geneva
lYotocol; the UK accepted its strictures
only in part, reserving the right to
ret̂ iate; and the US. although signing the
agreement in 1925. did not ratify until
1975. The Protocol was contravened by
Italy against Ethiopia (1936), by Japan
against China (1943), by Egypt against
Yemen (1963), and by Iraq against Iran
(1984-88). Most countries have signed the
Biological Weapons Convention (1972),
agreeing to cease production of biological
weapons and destroy existing stockpiles.
Bilateral negotiations between the US and
the Soviets concerning chemical warfare
began in Geneva in 1976. In 199! an in¬
ternational agreement under the auspices
of the UN was reached.
C H E M I C A L R E A C T I O N , p r o c e w
whereby one substance is changed chemi¬
cally into another through the formation or
destruction of bonds between atoms.
CHEMISTRY, the science of the nature,
composition and properties of material
substances, and their transformations and
i n t e r c o n v e r s i o n s . I n m o d e m t e r m s
chemistry deals with elements and com¬
pounds, with the atoms and molecules of
which they are composed, and with the
reactions between them. It is thus basic to
natural phenomena and modem technol¬
ogy alike. Chemistry may be divided into

alka lo ids
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1794), French poet who renewed the clas¬
sical tradition in French poetry. His work
forms abridge between classicism and
ROMAjrnasM, with many of the best char¬
acteristics of both. He was guillotined
during the French Revolution.
CHENNAULT, aaire Lee (1890-1958),
US pilot, founder of the WWII ■’’Flying
Tigers." In 1937 he went to China to or¬
ganize CHiANG KAI-SHEK'S air foTcc in the
war against Japan. He reentered US ser¬
vice in 1942 as commander of the US air
forces in China.
CHERIMOYA, tropical tree native to
Peru and Ecuador. It grows to about 25ft,
bearing oval, deciduous alternate leaves
about lOin long. Its round or conical
edible fruit is pale gr^n, 5in long and
weighing 11b. TTie cherimoya is cultivated
in Florida and California.
CHERNENKO, Konstantin Ustinovich
(1911-1985), Soviet political leader. A
protege of Leonid brbzhnev, he was
named to the Communist Party’s Central
Committee (1971) and Politburo (1974)
and was chosen general secretary of the
party on the death of Yuri Andropov
(1984). Already in poor health, he died 13
months later.
CHERNOBYL nuclear power plant, near
Kiev, one of whose reactors exploded on
April 26 (Moscow lime), 1986, igniting
the graphite moderator. Radioactive debris
w a s s c a t t e r e d o v e r a w i d e a r e a o f t h e
USSR and Europe. At least 31 plant
workers died, and some 135,000 people
living near the plant were evacuated. Tlie
burning reactor was ultimately entombed
in concrete. The Chernobyl accident has
been the worst in nuclear-power history,
followed by that at three mile island in
the US.
CHEROKEE INDIANS, Nonh Ameri¬
can tribe of the moQUOis linguistic group.
Once numerous in Ga. , N .C. , S .C. and
Tenn., they were decimated by smallpox
and conflicts with settlers in the 18th cen-
mry. Deprived of their land, thousands
died on amarch west in 1838. Today
about 40,000 Cherokee live in the West
and another 3.(K)0 in the East.
CHEROKEE STRIP, strip of land along
the Sborder of Kan. which was guaran¬
teed by treaty to the cherokee tnoiANS. In
1891 rite US bought the land and added it

to Ok lahoma.
CHERRY, atree best known for its lus¬
cious fleshy fruits with hard pits. Varieties
of the European sweet cherry are ^own in
many states, from New York to Califor¬
nia. Cherry trees are also grown as om»-

ments, their blossom being extremely at¬
tractive in the spring, and for their fine¬
grained timber, which is used for cabinet
work. Native cherr ies include the choke-

cherry with sour fruits and the wild black
cherry, which grows to 100ft.
C H E R U B I N I , M a r i a L u i g i ( 1 7 6 0 -
1842), Italian composer who spent most
o f h is l i fe in F rance . Now remembered
mainly for his opera Medea (1797), and
the Requiem in Dmryor (1836).
CHESAPEAKE AND OHIO CANAL,
waterway running along the Potomac R
between Washington. D.C.. and Cumber¬
land, Md. It was planned as aroute to the
Midwest, but went bankrupt because of
competition with the railroads. 'The canal
was taken over by the government in 1938
and established as ahistorical park in
1961.
CHESAPEAKE BAY, large inlet on the
Ecoas t o f t he US in bo th SMd. and N
Va., an important trade route for oceango¬
ing vessels. Baltimore. Norfolk and New¬
port, important shipping and industrial
towns, are on its shores. The bay, formed
by the submergence of the lower Sus¬
quehanna R, separates the Md.-Del. penin¬
sula from mainland Md. and Va. The area
is famous for its waterfowl and seafood.
C H E S A P E A K E B A Y B R I D G E - T U N ¬
NEL, complex of highways, bridges and
tunnels
Chesapeake Bay. The world’s largest
bridge-tunnel system, it links the Eshore
o f v a . w i t h m a i n l a n d V a . w i t h o u t
obstructing shipping. The project cost
S200 million, was built in 42 months and
opened to traffic in 1964.
CHESS, game for two players, each with
16 pieces, played on aboard of 64 squares
colored light and dark alternately. Each
chessman moves in acertain way. Chess
is thought to have originated in India AD
c500, and to have spread to Europe by
1300 perhaps through Byzantium and the
Moors; many piece names arc of Eastern
origin. Chroniclers in NEurope often used
the name chess for any board game.

Chess as we know it dates from 15th-
century Italy ar>d Spain. In the 18th cen¬
tury France was the game’s chief center
Chess today has been given popularity by
publicized international contests including
world championship competitions such as
chose between Fischer and Spassky in
1972. Karpov and Viktor Korchnoi in
1981, and Kasparov and Karpov in the
1980s,
CHESTERFIELD, Philip Dormer Stan¬
hope, 4th Earl of (1694-1773), English

I 7 . 6 5 m i a c r o s sstretching
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enne raids and punitive actions by the
govermnent. of broken promises and star¬
vation culminated in the defeat of General
CUSTER in 1876 by the Sioux and Northern
Cheyenne. Eventually all the Cheyenne
were resettled in Okla. and Mont.
CHIANG CHING-KUO (1911-1988),
president of Taiwan from 1978. Son of
N a t i o n a l i s t C h i n e s e l e a d e r c h i a n g k a i -

SHEK who with some 2million supporters
fled to Taiwan when the communists took

over mainland China, he promoted rapid
economic development on the island and
brought native Taiwanese into the govern¬
ment and the ruling party, the Kuomin-
tang. In 1987 he ended 40 years of martial
l a w.
C H I A N G K A I - S H E K ( 1 8 8 7 - 1 9 7 5 ) ,
Chinese soldier and political leader. He
fought in support of sun yat sen during
the Revolution of 1911. After the success
of the revolution, Chiang joined the
Kuomintang. the governing party, or¬
ganized the nationalist army and rose
rapidly in power. After Sun’s death
(1925), Chiang consolidated his position,
in pan throu^ an association with the
communists. By the time he had become
president (1928) he had turned on them,
but he then forged anew alliance when
Japan invaded China in 1937. As
generalissimo, Chiang commanded Chi¬
nese and later (1942) Allied forces in the
China war theater against Japan. After
WWn, conflict between Chiang and the
c o m m u n i s t s r e s u m e d . U S m e d i a t i o n

failed, the civil war went badly and
Chiang fled the mainland for ’Taiwan
1949, where he continued as president
until he died. With US support he built
Taiwan into an economic and tnilicaiy
power in its own right.
CHIANTI, amounta inous d is t r ic t in
central Italy, part of the Appenines. Its
slopes produce the famous red and white
Chiant i wines.
CHIBCHA INDIANS, the inhabitants of
the plateau of Bogota in central Colombia.
Their society was based on farming and
the worship of the Sun God. TTie
Spaniards destroyed their culture in the
16th century. Over amillion of their des¬
cendants survive in the area today.
CHICADEE, any of various common
small songbirds of the family Paridae.
Tliey have dark caps and white faces, and
are noted for their tameness and agility.
Their simple song can be heard through¬
out most of the year.
CHICAGI^ city situated on Lake
Michigan in III. Two branches of (he

statesman and wit. He is chiefly remem¬
bered for his Letters to His Son, which
give avivid and often amusing insight
into the morality of the age.
CHESTERTON, Gilbert Keith. (1874 -
1936). English author and critic, noted for
his lyrical style and delight in paradox. He
wrote many poems, short stories and
novels: his essays condemn the moral and
political evils of his day. He is best known
for his Father Brown detective stories.
CHESTNUTS, trees of America and the
Old Wor ld wi th ed ib le nuts . The Amer i¬
can chestnut was once an important tree of
the eastern woodlands but it has been al¬
most wiped out by afungus, "chestnut
blight," which was introduced from Asia
in 1904 and is spread by woodpeckers.
The related chinquapin of the southeas¬
tern sutes appears to be immune.
Chestnuts were highly valued for their
timber, which was used for decorative and
heavy-duty work, for their nuts, which
were roasted or ground into ameal for
storage, and for their bark, from which
tannin was extracted for tanning leather.
Chestnuts for roasting are now imported
from Europe, whose native chestnut still
flour ishes.
CHEVALIER, Maurice (1888-1972),
popular French singer and film star. He
gained international fame in the 1920s and
1930s as the embodiment of French charm
and light-heariedness. His films include
The Love Parade (1930), Gigi (1958) and
Cnn-Ca/i (1959).
C H E V R O L E T, L o u i s ( 1 8 7 9 - 1 9 4 1 ) ,
S w i s s — b o m U S a u t o m o b i l e r a c e r a n d
designer; in 1911 he designed and built
(with William C. Durant) the first Chev¬
rolet. a6-cylinder car produced to com¬
pete with the Ford. He later designed the
r a c e r s t h a t w o n t h e 1 9 2 0 a n d 1 9 2 1

Indianapolis SOO-mile.
C H E W I N G GUM, confection made from
sweetened and flavored sap. For centuries
Indian tribes chewed chide (gum from the
juice of the sapodilla tree) or spruce resin.
Early settlers adopted the habit, and chew¬
ing gum has been made commercially in
the US since the 1860s. Modem gum con¬
tains chicle, otlier resins and waxes, sugar
and com syrup. US annual consumption is
now about 200 sticks per person.
CHEYENNE INDIANS, North Ameri¬
can tribe of the Algonquian linguistic
group. By (he niid-19th century they had
b e c o m e n o m a d i c h u n t e r s o n t h e G r e a t
Plains and fierce fighters against neigh¬
bor ing tr ibes and, af ter 1860, the
encroaching whites. Ahistory of Chey-
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Mexico l ive in the US. These "undocu¬
mented" persons pose avariety of legal
and economic issues, for example should
their children be allowed to attend public
schools? Many Mexicans are expected to
continue to emigrate as long as greater
work opportunities exist north of the bor¬
der. With their increasing numbers
Chicanos have begun to exercise more
political power in some border states. A
Chicano labor leader, Cesar Chavez, or¬
ganized the National Farm Workers As¬
sociation, and achieved bargaining power
for Chicano field workers after years of
bitter struggle.
CHICHEN-ITZA, important archaeo¬
logical remains of aMayan city, in
Yucatan state, Mexico. The ruins indicate
two periods of prosperity. The first was
around AD 1000 when Chichdn-Itzd was a

modest Maya city and amember of the
League of Mayapan. Asecond period
(with strong Toltec-Mexican influences)
saw the const iuc t ion o f an ast ronomica l

observatory and the huge pyramid temples
for the worship of the god (̂ uetzalcoatl.
CHICKADEES, common garden birds,
of the family Paridae, with dark caps and
bibs and white faces, noted for their tame¬
ness and agility. Their simple song can be
heard throughout most of the year. They
nest in tree cavities or nest boxes.
C f fl C K A M A U G A , B a t t l e o f . C o n f e d e r a t e
victory in the American civil war. fought
in NGa. in S«qX. 1863. After the victories
of Gettysburg and Vicksburg in July,
Union troops under General Rosecrans
drove on Chattjawoga, Tenn., akey rail¬
way hub. The Confederaffis under General
Braxton Bragg retreated south of the dty,
regrouped, and in the ensuing battle alcmg
Chickamauga Creek routed the Federals,
despite the firm stand of Union General G.
H. Thomas. Both sides lost heavily.
CHICKASAW INDIANS, one of the
FIVE ovD-CED TRIBES of North American
Indians of the Muskogean linguistic
group. They were moved from NMiss, to
O k l a . w i t h t h e C h o c t a w s . B o t h t r i b e s

fought for the Confederacy in the aviL
WAR and lost one third of their territory as
apunishment.
CHICKENPOX, or varicella, avirus dis¬
ease due to Varicella zasrer affecting
mainly children, usually in epidemics. It is
contracted from other cases or from cases

of shingles and is contagious. It causes
malaise, fever and acharacteristic vesi¬
cular rash-maioly on trunk and face. In¬
frequently it becomes hemorrhagic or lung
involvement occurs. Chickenpox is rarely

Chicago Rdivide it into three parts,
known as the North, South and West
sides. Chicago is the hub of the US road,
rail and air systems; the city’s wholesale
outlets handle more goods than any city
except New York. Industry is diverse and
immense, including the famous meatpack¬
ing plants, grain elevators and chemical,
metal and printing industries. Chicago has
large public libraries and many museums
and art galleries. It is the home of the U.
of Chicago, the Chicago Symphony
Orchestra and was the major center of
"Urban Blues" music.

Chicago grew as aFrench trading post
in the 1700s, but it was not until after the
BLACK HAWK WAR (1832) that thc Indian
threat was ended and acity developed.
The arrival of the railroads in the mid-19lh

century placed Chicago in the path of the
nation’s economic expansion as the com¬
mercial hub of the vast northern plains.
E v e n t h e G r e a t F i r e o f 1 8 7 1 . w h i c h
destroyed 2,000 acres of property, could
not end the vitality of Chicago’s growth.
With sudden economic growth came a
tradition of violence, culminating in the
1920s and 1930s in open gang w âre. A
large influx of blacks during WWI and
WWII created serious problems. Chica¬
go’s West and South sides have some of
the worst slums in the US. Pop (city)
2,784,000, (metro) 6,070,000.
CHICAGO SCHOOL, re fe rs t o t he con¬
servative, monetarist approach to eco¬
nomic policy strongly advocated at the
University of Chicago after WWH by Mil-
ton Fr iedman and other economists (see
ECONOMICS; MONETARISM).
CHICAGO STYLE, in jazz, referred
originally to the music recorded by black
New Orleans artists in Chicago during the
early 1920s. The jazz played by white
Chicago musicians in the 1920s was
called "Dixieland." More recently, the two
terms have been used interchangeably to
connote astyle closely related to. but
smoother and more sophisticated than,
that of the New Orleans jazz pioneers.
CHICANO, originally apejorative nick¬
name fo r an Amer i can o f Mex i can de¬
s c e n t . d e r i v e d f r o m t h e c o m m o n n a m e
"Chico." Like the word "black," it has
now been accepted as aproud acknow¬
ledgement of racial identity. In the 19th
century persons of Mexican descent were
amajority in the US states bordering on
Mexico, and they still constitute sig¬
nificant minor i t ies in the W, In addi t ion,
according to 1990 census estimates,
another 4-6 million illegal migranLs from
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serious in ihe absence of underlying dis¬
e a s e .

CHICKENS, domestic birds derived
from the red jungle fowl, Gallus galltis
raised for their flesh and eggs. They were
first domesticated in India by 2000 BC.
Champion layers like the wlriie Leghorn
produce over 300 eggs ayear. Chickens
raised for meat are sold as broi lers and

fryers at under three months old and as
roasters at 4-8 months.
CHICORY, aplant family including let¬
tuce and dandelions as well as chicory it¬
self and the very closely related endive.
Many species have abitter, milky sap. It is
grown in northern Europe and southern
US, its leaves being used in salads and its
roots dried, roasted and added to coffee to
increase its bitterness,

CHILBLAIN, itchy or painful red swell¬
ing of extremities, particularly toes and
fingers, in predispos^ subjects. Atenden¬
cy to cold feet and exposure to extremes
of temperature appear to be factors in
ctmsation. Treatment is symptomatic.
CHILD ABUSE, physical, emotional or
sexual injury to achild under the ^e of
16, resulting from acts of commission or
omission by the child's parents or guar¬
dian. Child abuse is closely related to
child neglect. The latter situation refers to
Ihe failure of parents to supply achild’s
nutritional, emotional, physical, or health
needs although sources of such support
are available and offered.
CHILD LABOR, the employment of
children in industrial or agricultural work,
often detrimental to their health, education
and general well-being. The practice was
rampant in the US in the 19th century.
Despite public outrage, commercial inter¬
ests opposed legislation until the Fair
Labor Standards Act was passed in 1938.
This act, with the 1961 amendment, for¬
bids the employment of children under 16
in heavy industry, trartsport or commerce,
and under 18 in occupations detrimental to
heal th.
CHILDREN’S CRUSADE (1212), asad
attempt by 30,000 children to conquer the
Holy Land after their elders had failed.
Defying king, priests and parents, they set
out from France and Germany, led by the
youths Stephen of Venddme and Nicholas
of Cologne. Those who survived disease,
starvation and the grueling journey over
the Alps were mostly sold into slavery by
unscrupulous sea captains when they
reached the Mediterranean ports.
CHILE, South American republic on the
Pacific coast.

Official name: Republic of Chile
Capital: Santiago
Area:92,135sqmi
Population: 13,287,000
Growth ra te : 1 ,5%
Language: Spanish
Religion: Roman Catholic
Monetary unit(s): IChilean peso »100
c e n t a v o s

Land. Chile is along narrow country,
which measures over 2,500mi from Nto
S, but only 250mi at its widest point The
Andes Mts run the whole lenph of the
country. The N, Central and Sparts form
three distinct natural regions: the Nis
dominated by desert and has rich mineral
deposits in its dry saline basins. Central
Chile is made up of well-watered valleys
and has aMediterranean cl imate. Ihe Sis
wetter and cooler, containing dense forests
and rolling grasslands in the Southeast.
People. Nine out of ten Chileans live in
the Central area, many in Santiago, the
capital, and Valparaiso, the chief port.
7C^ of the population is of mixed
Spanish-Indian blood, the other 30%
te ing ma in ly o f Span ish o r o ther
European origin. Spanish is spoken by the
great majority.
Economy. Chile is one of the world’s
leading exporters of copper; other
minerds include iron ore, nitrate, lead,
zinc, iodine, gold, silver and manganese.
In the late 1970s the government en¬
couraged diversification of exports in
order to lessen the country’s vulnerability
to fluctuations of world copper prices.
After copper, timber is the second most
imponant export. The main crops are
grain, rice, beans and potatoes, but Chile
is not a^culturally self-supporting.
Manufacturing includes textiles, steel, ce¬
ment and chemicals. After asevere overall
crisis (with inflation of 506% in 1974) a
gradual economic recovery took place in
the late 1970s.
History. The original inhabitants of the
region were the Araucanian Indians. Set-
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tied by the Spanish, Chile was dominated
by Spain until 1818 when Bernardo
O'Higgins and Jos£ de San Martin led a
successful war of independence. The addi¬
tion of the valuable northern area to Chile
after the war of the paohc (1879-83)
heralded aperiod of industrial expansion.
Following arevolution in 1891, Chile em¬
barked on along period of parliamentary
rale. In the 20th century it was one of the
most democratic and politicaJly stable
countr ies in Lat in Amaica, but the 1970
election of Salvador Allende, aMarxist, to
the presidency led to political polarization
and economic collapse. Amilitary take¬
over in 1973, one of the bloodiest coups in
Latin American history, initiated anght-
wing dictatorship intent on eradicating
Marxism. Allende allegedly committed
suicide during the coup. The militaiy junta
beaded by Augusto Pinochet remained in
control t i l l 1991. Pinochet ’s author i tar ian
rule and free-market economics, together
with arevival of copper prices, contribu-
md to rapid economic growth in the 1^
1980s and prosperity for the middle class.
In 1987 non-Marxist political parties were
legalized. In a19^ plebiscite, (3hile
rejected Pinochet’s bid to remain in office
another eight years. Tbe following year,
they elected as president Patricio Aylwin,
vidio led acoalit ion of 17 center and left

parties. Aylwin took office in Mar. 1990.
Under the terms of the constitution drafted
by the military in 1980. Pinochet retained
command of the army, ftom which posi¬
tion he cont inued to exert influence and
r e m a i n e d a t h r e a t t o t h e r e s t o r e d
democracy. When areport of human-
ri^ts violations committed under the
Pinochet dictatorship was published in
1991, there was little ouQ ê from a
publ ic ^ [ f fec ia t ive
[Kosperity. Aylwin initiated efforts to
amend the constitution in order to reduce
the power of the military.
CHIMPANZEE, Pan troglodytes, an in¬
telligent African ape. Chimpanzees inhabit
woodland or grassy savanna, and feed
mainly on vegetable matter. They live in
large societies of as many as 60 or 80 in¬
d i v i dua l s .

CH’IN, Chinese dynasty (221-207 BC)
whose first emperor. Shih-Huang-Ti,
unified China, and also con^leted the
GREAT WALL OP CHINA and built new canals
a n d r o a d s . T h e C h ’ i n s t a n d a r d i z e d
Qiinese script, abolished feudalism and
initiated local government.
CHINA, republic in EAsia, the world's
most populous country.

Official name: The People’s Republic of
C h i n a

Capital: Beijing
Area: 3,696,100sqmi
Population: 1,224,500,000
Growth ra te : 1 .6%
Languages: Mandarin, local dialects
Religion: No official religion
Monetary unit(s): 1yuan =100 cents

Land. China is sunounded by natural bar¬
riers: sea to the E, and mountains and
d e s e r t s t o t h e S W a n d N . W i t h i n t h i s
framework are three natural regions: the
W, an area of high plateaus and desert, the
Nfertile plains, and the S, mostly hills and
valleys. The two main rivers, the Yangtze
Rand the Yel low R, flow from the
Tibetan plateau, and are of great economic
importance. The climate and vegetation
are varied, with monsoons and subtropical
rain forest in the SE. areas of grassland
and desert in the NW, and the Himalayan
Plateau in the SW.

People The Chinese belong to the Mon¬
goloid race, and 95% are Chinese-speak-
ing, though there are sizeable minorities of
Mongols and Tibetans, who speak their
own languages. Hie principal dialect is
now Mandai^ tau^t in all schools. (See
also CHINESE)

The traditional religions are Taoism,
based on the teachings of Lao-Tse (6fo
century BC), Buddhism, introduced in the
3rd century AD, and Confticianism, based
on the teachings of Confucius (551-479
BC): of these, Confucianism was most
responsible for building the very strong
family ties, based on patriarch^ domi¬
nance, that characterized Chinese society.
These ties have been replaced under com¬
munism by loyalty to the commune and
state; and the status of women in society
has greatly improved.

Althou^ China is still an agriculturally
based nation, with only one in five living
in cities, there are many large cities; in the
N, Beijing, the capital (pop 10,590,000),
and Tientsin (pop 8,300,(XK)): and in the

o f t h e i r n e w
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pire. Soon, however, the Mongol Empire
broke up and aChinese ruling house, the
Ming dynasty (1368-1644), drove the
Mongols deep into Asia, and China
resumed power in her own right. TTie rich
empire was agab invaded by northern
baitarians, this time the Manchus, who set
up the Ch'ing dynasty (1644-1911), the
last in Chinese history. Prosperity con¬
tinued until the mid'19th century, when
European expansion led to unfavorable
competition. China lost wars against Bri¬
tain, Russia and Japan, and nationalist
revolts against the Manchus caused the
fall of the empire.

Anew republic was declared in 1912,
led first by Sun Yat-Sen and then by Yuan
Shih-Kai . However i t was not unt i l 1927
t h a t t h e n a t i o n a l i s t s u n d e r c h i a n g k a i -

SHEK, with the help of the communists led
by MAO TSB TVNO, gained control from the
Chinese war lords. Though Chiang turned
on the communists in 1927, they rejoined
forces to light the Japanese invasion in
1937, and fought together during WWII.
After WWII the communists gained con¬
t r o l a n d d r o v e t h e n a t i o n a l i s t s o f f t h e
mainland to Taiwan (then Formosa) in
1949. They then consolidated their posi¬
tion under the strong leadership of Chair¬
man Mao, Vice Chainnan Liu Shao-Chi,
and Premier chou en-laj. Agriculture was
collectivized, industry was nationalized,
and centralized economic planning and
d i r e c t i o n o n t h e S o v i e t m o d e l w a s i n -
stiuiied with the objective of rapid in¬
dustrialization. In 1958, the Great Leap
Forward attempted to force the progress of
industrialization at the expense of agricul¬
ture, with the result that 25-30 million
people starved. The need for economic
development caused arift in the Commu¬
nist Party between pragmatic moderates
and doctrinaire Communists led by Mao.
I n 1 9 6 6 M a o l a u n c h e d t h e C u l t u r a l
Revolution, in which fanatical Red Guards
turned society upside down in an attempt
to revitalize egalitarian revolutionary zeal.
Again the result was economic disaster.
After Mao’s death in 1976, power shilled
to the moderates. The government rejected
both Moscow’s policy of centralized plan¬
ning and Mao’s insistence on national
s e l f - r e l i a n c e . R u r a l c o m m u n e s w e r e
abolished in favor of private family farm¬
ing resulting in a30% increase in grain
jwoduction 1978-84 (production there¬
after leveled off). Factory managers were
given greater freedom together with
responsibility for the profitability of their
plants, but here the results were disap-

S, Shanghai (pop 14.700,000) and Canton
(pop 6,2(X),0(X)).
ônomy. The communist government is

trying to raise the economy from subsis¬
tence to prosperity by acombination of in¬
dustrialization and improved agriculture,
despite the problems of the vast popula¬
tion, which is increasing by 20 million a
year.

Although China is the third-largest food
producer in the world, raising sheep and
growing rice, com. wheat, vegetables, tea
and cotton, it has barely enough to feed
the population: but increasing production
is di fficul t as al l avai lable land is under
cultivation. Fishing, sea and fresh water, is
an important food source. Timber resour¬
ces have fallen, though reforesulion is
under way.

Surveys have shown that mineral
resources are very rich, and production of
coal and iron ore has dramatically in¬
creased. More heavy machinery is being
built, giving China asound basis for in¬
dustrial expansion. Power sources are
largely coal and hydroelectricity. While
China has become an oil exporter much
heavy work is still done by hand. In the
la te 1970s Ch ina embarked on an am¬
bitious program to develop agricultural
mechanization and light industry ("Four
Modernizations") rapidy.

Transport is largely by canal and river
and rail, as the ro^ network is poor.
Nearly all trade is by sea, main exports
being raw materials and textiles, and im¬
ports being machinery and wheat.
History. Peking man and Lan-t'ien man
lived in China well over 500,000 years
ago, but the earliest farming settlements
date from c4000 BC. The Shang dynasty
(cI523-1028 BC), ruling near the Yellow
R, marks the beginning of the historical
period and the Bronze Age; it was suc¬
ceeded by the Chou dynasty (1027-256
BC), who were powe^l war lords. A
period of local wars followed, which only
ended when the powerful Ch’in dynasty
(221-207 BC) united China. Under the
subsequent Han dynasty (202 BC-AD
220), China expandul Sto Viemarn and
Wto central Asia.

The arts and sciences flourished for two
centuries, but army revolts and barbarian
invasions brought chaos, and not until the
Tang dynasty (AD 618-906) reinstated
strong government did trade and civiliza¬
tion tluive again. Prosperity continued
through the Sung dynasty (9̂ 1279), but
an invasion by mounted Mongol archers
made China pan of the great Mongol Em-
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pointing because of continued price con¬
trols and fears of unemployment. Finally,
China was opened to foreign trade and in¬
vestment, particularly in the eastern coas¬
tal provinces, which the Chinese hoped
would develop rapidly in the same way
that Japan, South Korea, and Taiwan had.

Student demonstrations for political
reforms alarmed conservatives, and the
election of Li Peng as premier in 1988
was umrpreted as ased^ack for the
teformo’s. When prodemocracy students
demonstrated in Peking’s 'Hananmen
Square in June 1989, they were severely
suppressed. While insisting on d^t polid-
cal control, the governing Communist
Party has encouraged nonideological
economic re fo rms tha t have resu l ted in
rapid growth of private and collective
enterprises. With the stMe sector account¬
ing for only atiiird of China's gross na¬
tional product and 18% of its labor force,
the overall economy in the early 1990s
was growing at abooming 6% ayear.
CH^A, Republic of. See Taiwan.
C H ^ A S E A , W p a r t o f t h e P a c i fi c
Ocean, along the Ecoast of Asia. Taiwan
divides it into the EChina Sea, 48S,300sq
mi in area whose maximum depth is
9 , 1 2 6 f t ; a n d t h e S C h i n a w h o s e a r e a
is 895,400sq mi, and maximum depth is
15,000ft. Major seaports are Canton and
Hong Kong.
CH^AWARE. See pottery and
P O R C E L A I N .

CHINESE, agroup of languages of the
Sino-Tibetan family. Mandarin, China’s
official language, is the most commonly
used in the world, being spoken by nearly
900 million people. Other dialects include
Cantonese, Hakka and Wu. Excqrt for
borrowing European technical tenns
Chinese is self-sufficient; Japanese and
Korean use aversion of its writing system.
There is ev idence o f i ts ex is tence f rom

c2000 BC. The earliest examples date
f r o m c l 4 0 0 B C . "

The wr i t ten Chinese of confucius’ t ime

is still used in literature and scholarship
but the spoken word has developed dif¬
ferently, and is the basis for the new liter¬
ary form, introduced in 1911.

The writing system developed from pic¬
torial representation into conventionalued
designs, one character being composed of
between one and 32 strokes. In the 20th

centu^ attempts have been made to
simplify the script. Chinese literature
spans 3,000 years, and is written in two
styles: tiie classiĉ  and, since 1911, the
vernacular.

CHINESE CABBAGE, common name
for cabbagelike vegetables of the mustard
family with wide, thick leaves and
celerylike stalks used in salads and cooked
in casseroles and Chinese-style dishes. It
is an annual or biennial crop grown in
many cool areas of eastern Asia and north¬
ern US.

CHINESE EXCLUSION ACTS,
of two acts to limit immigration of Orien¬
tals to the US. The first, passed in 1879,
stemmed from anti-Chinese agitation on
the Wcoast of the US. ftesideni Hayes
vetoed the act on the grounds that it
abrogated the Burlingame Treaty (1868),
w h i c h a l l o w e d u n l i m i t e d C h i n e s e i m ¬
migration. But in 1882 the second act
suspended immigration for 10 years, and
in 1902 the suspension was made in¬
defin i te .

CHINOISERIE, European art style using
Chinese designs in architecture, ceramics,
furniture and decorating, usually in con¬
junction with Baroque and Rococo styles.
It reached its peak in the mid-18th cen¬
tury, and thereafter waned except for a
brief revival in the 1930s.
CHINOOK, language group of several
18th-century secdements of Northwestern
American Indians. Indians speaking
C h i n o o k l i v e d i n t h e a r e a a r o u n d t h e
Columbia River and included the Clatsop,
Wasco, Wishram and Clackama They
were primarily afishing culture but also
c a r r i e d o n a n u m b e r o f s k i l l e d c r a f t s .
What most impressed early European ob¬
servers was their practice of flattening
c h i l d r e n ' s f o r e h e a d s t o i n d i c a t e s o c i a l
class and the potlatch gift-giving cere¬
mony common to many Northwestern In¬
dians. Chinook jargon, apidgin version of
tiieir highly developed language, was
widely used by traders and other Indian
Hibes. The Chinook and their language be¬
came almost extinct as acultural entity
after adisastrous epidemic of smallpox in
1829, in which approximately 80% of
their people died.
CHIP, aminiaturized electronic circuit
mass-produced on atiny chip or wafer of
silicon. Semiconductors, materials such as
silicon, can be chemically altered in a
process called doping so that their conduc¬
tive properties are improved or reduced.
By doping achip of silicon in aseries of
layers, each with differing conductive pro¬
perties. the equivalent of one or more tran¬
sistors can be created.

Memory chips and microprocessors are
the two chips most applicable to users’
needs, but many kinds of special-purpose

n a ^
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military ideals of bravery, piety, honor,
loyally and sacrifice. These virtues were
particularly valued by the Crusaders, who
f o u n d e d t h e e a r l i e s t c h i v a l r i c o r d e r s .

Chivalry was also associated with ideals
of courtly love, and it was this, together
with changing methods of warfare, that
led to its degeneration and decline during
the late Middle Ages.
CHLAMYDI/̂  single-celled organisms
that can only live parasitically in animal
cells. They are thought to be descendants
of bacteria that have lost certain metabolic

processes. In humans, chlamydia cause
trachoma, adisease found mainly in the
tropics, and amild venereal disease.
CHLORINE (Cl), greenish-yellow gas
with apungent odor, atypical member of
the halogens, occuring naturally as
chlorides (see halides) in seawater and
minerals. It is made by electrolysis of salt
solution, and is used in large quantities as
ableach, as adisinfectant for drinking
water and swimming pools, and in the
manufacture of plastics, solvents and other
compounds. Being toxic and corrosive,
chlorine and its compound phosgene have
been used as poison gases (see chemical
AND BicxxxjtcAL WARFARE). Chlorine reacts
with most organic compounds, replacing
hydrogen atoms and adding to double and
triple bonds.
Chlorides, the commonest chlorine com¬
pounds, are typical halides except for
carbon tetrachloride, which is inert. Other
chlorine compounds include aseries of
oxides, unstable and highly oxidizing, and
aseries of oxy-anions—hypochlorite,
chlorite, chlorate and perchlorate—with
the corresponding oxy-acids. all powerful
oxidizing agents. C^cium hypochlorite
and sodium chlorite are used as bleaches,
chlorates are used as weedkil lers and to
make matches and fireworks: perchlorates
are used as explosives and rocket fuels.
CHLOROFORM, or trichloromethane
(CHCI3), dense, colorless volatile liquid
made by chlorination of ethanol or
acetone. One of the first anesthetics (see
anesthesia) in modem use (by Sir James
Simpson, 1847), it is now seldom used ex¬
cept in tropical countries, despite its
potency, since it has anarrow safety niar-
gin and is highly toxic in excess. It is also
used in cou^ medicines and as an organic
solvent: it is nonflammable.
CHLOROPHYLL, various green pig¬
ments found in plant chloroplasts. Tltey
absorb light and convert it into chemied
energy, thus playing abasic role in
PHOTOSYNTHESIS. Chlorophylls are chelate

chips are manufactured for avariety of
applications.
CHIPMUNKS, small striped ground-
living squirrels. TTiere are 16 species in
North America, and one in Asia. TTiey
feed on fruits and nuts which they carry to
astore in their cheek pouches: they may
also eat small animals. Without hibernat¬

ing. they sleep for long periods in winter.
C H I P P E N D A L E , T h o m a s ( c l 7 1 8 -
1779), famous English cabinetmaker
whose elegant, individual style blended
aspects of gothic, rococo and chinoiserie
He also worked from designs by Robert
A D A M .

CHIPPEWA, common name for the ojtb-
WA Indians.
CHIRAC, Jacques Ren6 (1932- ) .
French politician, leader of the neo-Gaul-
list Rally for the Republic (RPR). Premier
(1974-76) under President Valery Giscard
d’Estaing, he was again ap̂ inted (1986)
premier by socialist president Francois
Mitterrand when conservatives won apar¬
liamentary majority. In 1988 he ran for
president against Mitterand, was defeated,
and resigned as premier.
CHIRICO, Giorgio de (1888-1978),
Greek-bom Italian painter, who, as a
founder of the scuola rmrt^ica. was a
forerunner of surreal ism. His most char¬
acteristic works depict desolate, harshly
hued cityscapes that might have been seen
in anightmare.
C H I R O P O D Y. S e e p t o i a t o y.
CHIROPRACTIC, ahealth discipl ine
based on atheory that disease results from
misalignment of vertebrae. Manipulation,
massage, dietary aixl general advice are
the principal methods used. It was
founded by Daniel D. Palmer in Daven¬
port. Ia„ in 1895 and has asubstantial fol¬
lowing in the US.
CHISHOLM Sh i r ley (1924- ) , fi rs t
black woman to serve in the US Congress.
Democratic representative from 1969-83.
In 1964-69 she served in the New York
Assembly and ean^aigned for the 1972
Democratic presidential nomination.
CHISHOLM TRAIL, !9tb-cemury route
for catt le dr ives between Tex. and Kan.,
named af ter the scout and trader Jesse
Chisholm. It was superseded by the s(»ead
of the railroads.
CHITON, any of an order of primitive
mollusks with shells of light overlapping
plates and amuscular foot that clings to
rocks. They range in length from O.Sin to
! f t .
CHIVALRY, knightly code of conduct in
medieval Europe combining Chrisdan and
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compounds in which amagnesium ioo is
sunounded by aporphyrin system.
CHOCOLATE, poplar coofecrionaiy
made from cacao beans. Fermented beans
arc roasted and the outer husks removed
by aprocess that breaks the kernels into
ĝments called nibs. Chocolate is made

from ground nibs, cocoa butter (the fat
released when the nibs are subjected to
hydraulic pressure), sugar and sometimes
milk It is ahi^ energy food that contains
asmal l amount of the st imulant caffeine.
Chocolate may be molded into bars m
used as abeverage and in some liqueurs.
CHOCTAW, North American Indian
tribe which originated in what is now SE
Miss. They remained at peace with the US
government but. following the Removal
Act of 1830, were forced, as members of
the Five QvuiZED TtuBES, to sell their lands
and move to what is now Oklahoma.

CHOLERA, abacterial disease causing
profuse watery diarrhea, due to Vibrio
cholerae. it is endemic in many parts of
the East, and epidemics occur elsewhere.
Awater-borne infection, it was the subject
of aclassic epidemiological study by John
Snow in 1854. Abdominal pain and diar¬
rhea. which rapidly becomes severe and
watery, are main features with rapidly
developing dehydrat ion and shock.
Without rapid and adequate fluid replace¬
ment, death ensues quickly: antibiotics
may shorten the diarrheal phase. It Is a
disease due to aspecific toxin. Vaccina¬
tion ^ves limit^ protection for six
months.
CHOLESTEROL (C27H46O). sterol
found in nearly all animal tissue, especial¬
ly in the nervous system, where it is a
component of myelin. Cholesterol is a
precursor of bile salts and of adrenal and
sex hormones. Large amounts arc syn¬
thesized in the liver, intestines and skin.
Cholesterol in the diet supplements this.
Since abnormal deposition of cholesterol
in Che arteries is associated with arterio¬
sclerosis, some doctors advise avoidii^
high-cholesterol foods and substituting
unsaturated f(»^ saturated fats (the latter in¬
crease production and deposition of
cholesterol). It is amajor constituent of
gallstones.
CHOMSKY, Noam (1928- ), US lin¬
guist- Aprofessor at MIT from 1955, he
revolutionized the study of language struc¬
ture with his theory of generative gram¬
mar first outlined in Syniactic Structures
(1957). He was abo an influential critic of
US foreign policy both during and after
the VIETNAM WAR

CHOPIN, FMderic Francois (1810-
1849), Polish composer and {nanist who
wrote chiefly for the solo piano. His music
is Romantic inspired by introspection and
concern for the fate of his native Poland.
Qic^in gave his first public perfcumance
at the age of eight, in Warsaw. In 1831 he
moved to Paris (his father was French)
where he began serious con^sition. His
chief w<nks include two piano concertos,
24 {^eludes. 19 nocturnes, three im¬
promptus, four scherzos, four ballades and
many waltzes, mazuricas and polonaises.
They display an often startling technical
virtuosity. In 1837 he began his famous
friendship with the novelist George sand.
Their relationship ended unhappily in
1847 and Chopin, already ill with tubercu¬
losis, died in Î s two years later.
C H O P I N , K a l e O ’ n a h e r t y ( 1 8 5 1 -
1904), US author noted for her realistic
descriptions of Louisiana life.
CHORAL MUSIC, music sung by a
choir or chorus. The unaccompanied
choral music sung in monasteries and ab¬
beys during the early Christian era is
Imown as pladbong. Choral music con¬
tinued to be performed without accom¬
paniment throu^ the I6th century. Some
of the finest works of this period were
written by the Italian Palestrina. The
development of instrumental accompani¬
ment in the 17th and 18th centuries cul¬
minated in J. S. bach's orchestrated can¬
tatas and passions and the Oratories of
H A N D E L . C h o r a l

popularity with the development of
secu lar and orchest ra l mus ic but chora l
w o r k s c o n t i n u e d t o b e w r i t t e n . B e e ¬
t h o v e n ’s i n n o v a t i v e i n c l u s i o n o f a c h o i r

in the finale of his Ninth Symphony
(1817-23) marks aturning point in the
history of music. Not^le among 20th-
century choral works are elqar’s Dream
of Gerontius (1900) and Stravinsky’s
Symphony of Psalms (1930).
CHORDATES, group of animals com-
prisiî  the phylum ChOTdata. They inclu¬
de ^vnt^ ra tes and l i t t le -known a-
nimals such as amphioxus. the hemichor-
dates and the tunicales. At some stage in
their developnKnL all possess aprimitive
b a c k b o n e l i k e s t r u c t u r e c a l l e d t h e
notochord .

CHOREA, abnormal, aonrepetitive in¬
voluntary movements of the limbs, body
and face. It may start with clumsiness, but
la te r uncon t ro l l ab le and b i za r re move¬
m e n t s o c c u r . I t i s a d i s e a s e o f b a s a l
ganglia (see brain), Sydenham’s chorea,
or Saint Vitus' dance, is achildhood ill-

m u s i c l o s t s o m e



C H R I S T I A N I T Y 2 6 5

Cboateau (1786-1838), was an Indian
treaty commissioner and made many ex-
pedilioDS into the West. Auguste (heire’s
brother, Hem Chouteau (1789-1865),
beaded the American pur company iioin
1834. By pioneering the use of steamboats
be monopolized trade on the Missouri R.Cm^ IEN DE TROYES (c l l 35 -
1183), French poet who wrote romances
rooted in arthurian ceoend. His five
romances, Erec, Cligis. Lancelot, Yvain
and the unfinished Perceval, were semi¬
nal, greatly influencing French and
English literature through the next two
centur ies.
CHRIST (Greek Christos, anointed one),
translation from the Hebrew Maskiah or
Messiah. (See jesus christ; Messiah.)
CHRISTIANITY, amajor world reli^on;
arising out of mOAlSM, and founded on the
life, death and resurrection of jesus christ.
Christ ians total some 28% of the world’s

population. Half of all Christians are in
Europe, most of the rest in North and
South America. The central Christian
proclamation is that by the grat* of God
men are saved throu^ faith in Christ,
their sins are forgiven, and they receive
new and eternal life in the fellowship of
the Church. Arising out of this are the
various aspects of Christian life and teach¬
ing, broadly divided into worship, theol¬
ogy, mission and phonal and social
obedience to God’s will, that is, the prac¬
tice of righteousness, love and mercy. The
whole Church regards the Bible as
authoritative, but the place given to tradi¬
tion and reason varies.

After Jesus’ resurrection and ascension
(AD c30), his apostles and other fol¬
lowers traveled widely, spreading and
developing Christian beliefs and worship.
Christian communities emerged through
out the Roman Empire, meeting weekly
for prayer and Holy Communion. Soon an
ecclesiastical structure began to evolve.
Meetings were led by bishops, assisted by
elders (see presbyters). Later the elders
presided over local congregations and
bishops had wider authority (see minis-
thy). Regions were organiẑ  into dioce¬
ses and provinces.

Christians suffered persecution until the
Emperor Constantine proclaimed freedom
of worship throughout the Roman Empire
(AD 313). He made Christianity Rome’s
official religion in AD 324, and in 325
c a l l e d t h e fi r s t E c u m e n i c a l C o u n c i l a t
Nicaea to settle major doctrinal disputes.
In the 4th century monasticism spread
from Egypt to the West.

ness associated with streptococcus infec¬
tion and rheumatic fever recovery is
usually full. Huntington's chorea is arare
hereditary disease, usually coming on in
middle age and associate with progres¬
sive dementia.
CHOREOGRAPHY, compos i t i on o f
steps and movements for dicing, espe¬
cially ballet. The most influential choreog¬
raphers of the early decades of the 20%
cenmiy created ballets for Diaghliev and
include Michel Fokine, Nijinsky and
George Balanchine. Pioneers in mcxlem
dance, such as Martha Graham and
Jerome Robbins, helped to free the dance
theater from the restrictions of classical
steps. Teaching is traditionally by
demonstration, and written records of
early dance steps are scant. Anotation
system was published 1699 by Raoul
Feuillet (cl67(M:!730) and, in the 20th
century, Rudolf von Laban developed his
Labano ta t ion .
C H O D E N - L A I ( Z h o u E n l a i : 1 8 9 8 -
1976), first prime minister of the People’s
Republic of China. Bora into the gentry,
he became aMarxist after studying in
China, Japan and Paris. In 1924 he be¬
came political director of the Wiampoa
Military Academy while chiang kaj-shek
was commandant. In 1926 he organized
the Shan^ai Strike for Chiang and es¬
caped when Chiang betrayed the com¬
munis ts . He became aComintern l ia ison

man organizing the proletariat and even¬
tually director of military affairs for mao
TSE-TUNG’S guerrilla forces. After com¬
manding the first stages of the long
MARCH (1934-35), he became Mao’s
champion and thereafter always deferred
to his authority. As foreign minister (as
well as prime minister) until 1958, he won
support for China in the Third World. He
was amoderating influence during Mao’s
Cu l tu ra l Revo lu t ion in the 1960s and a

major force in taking China into the UN
(1971), Seeking to balance worsening
Sino-Soviet reiations, he was responsible
for the rapprochement with the US, sym¬
bolized by President Nixon’s visit to
China in 1972.
CHOUTEAU, family of fur traders who
helped to open up the Middle West.
(Rend) Auguste Chouteau (1749-1829),
cofounded with Pierre Lacldde the tradiî
post which was to become St. Louis
(1764). Auguste’s brother, (Jean) Pierre
Chouteau (1758-1849), an Indian agent
for all tribes Wof the Mississippi R, co¬
founded the St. Louis Missouri Fur Com¬

pany (1809). His son, Auguste I^erre
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Almost from the begioning the Church
had been divided into the Greek-speaking
East and the Latin-speaking West, with
divagent traditions. The Western church
came to recognize the preeminence of the
pope, the bishop of Rome, as the direct
successor o f St . Peter. But the eastern
CHURCH looked to the patriarch of Con¬
stantinople as its head. This division final¬
ly led to the great schjsm of 1054. The
MONOPHYStTE CHURCHES had previously
separated from the Eastern orthodox
CHURCHES in the 6th century. The advance
of ISLAM was an increasing threat to all the
Eastern Churches.

In medieval Western Europe the in¬
creasing secular power and corruption of
the Roman Church helped to spark off the
16th-century reformation, in which chur¬
ches separated from the roman cathouc
CHURCH, which responded by its own
couyiER-REPORMATTOK The Lutheran and
R e f o r m e d C h u r c h e s c a m e t o d o m i n a t e
northern Europe. The Roman Catholic
Church and (two centuries later) Protes¬
tant churches embarked on avigorous
missionary program to the Americas,
Africa and Asia, often closely connected
with colonial expansion. Today, airistian
churches, though still divided by differen¬
ces of doctrine and practice, work togctha
and share aconcern for worldwide social
justice, and the ecumenical movement of¬
fers hope of evenhiaJ reunion.
CHRISTIAN REFORMED CHURCH,
Protestant denomination founded in 1857

by Dutch immigr^its in the US who
separated from the Protestant Dutch
Church (now the Reformed Church in
America). Originally known as the True
Holland Reformed Church, the present
name was adopted in 1890.
C H R I S T I A N S C I E N C E , a r e l i g i o u s
movement which believes in the fwwo’ of
Chr is t ian fa i th to hea l s i ckness . I t was
founded by Mary Baker Eddy, who or¬
ganized the first Church of Christ Scientist
at Boston, Mass., in 1879. There are now
many affiliated churches throughout the
world. The Ckrislian Science Monitor is a
widely respected internationa] daily
newspaper.
C H R I S T I E , A g a t h a ( 1 8 9 1 - 1 9 7 6 ) .
British writer of popular detective novels
and plays. Her two central characters are
the egotistical Hercule Poirot and the
elderly Miss lane Marple. Her play The
Mousetrap opened in London in 1952 and
was still being performed in the early
1990s, the world's longest continuous run.
CHRISTMAS (Christ's Mass), annual

Christian festival observed on Dec. 25 in
the Wes te rn Churches to commemora te

the birth of Jesus Christ. It is apublic
holiday in Christian countries, usually
marked by the exchange of gifts—tokens
of the gifte of the three wise men to the in-
fent Jesus. Christmastide lasts from Dec.
25 to Jan. 6(epiphany).
CHRKTOPI^ Henri (1767-1820),
king of NHaiti. He became president of
Haiti in 1806, after the murder of Des-
salines. Opposed by Alexandre P6tion,
after 1811 he ruled only NHaiti, as King
Henri I. building the mountain fortress of
La Ferrite. Faced with arevolt, he shot
h i m s e l f

CHRISTOPHER, Saint (c3rd century
AD), by tradition aChristian martyr and
patron of travelers because, according to a
popular legend, he once carried the Christ
child across ariver. The roman catholic
CHURCH has removed Christopher from its
calendar of saints for lack of historical
evidence as to his existence.
CHRISTUS, Petrus (d. 1473?), leading
Remish painter, early Netherlandish
school. His work, strongly influenced by
Jan Van Eyck, was important in the 15th-
century development of realistic perspec¬
tive.

CHRISTY, Edwin P. (1815-1862), US
actor who organized the highly successful
Christy Minstrels troup at Buffalo, N.Y.,
in 1842. He established the basic format

of the Minstrel Show, popular in the 19th
c e n t u i y.
CHROMATIC SCALE, musical scale
consisting of all 12 semitones within an
octave. It contains every lone commonly
used in Western music. (See also Schoen¬
berg. ARNOLD; TWELVE TONE MUSIC.)
C H R O M AT O G R A P H Y, a v e r s a t i l e
technique of chemical separation and
analysis capable of dealing with many-
component mixtures, and large or small
amounts. The sample is injected into the
moving phase, agas or liquid stream
which flows over the stationMy phase, a
porous solid or asolid support coated with
aliquid. The various components of the
sample are adsorbed by the stationary
phase at different rates, and separation oc¬
curs. Each component has acharacteristic
velocity relative to that of the solvent, and
so can be identified.

In liquid-solid chromatography the
solid is packed into atube, the sample is
added at the top, and aliquid eluant is al¬
lowed to flow through; the different frac¬
tions of effluent are coUected. Avariation
of this method is ion-exchange chromaio-
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CHRONIC FAT IGUE SYNDROME,
noncontagious. debilitating, but seldom
fatal condition characterized by fatigue
that can last for months, nonspeciflc flu-
like symptoms, aching muscles and joints,
and sometimes an inability to think clearly
and concentrate. Its cause is unknown.
CHRONICLES, two Old Testament
books summarizing Jewish history from
Adam through the Babylonian Captivity.
The first consists mainly of genealogies
up to Saul, and the second is largely ahis¬
tory of the Kingdom of Judah.
CHRONOLOGY, the science of dating
involving the accurate placing of events in
t ime and the defin i t ion o f su i tab le t ime
scales. In Christ ian societ ies, events are
dated in years before (BC) or after (AD-
Anno Domini) the traditional birth date of
Christ. In scientific use, dates are often
given BP (Before Present). In archaeol¬
ogy, dating techniques include dendro
chronology and radioisotope dating. In
geology, rock strata are related to the
geological time scale by examination of
the fossils they contain.
CHRONOMETER, an extremely ac¬
curate clock, especially one us«l in
connection with celestial navigation at
sea. I t d i f fe rs f rom the normal c lock in
Aat it has afusee, by means of which the
^wer transmission of the mainspring is
regulated so that it remains approximately
uniform at all times; and abalance made
of metals of d i fferent coefficients of ex-

t o m i n i m i z e t h e e f f e c t s o f

graphy. in which the solid is an ion-ex-
change resin from which the ions in the
sample are displaced at various rates by
the acid eluant. Other related techniques
are paper chromatography (with an adsor¬
bent paper stationary phase) and thin-layer
chromatography (using alayer of solid ad¬
sorbent on aglass plate).

The other main type of chromato¬
graphy—the most sensitive and reliable—
is gas-liquid chromatography (glc). in
which asmall vaporized sample is in¬
jected into astream of inert eluant gas
(usually nitrogen) flowing through a
column containing nonvolatile liquid ad¬
sorbed on apowdered solid. The com¬
ponents are detected by such means as
measuring the change in thennal conduc¬
tivity of the effluent gas.
CHROMIUM (Cr), silvery-white, hard
metal in Group VIB of the periodic table;
atransition element. It is widespread, the
most important ore being chromite. This is
reduced to aferrochiomium alloy by carb¬
on or silicon; pure chromium is pr̂ uced
by reducing chromium (III) oxide with
aluminum. It is used to make hard and
cor ros ion- res is tan t a l loys and fo r
chromium electroplating. Chromium is
unreactive. It forms compounds in oxida¬
tion states +2 and +3 (toic) and -t-6
(acidic). (Thromium (111) oxide is used as a
green pigment, and lead chromate (VI) as
ayellow pigment. Other compounds are
used for tanning leather and as mordants
in dyeing.
CHROMOSOMES, threadlike bodies in
cell nuclei, composed of genes, linearly
arranged, which carry genetic information
responsible for the inherited charac¬
teristics of the organism. Chromosomes
c o n s i s t o f t h e n u c l e i c a d d D N A ( a n d
sometimes RNA) attached to aprotein
c o r e . A l l n o r m a l c e l l s c o n t a i n a c e r t a i n
number of chromosomes characteristic of
the species (46 in man), in homologous
pairs (diploid). Gametes, however, are
haploid, having only half this number, one
of each pair, so that they unite to form a
zygote with the correct number of
c l u o m o s o m e s .
In man there is one pair of sex chromo¬

somes, females having two Xchromo¬
somes, males an Xand aY; thus each egg
c e l l m u s t h a v e a n X c h r o m o s o m e , b u t
each spermatozoon has either an Xor aY
and determines the sex of the offspring. In
cel! division, the chromosomes replicate
and separate. Defective or supemumeraiy
c h r o m o s o m e s c a u s e v a r i o u s a b n o r ¬

malities, including DOWN’S syndrome.

pens ion
temperature changes. The device is main¬
tained in gimbals to reduce the effects of
rolling and pitching. Achronometer’s ac¬
curacy is checked daily and its error
noted: the daily change in error is termed
the daily rate. (Thronomeiers are always
s e t t o G r e e n w i c h m e a n t i m e . T h e fi r s t
chronometer was invented by John Har-
rison(1735).
CHRYSANTHEMUM, genus of popular
flowering herbaceous plants of the daisy
family (Composiiae). The large, showy
flowers are usually white, yellow, pink or
red. Each flower consists of anumber of
florets. Chrysanthemums are native to
temperate and subtropical areas. Many
cultivated varieties have been developed.
CHRYSLER, Wa l te r Pe rcy (1875 -
1940), US industrialist who produced the
first Chrysler car (1924) and established
the Chrysler Corporation (1925) which
eventually became the third-largest auto
producer in the US.
CHRYSOSTOM, Saint John (AD c347-
407), one of the church doctors, called
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Chrysostom ("golden mouthed") for his
powers of oratory. He was patriarch of
Constantinople (398-404) and became its
patron saint.
CHUB, any of several small, freshwater
carp found in flowing waters, common to
Europe and North America. The chub, 4-
12in long, has alarge head and wide
mouth and is usually gray-brown or blue
and silver.
CHUCKWALLA (Sauromalus obesus),
stocky, slightly flattened lizard found on
arid, rocky hills of southwestern US. It
grows to 20in and is dull colored, but
s o m e t i m e s h a s r e d b l o t c h e s o r a d a r k
banded tail. The chuckwalla eats creosote
leaves and takes shelter in rock crevices.
CHURCH, Freder ick Edwin (1826-
1900), US romantic landscape painter. He
w a s a s t u d e n t o f T h o m a s c o l e a n d t h e
most famous member of the Hudson river
s c H o e x ,

CHURCH, the community of Christian
believers, asociety founded as such by
Jesus Christ (though springing from tte
Jewish community). The term is used both
for the universal Church and for its nation¬
al and local expressions. Governed and
served by its ministry, the Church is es¬
tablished by the Holy Spirit through the
Scriptures and the Sacraments. Its life,
ideally characterized by holiness, is ex¬
pressed in worship, leaching, mission and
good works. The Church consists not only
of its present members (the "Church
Militant") but also of those departed, the
"Church Triumphant" in heaven and (dis-
putedly) the "Church Expectant" in pur¬
ga to ry.

The traditional marks of the Church, as
in the Nicene Creed, are that i t is one,
holy. Catholic and apostolic; the first is
challenged by schism and the last by
heresy. Protestant churches, while general¬
ly accepting (he visible organization of the
Church, have stressed more its spiritual
nature, attempting to distinguish true
Christians from nominal. (See also chris-
TIAHITY.)
CHURCH DOCTORS, saints whose
writings on Christian doctrine have special
authority. TTie four great doctors of the E
C h u r c h a r e s a i n t s a t h a n a s i u s o f
Alexandria, Basi l the Great of Caesarea,
Gregory of Niazianzus, and John Chrysos¬
tom. TTie four great doctors of the W
Church are saints Ambrose, Augustine,
Gregory the Great (Pope Gregory) and
Jerome. The Whas 20 other doctors, in¬
c l u d i n g s a i n t s T h o m a s a q u i n a s ,
BONAVemiRE. CATHERINE Of SIENA and

T E R E S A O F AV I L A . T h e l a s i t w o w e r e

declared doctors in 1970 by papal decree.
CHURCHES OF CHRIST, US reLgious
denomination based on the priinltive
Church. It holds that the Church of Christ
was founded at Pentecost and refounded
by Thomas Campbell (1763-1854). There
are over 17,000 independent churches and
2,500,000 members.
CHURCHES OF GOD, group of US
Pentecostal religious sects. Most of the
churches of the group originated as Holi¬
ness, Pentecostal, or Adventist churches,
which evolved from Methodism.

CHURCH OF GOD IN CHRIST, large
Pentecostal denomination. Founded in the

US in 1895 by Bishop Charles H. Mason
as aHoliness Church, the church now has
o v e r 3 m i l U o n m e m b e r s . I t b a s e s i t s
generally fundamentalist faith on personal
experience, morality, and the experiences
of the Apostles on Pentecost.
CHURCH FATHERS, eminent early
Christian bishops and teachers whose
wr i t ings deep ly influenced Church
doctrine. They include the eight great
CHURCH DOCTOTis and the Apostolic
Fathers.

CHURCHILL, Lord Randolph Henry
Spencer (1849-1895), British politician,
father of Sir Winston Churchill, famous in
t h e 1 8 8 0 s f o r a d v o c a t i n g a m o r e
d e m o c r a t i c a n d r e f o r m i s t C o n s e r v a t i v e
party. Entering the House of Commons in
1874, he led agroup called the Fourth
Party (1880-85) and was creator of Tory
democracy. Abrilliant orator, he became
chancellor of the exchequer in 1886, but
resigned the same year and never again
held office.
CHURCHILL, Si r Winston Spencer
Leonard (1874-1965), greatest modem
British statesman, as awar leader the ar¬
chitect of victory in WWII. He was the
son of Lord Randolph Churchill. After an
eariy career as an army officer and war
correspondent he became aConservative
member of Parliament, in 1901, changing
to t he L i be ra l s i n 1905 . He was home

secretary 1910-11, adynamic first lord of
the adimralty 1911-15 and held various
government posts 1917-22. He was Con¬
servative chancellor of the exchequer
1924-29 but in the 1930s his unpopular
demands for war preparedness kept him
from power.

In WWII he was fi rs t lo rd o f the ad¬
miralty 1939-40 and prime minister
1940-45. As such he became one of the
greatest-ever war leaders: his oratory
maintained Britain's morale, and he was
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Purgatnrio (1961) and Pari2diso(\9'IO).
CIBBER, CoUey (1671-1757), English
actor-manager and dramatist who intro¬
duced sentimental comedy to the theater
in Love's Last Shift (1696). His moral
comedies were areaction against Restora¬
tion drama. Cibbv was made poet laureate
in 1730.
CIBOLA, Seven Cities of, golden cities
reported in the Southwest of North
America in the 16th century. The legend
attracted Spanish exploration, notably by
Coronado with 300 Spanish cavalry and
1000 Indian allies (1540). In fact the cities
were five or six Zuni pû los.
CICADA, alarge bug. well know for its
monotonous whining song. Cicadas live
throughout warmer parts of the world;
many species live in North America. The
larvae develop in the soil, feeding on
roots, and the adults feed on the sap of
plants.
CICERO, Marcus Tullius (106-43 BC).
Roman orator, statesman and philosopher.
As consul (63 BC) he championed pWiIpey
and saved Rome from civil war by crush¬
ing the CATAUNE conspiracy. His refusal to
submit to the First Triumvirate ruined his
political career in 58 BC. Cicero’s tacit
approval of Caesar's murder and his
defense of the Republic in his First and
Second Philippics led Mark antony to
have him killed.
Cro, El ("the Lord"), t it le given to
Rodrigo Dias de Vivar (cl043-I099). a
Castilian Spanish national hero. He led the
forces of Sancho II of Castile and Alfonso
VI of Leon. Banished by Alfonso in 1081,
he fought for the Moorish king of
Saragossa and captured Valencia (1094),
which he ruled until his death. His roman¬
t i c i zed
notably
and CORNEILLE’s Le Cid (1637).
CILIA, eyelashes; also the hairiike
projections protruding from the cells of
the lining of the upper respiratory tract,
which move in arhythmical pattern to
pass on. in asweeping action, dust, germs,
and mucus.
CIMABUE, Giovanni (dl302?), Italian
fresco painter of the 13th-cenn^ Floren¬
tine school. His work links Italian Byzan¬
tine and early Renaissance art. He possib¬
ly taught oiorro. He supervised the con¬
st ruc t i on o f mosa i cs i n P i sa ca thed ra l ,
whose 5r. John is said to be his.
CIMAROSA, Domenico (1749-1801),
prolific Italian composer famous for his
comic operas, notably ll Malrimonio
Segreto ("The Secret Marriage") of 1792.

one of the main shapers of Allied strategy
working closely with President Roosevelt.
Apostwar reaction cost his party the 1945
election, but he was again prime minister
1951-55, remaining anationally loved
and revered figure for the rest of his life.
CHURCH OF CHRIST, SCIENTIST.
See CHRISTIAN SCIENCB.
CHURCH OF ENGLAND, the English
national church. It.s doctrine is basically
Protestant and its hierarchy and ceremony
are rooted in Catholic tradition. The
Church broke with Rome in 1534 (see RE-
pratMATtON) when Henry VIII assumed the
title of head of the Church. In the I6th and
17th centuries the Crunch was troubled by
Puritan agitation and later by noncon¬
formity. But it remains the established
state church with anominal membership
of 25-30 million (active members perhaps
total only 10* of this figure). The 26
senior bishops (lords spiritual) sit in the
House of Lords, and are led by the
archbishop of Canterbury. (See also
ANGUCANISM; MINISTRY.)
CHURCH OF SCOTLAND, the Scottish
national church, based on presbyibrea-
NisM. It is governed by the General As¬
sembly, which is elected from the pres¬
byteries. Parishes are presided over by
kkk sessions elected by the congregation.
Membership totals some 1,300.000. (See
also KNOX, JOHN; COVENAfTlBRS.)
C H U R C H O F T H E N A Z A R E N E ,
Protestant evangelical denomination
created in its present form in Tex. in 1908
when diree groups merged, its beadquar-
ms is in Kansas City, Mo.
CHURRIGUERA, Jos^ Benito (1665-
1725), Spanish architect who gave his
name to the Spanish Baroque style, belter
known as Churrigueiesque (1650-1740).
Churriguera designed grandiosely theatri¬
cal altars and the entire urban complex of
Nuevo Bazt in, in Madrid.
CHURUBUSCO, Bat t le aconfl ic t in
the MEXICAN WAR. On Aug. 20,1847, Win¬
field Scott’s US forces crushed Santa
Anna's Mexican troops at Churubusco. a
suburb of Mexico City.
CHUTEH (1886-1976), Chinese Com¬
munist leader. He studied in Germany, be¬
came aCommunist, helped form the
Chinese Red Army, and Joined Mao Tse-
Tung. As commander in chief, he led the
Long March (1934-35) and defeated the
Nationalists (1949). He held various high
posts in the Communist government.
CIARDI, John (1916-1986), US poet,
translator and teacher. He made notable
translations of Dante’s Inferno (1954),

exploits appear in much literature,
in The Song of the Cid (cl 140)
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He was court composer to Catherine the
Great of Russia, 1787-91.
ONCHONA or CHINCHONA, genus
of tropical evergreen trees and shrubs that
are native to the Amazonian slopes of the
A n d e s f r o m C o l o m b i a t o B o l i v i a . T h e

main importance of these trees lies in the
bark, which yields medicinal alkaloids,
notably quinine, used as acure for
m a l a r i a . C i n c h o n a s e e d s f r o m B o l i v i a

formed the basis of major plantations es-
t^lished in Java by the Dutch. Java is the
chief source of cinchona bark today.
C I N C I N N AT U S , L u c i u s Q u i n c t i u s
(c519-439? BC), early Roman hero
renowned for selfless patriotism. He was
twice appointed dictator (458 and 439 BC)
to save Rome from disaster. Both times he

reputedly defeated Rome’s enemies and
then resigned, rejected all rewards and
returned to his farm.

CINDERELLA, heroine of afamous
fairy tale in which her fairy godmother
helps her escape from drudgery at home.
She attends the prince’s ball, and he falls
in love with her, eventually finding her by
means of aglass slipper which she
dropped, and which she alone can wear.
The ta le i s known the wor ld ove r, and
probably originated in 9th-century China.
The English version comes from Per-
rault’s Cendrilhn (1697), pantoufle en
vair (sable slipper) being mistranslated as
glass slippers {pantoufle en verre).
enVEMA. See motion ptcruRES.
CINNAMON, the inner bark of atree of
the laurel family, used as aspice or in
medicine as adigestion stimulant and for
dyspepsia.
CIPHERS. See codes and ciphers.
C IRCE, i n G reek my tho logy, t he
enchant ress who l i ved on t l i e i s land o f
Aeaea. Daughter of Helios (the Sun) and
Perseus, she transformed the companions
of Odysseus into swine, but Odysseus
himself escaped her spell. Later legends
say that she had three sons by Odysseus,
including Telegonus, doomed to slay his
father.

CIRCLE, path followed by apoint that
moves so as to keep aconstant distance,
the radius, from afixed point, the center.
The longest distance in astraight line from
one side of acircle to the other, passing
through the center, is called the diameter.
C IRCUrT, E lec t r i c , assemblage o f
electrical conductors (usually wires) and
components through which current from a
power source such as abattery or gener¬
ator flows (see ELECnucrrY).

Components may be connected one after

another (in series) or side by side (in
parallel). If current may flow between two
points, their connection is aclosed circuit;
if not, an open circuit; and if resistance be¬
tween them is virtually zero, ashort cir¬
cuit. Shon circuits between the tenninals
of the power source are dangerous. (See
also m^CTRONics-, kirchhoffs laws.)
CIRCUITBREAKER, device now often
used in place of afuse to protect electrical
equipment from damage when the current
excMds adesired value, as in short circuit¬
ing. The circuit breater opens the circuit
automatically, usually by means of acoil
that separates contacts when the current
reaches acertain value. One advantage of
the circuit breaker is that the contacts may
be reset (by hand or automatically)
whereas afose has to be replaced. Small
circuit breakers are used in the home (as in
many television sets), larger ones in in¬
dustry.
C I R C U L AT I O N O F T H E B L O O D . S e e
BUX5D C IRCULAT ION.

CIRCUMCISION generally refers to the
removal of the foreskin of the penis, either
as areligious requirement (notably among
Jews and Muslims) or as asurgic^
measure for sanitary or other reasons (for
example, to relieve tightness of the fore¬
skin).
CIRCUS, in the modern sense, an enter¬
tainment involving equestrian, acrobatic,
animal, trapeze and clown acts, nic
modem circus first appeared in London in
1768, when Philip Astley launched an
equestrian show to which other acts were
added. The first US circus was opened by
an Englishman, J. W. Ricketts, in Phila¬
delphia in 1793. Its imitators often formed
traveling shows, performing under an
enormous tent, the "Big Top." The most
famous American circuses, later com¬
bined, were those of Barnum and Bailey
and the Ringling Brothers, which became
three-ring circuses as they expanded and
added additional staging areas for their
n u m e r o u s a c t s .

CIRRHOSIS, chronic disease of the liver
with disorganization of normal structure
and repiacemenc by fibrous scars and
regenuating nodules. It is the end result of
many liver diseases, all of which cause
liver-cell death; most common are those
associared with alcoholism and following
some cases of hepatitis while certain
poisons and hereditary diseases are rare
causes. All liver functions are impaired,
but sy^toms often do not occur until
early liver failure develops with edema,
ascites, jaundice, coma, emaciation, or
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crossing the sweet orange and the tri¬
foliate orange. It is stronger and harder
than the sweet orange.
C ITROEN, Andr4 Gus tave (1878-
1935), French engineer and industrialist
who earned the name "the French Henry
Ford” for mass producing the Citroen
automobile (from 1919).
CITRON, alarge yellowish fruit with a
thick white rind and asmall pulpy though
acidic center. The rind is crystallized as
candy, while the juice flavors syrups and
beverages.
CITY, any large center of population,
often distinguished from atown or village
by the diversity of economic and cultural
activities within it; or acenter offcially
designated as acity for purposes of locd
government. Cities first developed in the
Middle East, notably in Mesopotamia.
One of the earliest true cities was Ur in
Sumer, dating back to at least 3500 BC.
Thereafter cities proliferated throughout
the Middle East iid in any parts of the
world where civilization developed, either
as religious or governmental centers, or as
centers of trade, transportation, markets
and manufacturing. Few early cities had
more than 20,000 inhabitants and even
Rome, the largest in the Empire, had no
more than 800,000.

Urban life decayed in Western Europe
during the Dark Ages, but proliferated
elsewhere. Around the 6th to 8lh cenmries
AD Ch’ang-an, the T’ang capital in China,
was the largest and most cosmopolitan
city in the world; Teotihuacan in Mexico
had possibly 200,000 inhabitants, and
somewhat later Chan-Chan in Peru had
possibly 250,000. In Europe the Renais¬
sance was ushered in by the revival of the
cities as centers of trade and culture, but
the giant cities of today were strictly a
product of the industrial revolution.
US Cities. As long as water was (he most
economical means for the transportation
of heavy fteight, American cities were
built on major bodies of water or on
navigable rivers. America’s first important
cit ies (Boston, Newpon, New York,
Philadelphia, Charleston) were se^ris.
A s t h e t i d e o f s e t t l e m e n t a d v a n c e d
westwaid, new cities were built on the in¬
land rivers (Pittsburg Cincinnati, Louis¬
ville, St. Louis) and on the Great Lakes
(Cleveland, Detroit, Chicago). All of these
cities provided markets where the farmers
of the hinterlands exchanged their
products for imported manufectures.

The harnessing of steam power in the
19th century brought about an industrial

gastrointestinal-tract hemorrhage; blood
clotting is often abnormal and plasma
proteins are low. The liver damage is not
reversible, but if recognized early in the
alcohol ic, abstent ion can minimize

T r e a t m e n t c o n s i s t s o fprogress ion ,
measures to protect the liver from excess
protein, diuretics and the prevention and
treatment of hemorrhage.
CISNERO^ Henry Gabriel (1947- ),
first Hispanic mayor of amajor US city.
Cisneros, aDemocrat, was elected to four
terms as mayor of San Antonio, Texas
(1981-88). He was credited with advanc¬
ing economic development and lessening
ethnic polarization.
CISTERCIANS, or white Monks, Ro¬
man Catholic religious order founded at
Citeaux, France, in 1098 by St. Robert of
Molesme and at its height in the 12th and
13lh cenmries. Cistercians eat and work in
silence and abstain from meat, fish and
eggs.
CITIES OF REFUGE, six cities of an¬
cient Palestine. People accused of mur¬
ders, committed by accident or in self-
defense, remained safe in these cities until
they were tried. If found innocent, they
continued to live in the cities of refuge.
CITIZENSHIP, alegal relationship be¬
tween an individual and the country of his
nationality, usually acquired by birth or
naturalization. The terms for acquiring
citizenship vary in different countries but
usually depend on aperson's place of
birth and the nationalities of the parents.
In the US. anyone bom on American soil
is an American citizen, unless bom of
foreign parents having diplomatic status.
If bom outside the US, the child can ac¬
quire US citizenship through either parent,
by birth if at least one parent maintains
residence in the US, or by residing in the
US for at least five years between ages 13
and 21 if only one parent is an American
citizen. Aperson may become anatural¬
ized citizen of the US by residing there for
five years under permanent stams. The
citizen is given apassport, government
protection and constitutional rights, and
must pay taxes and be ready to serve in
the armed forces.
CITIZENS’ PARTY, US political party,
founded in 1979. It favors public control
of energy industries, an end to nuclear
power, institution of price controls and a
cut in defense spending. The environ¬
mentalist and author Barry Commoner, its
1980 presidential candidate, polled
234,279 votes, or 0.3% of the total.
QTRANGE, hybrid orange produced by
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revolution in America that profoundly af¬
fected urban life. Steamboats brought new
prosperity to river towns, while the rail¬
road made possible the growth of cities
remote from major waterways but close to
the natural resources—coal, iron, oil—
demanded by industry. In the past,
manufacturing had been limited to small
shops or to scattered mills operated by
water power. The steam engine made fac¬
tories independent of mill streams. Now
they concentrated in cities where transpor¬
tation facilities and labor were available.

In 1920, the US Census found for the
first t ime that more than hal f of the US
population was urban—that is. lived in
places with populations of 2,500 or more.
In the first census (1790), only 5% of the
total population of 4million was urban.
Increasingly, the Census Bureau's definiti¬
on of an urban place came to have little
relevance to the reality of US urban
civilization. Since 1950, the unit of
analysis used by the Census Bureau has
been the metropolitan area, consisting of a
large population nucleus together with ad¬
jacent communities that have ahigh de¬
gree of social and economic integration
with that nucleus. In 1985, 332 metropo¬
litan areas occupying 16.2% of the US
l a n d a r e a c o n t a i n e d 7 6 . 5 % o f t h e U S
population,
e r r y p l a n n i n g , p l a n n i n g f o r t h e
^owth of acity or town to take into con¬
siderat ion the physical, social and
economic aspects of its environment.

In the US var ious c iv ic re form move¬
ments were already active before the Civil
War. leading to legislation to enforce slum
clearance and provide better educational
and recreational facilities while designers
such as Frederick L. Olmsted and Daniel
Burnham (planner of Chicago's Colum¬
bian Exposition of 1893) stimulated their
fellows to more imaginative efforts. Un¬
fortunately the teams responsible for such
work tended to impose their own class and
moral values on ocher social classes. More
recently efforts have been made to avoid
such mistakes; large federal subsidies
have been made available, notably for
low-cost housing and city center renewal
projects, and planning has begun to take
human as well as physical factors into ac¬
count. Local government has become in¬
creasingly professional in planning ahead
a n d o v e r 3 0 U S u n i v e r s i t i e s n o w o f f e r
courses in city planning.
CITY-STATES politically independent
communities controlling the lives of their
own citizens and dominating the sur¬

rounding countryside. They flourished in
three major areas of Western culture:
among the ancient civilizations of the
Middle East, notably in Sumeria (ancient
Babylonia) and Flioenicia; in the classical
period of Greece (emerging about 700
BC): and in Europe from the 11th to the
16th centuries, notably in Italy and Ger¬
many.
CIVETS, weasellike carnivorous mam¬
mals of the family Vive/rUae, found in
Africa and SAsia. The African civet, C/-
vetticfis civetta, is reared for the musky-
smelling oily substance used as abase for
perfumes that is produced by glands under
the tail.

CIVICS, the study of the rights and duties
of citizê hip, generally taught as abranch
of political science. The name derives
from the Latm civis, meaning citizenship,
Civics became part of the curriculum of
public schools in the US in the 19th cen¬
tu ry.
CIVIL DEFENSE, measures taken to
protect anation’s civilian population and
its resources in case of enemy attack. Civil
defense efforts at state and local levels are
directed and coordinated at the national
level by the Office of Civil Defense.
Ciyn, DISOBEDIENCE, aform of
policii^ action involving intentional
violMion of the law in order to draw atten¬
tion to alleged injustices. Hie aim is to en¬
list public sympathy, and the idea probab¬
ly dates back to the essay On Civil Dis¬
obedience by the 19th-<entury American
writer Henry David thoreau. It was suc¬
cessfully used by the Indian leader oandhi
to help gain independence for India, and
has been employed by movements as
diverse as the Suffragettes and the Viet¬
nam-War protesters, not always accom¬
panied by Gandhi’s technique of "passive
resistance.” In the US the civil rights
movement has made the most widespread
and striking use of civil disobedience,
CIVILIZATION, the achievement of a
culture that is complex enough to sustain a
heterogeneity of people and ideas, able
both to preserve its past and to sponsor in¬
novation, transmission of its style and
values as well as the unity of the people
who comprise it.
CIVIL LAW, law dealing with private
rights of individual citizens in contrast to
branches of law, such as criminal law.
which regulate relationships between in¬
dividuals and the state. Thus civil law in¬
cludes mortgages, marriage, inheritance,
citizenship and property. The term civil
law is also used for codified legal systems
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derived from Roman Law. not from the
common law.

Today, Western countries comprise civil
law nations (most of Europe and Latin
America) and common law countries
(notably Great Britain, Canada and the
US). In civil law countries, courts base
judgments on codified principles rather
than on precedents, and they do not fea¬
ture trial by jury or the law of evidence.
CIVIL LIBERTIES, in the US. freedoms
guaranteed by the 1st and 4th amendments
t o t h e u s c o N s m v n o N . F r e e d o m o f

religion, speech, press, and assembly, and
security of person, house, papers, and ef¬
fects are not rights granted by these
a m e n d m e n t s . T h e a m e n d m e n t s a s s u m e
that Americans already possess them as
natural rights. The 1st and 4th amend¬
ments simply prohibit the government
from infringing them.

Civil liberties are distinguished from
two other classes of rights protected by the
BILL OF RIGHTS and later amendments to the

Constitution. Civil rights—particularly
those embodied in the 13th, 14th, 15th,
a n d 1 9 t h a m e n d m e n t s — a r e c o n c e r n e d
with equality of citizenship. Procedural
rights—such as those contained in the 5th,
6lh, and 14ih amendments—^provide such
protections as fair trial and due process of
l a w .

CIVIL RIGHTS, in the US, r igh ts
granted by the us coNsrmmoN to ensure
equality of citizenship of all Americans.
T h e f r a m e r s o f t h e C o n s t i t u t i o n e n ¬
visioned arepublic of political equals, free
of the hereditary-privileges and disabilities
of the Old World. Nevertheless, they ex¬
cluded Indians and Negro slaves from
citizenship and severely restricted the
citizenship of women. The realization of
the ideal of civil equality has been aprin¬
cipal theme of US history.
Blacks. Slavery was aboli.shed in the US
by the 13th Amendment. The 14th and
15 th amendmen ts , and ase r i es o f c i v i l
rights acts, sought to secure the rights of
citizenship to the former slaves. Not until
the 20th century, however, did Congress
and the US Supreme Court not only effec¬
tively assure the voting rights of blacks
but extend the concept of equal citizenship
to the social and economic realms, outlaw¬
ing segregation in schools and housing
and discrimination in employment, public
accommodations, and the criminal justice
sys tem.
Women. The special but inferior status as¬
signed women under English common law
was largely preserved in the US until the

20th century. The 19th Amendment to the
Constitution gave women the vote nation¬
wide, and women have used the antidiscri¬
mination taws originally enacted on behalf
of blacks to achieve equal citizenship as
currently understood despite the failure of
the EQUAL RIGHTS AMENDMENT tO win
ratification in the early 1980s. (See women
■s MOVEMENT.)
In general. The civil rights of all citizens
have been enhanced by legislation and
court decisions affecting elections, such as
judicial promulgation of the one-man-one-
vote principle and regulation of campaign
financing to minimize the disproportionate
influence of wealth on elections.
CIVIL RIGHTS COMMISSION,
government agency established by the
Civil Rights Act of 1957 to oversee
enforcement of federal civil rights laws.
The eight commissioners and staff make
findings of fact, which they submit to the
president and Congress; they have no
enforcement authority.
CIVIL SERVICE, the permanent body of
civi l ian employees of agovemmenL
usually excluding elected officials, judges
and military personnel. Appointment and
promotion are generdly based on merit, to
secure efficiency and freedom from politi¬
cal influence. Civil services date from an¬
cient CThina and Rome, and acivil service
bureaucracy has become increasingly im¬
portant as the functions of national
governments have increased in scope and
complexity.

In the US the civil service’s integrity
and continuity suffered from the spoils
SYCTEM (gifts of government jobs as politi¬
cal rewards), firmly established from 1828
u n d e r P r e s i d e n t A n d r e w J a c k s o n . A t ¬
tempts to establish amerit system failed
until the Pendleton act (1883) set up the
Civi l Service Commission to administer a
merit system of federal employment. The
H a t c h A c t s o f 1 9 3 9 a n d 1 9 4 0 f o A a d e
federal employees to play any active part
in politics beyond voting. Since the 1880s
many states, cities and countries have set
up civi l service systems for public
employees.
erVILWAR, American (1861—1865),
conflict between 11 Southern states,
k n o w n a s t h e c o n f e d e r a t e s t a t e s o f
AMERICA, and the US Federal government.
Because the 11 states had attempted to
secede from the Union, the conflict was
officially called the "War of Rebellion" in
the North. Since it was asectional strug¬
gle. it is also known, particularly in the
South, as the "War between the States."

U S
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Europe. The North also had superior
manufacturing, transportation and other
facilities. The South had apoor railroad
system, few good harbors and little indus-
By. The North set out to crush the South
by naval blockade and offensive war—
waged both in the East and the West.

Congress gave Lincoln authority to
recruit 500,000 men. When volunteers
failed to come forward in sufficient num¬
bers, the first national conscription act in
American history was passed in March
1863. The South, too, enacted conscrip¬
tion. As the world’s major cotton exporter,
the South expected financ ia l and
diplomatic support from abroad, and what
it lacked in numbers and equipment it lar¬
gely made up for in the quality of its sol¬
diers and their leaders.
Hie campaigns. The war. which opened
in the East with the Federal disaster at
BULL RUN, was won by the superior num¬
bers and hard fighting of the Federals
against the brilliant tactics of the South,
and by the crippling naval blockade. Brit¬
ain and France stayed neutral (though
British aid to the South provoked the
TRENT AFFAIR and AUiBAMA CLAIMS). The
war really began with the peninsula cam¬
paign (1862) of G. B. McClellan which
bogged down close to Richmond. The
great southern commander, Robert E. Lee,
harassed McClellan in the seven days bat¬
tles, then blunted aFederal thrust, again
at BULL run; but his own northward drive
was stopped at Antietam. (The victory
gave Lincoln the occasion to issue the pre¬
liminary EMANCIPATION PROCLAMATION.)
Undaunted, Lee defeated Federal troops at
FREDERICKSBURG and CHANCELLORSVILLE
(where he lost his brilliant commander,
"Stonewall" jackson) and moved north
again.

In the war ’s c l imact ic bat t le , Lee was
turned back at OErrYSBURO, Pa. (July
1863). Meanwhile in the West Ulysses S.
Grant moved down into W. Tenn. to win
the battle of Shiloh (1862), and W. S.
Rosecrans pushed Braxton Bragg through
Te n n . E . i n t o G a a t M u r f r e e s b o r o a n d
Chickamauga New Orleans fell to David
Farragut- Grant’s objective was vicksburg
on the Mississippi R. When it fell, aday
after Gettysburg, Grant became Supreme
Commander and began relentlessly
pounding at Lee in the East. From the
West W. T. Sherman moved on At lanta,
marched to the sea, laying waste the
countryside, then turned to join Grant.
Caught in apincers, Lee surrendered at ap-
POMATTOX court HOUSE. April 9, 1865.

Significance. The Civil War was one of
the most crucial events in American his¬
tory. It was fought for total aims: restora¬
tion of the Union or independence for the
South. The conflict destroyed slavery and
the agrarian society of the South which
depended on it, stimulated northern in¬
dustry and ensured the supremacy of the
Federal government over the states.
Military historians often see the struggle
as the first modem, or "total" war. The
American Civil War was probably the
greatest sustained condsat in history before
W W l .

Origins. Tlie immediate cause of the war
was the North’s refusal to recognize the
right of states to secede from the Union.
The war’s underlying cause lay in the
socio-economic division between North
and South. The economy of the South,
based on the plantation system of agricul¬
ture, dependai on slave labor, which be¬
came increasingly distasteful to the more
industrialized non-slave-owning North-
Political differences, between the two sides
came to ahead over the question of
westward expansion—whether slavery
should be permitted in the new states and
territories or remain confined to the South.

Attempts to settle this question produced
the MISSOURI compromise (1820) and the
COMPROMISE OF 1850 whtch was nullified by
the KANSAS-NEBRASKA ACT (1854). The
DRED SCOTT DECISION (1857) and Lincoln’s
election as president (1860) inflamed the
situation. Fearing that aRepublican presi¬
d e n t w o u l d e n f w c e a b o l i t i o n , S . C .
seceded from the Union on Dec. 20,1860,
and was soon foEowed by six other states.

The CONFEDERATE STATES elected Jeffer¬
son Davis provisional president, and after
Lincoln ordered supplies to Federal-held
Fort Sumter, in Ch^leston (S.C.) Harbor
Confederate ^ns opened fire on the fort
on April 12. The fort surrendered, and
four more states (N.C., Va., Ark. and
Tenn.) joined the Confederacy. So began
w h a t S e n a t o r J a m e s M . M a s o n o f Va .
aptly called "a war of sentiment and
opinion by one form of society against
another form of society."
The war. The determination of both sides
led to over 2,400 named battles. The war
involved 1,600,000 Federal troops and
nearly 1,000,000 Confederates. There
were over 600,000 dead. Union armies
suffering more than 600,000 casualties,
the Confederates nearly half as many. The
Nor th ou tnumbered the South by
22,000.000 to 9,000,000 and was con¬
stantly reinforced by immi^tion from
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The South was devastated, its economy in
ruins, but the North emerged stronger than
before. Slavery was abolished, but the
balance of power between the states and
the Federal government remained aprob¬
lem. (See a lso c iv i l r ights and l iber t ies.
RECONSTRUCTION.)
CIVIL WAR, English (1642-51), the
conflict between Royalists and Parliamen¬
tarians that led to the defeat and execution
of Charles I, and the establishment of the
C o m m o n w e a l t h u n d e r O l i v e r c r o m w e l l .
It is also called the Puritan Revolution, be¬
cause the king’s opponents were mainly
Puritan, and his supporters chiefly Epis¬
copalian and Catholic. But the consti¬
t u t i o n a l i s s u e a t s t a k e w a s w h e t h e r
England should be effectively ruled by
parliament or by amonarch claiming
supreme authority by virtue of the divine
right of kings. War between parliament’s
Roundheads and Charles’ Cavaliers began
after Charles opposed the long parlia¬
ment's efforts to curb his powers. No
clear-cut social or geographical boun¬
daries divided the forces. In the first major
battle, Charles' army held back Parliamen¬
tarian troops under Robert Etevereux, Earl
of Essex, at Edgehill near Warwick
(1642). This enabl^ Charles to establish
headquarters at Oxford, but Prince Rupert
lost to Cromwell ’s "Ironsides" at Marsion
Moor (1644), On June 14. 1645, Fairfax
and Cromwell destroyed the Royalist
army at Naseby, and by autumn 1646 par¬
liament held most of England. Fighting
flared up again after Charles’ capture
(1646), but Cromwell routed Scottish in¬
vaders at Preston. After Charles’ execu¬
tion (1649) fighting recurred. Cromwell
brutally subdued Ireland (1649-50),
crushed Scottish troops at Dunbar (1650)
and defeated Charles II’s Scottish forces at
Worcester (1651). This was the last battle
of the war.
CLAIBORNE, Will iani (cl587-1677?),
English-bom fur trader from Virginia,
who seized and briefly held Maryland
(1644-46). His insurrection ousted the
Catholic governor, Leonard Calvert, and
in the 1650s he was one of four commis¬
sioners of England’s Puritan government
governing the colony.
CLAIR, Ren6 (Rend Chomette; 1898-
1981) French film director, producer and
writer especially of screen comedies. Bom
in Paris, he worked on both silent and
"talkie" films, including Sous les loirs de
Paris (1930).
CLAM, the general name given to many
two-shelled bivalve mollusks. Giant clams

on coral reefs may reach adiameter of
1.2m (4ft) and weigh 0.25 ton.
CLAN, group of families claiming de¬
scent from acommon ance.stor, through
either the female or the male line, and ac¬
knowledging the authority of asingle
chieftain. An important feature of the clan
is exogamy, the practice of marrying out
of the clan (marriage within the clan is
regarded as incest).
CLAPHAM SECT, evangelical Christian
group, active 1790-1830, responsible for
abolishing slavery and pioneering other
social reforms. Founded in Clapham, Lon¬
don, by the banker H. Thornton, and led
by William Wilberforce, the group in¬
cluded many members of parliament.
CLARE, Saint (or Clara; 1194-1253),
I ta l ian founder o f the poor g la res . She

was bom at Assisi, and was influenced by
St. FRANCIS OF ASSISI. Canonized 1255.
CLARENDON, Edward Hyde, 1st Eari
of (1609-1674), English statesman and
historian, author of the History of the
Rebellion, apersonal account of the
English Civil War. As lord chancellor
1660-67, he was achief adviser and mini¬
ster of Charles II, but lost favor and fled to
France.
CLARINET, woodwind instrument com¬
prising atube (usually wooden) with a
flared bell and tapered mouthpiece with a
single reed. Different tones are produced
by the fingers opening and closing holes
(some covered by keys) in the tube.
Clarinets feature in dance bands, military
bands, woodwind groups, symphony or¬
c h e s t r a s a n d a s s o l o i n s t r u m e n t s . T h e
clarinet was invented in Germany by
Johann Christoph Denner early in the 18th
c e n t u i y.
CLARK, Abraham (1726-94), political
leader during the Revolutionary War,
member of the 1776 Continental Congres,
and aNew Jersey signer of the Declara¬
tion of Independence. After the Revolu¬
tion, he called for abill of rights to be in¬
cluded in the projected US Constitution
and earned his nickname, the "Poor Man’s
Counselor," by defending poor farmers in
land cases.

CLARK, George Rogers (1752-1818),
US frontiersman and Revolutionary War
officer who led the campaign against the
British in the Northwest Territory. With
about 175 volunteers, he succored in
capturing key British forts north of the
Ohio R, principally Kaskaskia (1778) and
Vincennes(1779).
CLARK, James Beauchamp (1850-
1921), US Congressman, Democratic
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10 keep Rhode Island's government basi¬
cally democratic and liberal, securing its
royal charter in 1663.
CLASS, alevel of social stratification,
e.g. upper, middle, and lower class, but
without the rigid boundaries charac¬
terizing caste, so that mobility between
classes is possible.
C L A S S A C T I O N S U I T, a l a w s u i t
brought by one or more members of a
large group on behalf of all members who
share acommon interest in the issues of
law and fact, and have suffered asimilar
wrong for which they seek relief from the
court. If the trial court agrees to hear the
suit, all members of the group must be in¬
formed and be given the opportunity, if
they so desire, to exclude themselves from
the group. If amember does not exclude
himself, he must accept the Judgment of
the court. One or more stoc^olders, for
instance, may bring aclass action suit on
behalf of other stockholders who object to
the policies of the corporation. Class ac¬
tion suits have been successfully brought
against companies which, over aperiod of
years, systematically discriminate against
womui or minorities in their pay and
promotion policies.
CLASSICISM, art forms and culuiral
periods characterized by the conscious
emulation of classical antiquity, particu¬
larly the art and liuramre of ancient
Greece and Rome. Emphasizing order,
clarity, restraint and hannony of form,
classicism was most notably exemplified
by the Renaissance, the "reterdi” of classi¬
ca l c iv i l i za t ion . A f te r the Manner is t and
Baroque periods, classicism reappeared in
the 18d)-I9di-century movem^t known
as NEOCLASSicisM. Influenced by Johann
Winckelmann, principal exponents of the
movement included Antonio Canova, J. L.
David and Robert Adam.
C L A S S I F I C A T I O N O F L I V I N G
T H I N G S . S e e t a x o n o m y.
CLAUDEL, Paul (1868-1955), French
Roman Catholic dramatist, poet and diplo¬
mat. Influenced by rimbaud and intensely
religious, he drew inspiration for his sen¬
suous, lyrical verse from nature and
Oriental thought.
CLAUDE LORRAIN (real name, Claude
GeWe or Gell6e; 1600-1682), afounder of
French romantic landscape painting, lived
and worked mostly in Rome. His canvases
usually show abiblical or classical scene
dominated by an idyllically lit landscape.
His later works are almost visiona^ in
their intensity and inspired such painters
a s T u r n e r .

Party leader and speaker of the House of
Representatives. Bom in Ky, but repre¬
senting Mo. (1893-95, 1897-1921),
"Champ" Clark helped to oust dictatorial
House Speaker J. G. Cannon, whom he
succeeded (1911-19).
CLARIS John Bates (1847-1938), US
economist, professor at Columbia U
1895-1923 and au thor o f the influent ia l
Distribution of Wealth (1899).
CLARK, Kenneth Bancroft (1914- ).
US psychologist whose 1950 report on
school segregation was cited in the
Supreme Court’s 1954 ruling against
segregation. Aprofessor at CCNY 1942—
1975, he was active in many civil rights
and ̂ ucational organizations and was the
first black member of the New Yorit State
Board of Regents (1966-86).
CLARK, MaA Wayne (1896-1984), US
general, commander of Allied ground for¬
ces in Italy in WWn and commander of
W<q>erations in the Korean War (1952-
53). He led the invasion of Italy in 1S43.
CLARK, Ramsey (1927- ), US lawyer
and politician. Ite s^ed in the depart¬
ment of Justice (1961-66) as assistant at-
mtney general and (^mty attorney
general, becoming US attorney general in
1966, under President Lyndon B. Johnson.
Clark was astrong {^oponent of civil
rights and an opponent of the Vietnam
W a r
CLARK, Tom Campbell (1899-1977),
US lawyer from Dallas, Tex., who was at¬
torney general 1945-49 and an associate
justice of the US Supreme Court (1949-

CLARK, William (1770-1838), US ex¬
plorer, aleader of the lewis and Clark ex¬
pedition 1804-06, and brother of George
Rogers Clark. Previously afrontier soldier
(1791-96), he was sub̂ uenfly superin¬
tendent of Indian affairs and governor of
Missouri Territory (1813-21).
C L A R K , W i l l i a m A n d r e w s ( 1 8 3 9 -
1925), US copper magnate, rival of Mar¬
cus Daly for control of copper deposits
and political power in Montana. He was a
US senator 1901-07.
CLARKE, Arthur Charies (1917- ),
Brit ish science fiction and science writer,
best known as the author of the film 2001 :

ASpace Odyssey (1968) and for his
detailed design for communications satel¬
l i t e s i n 1 9 4 5 . H i s b e s t - k n o w n n o v e l i s
Childhood's End (1953).
CLARKE, John (1609-1676), English
Baptist clergyman, one of the founders of
Rhode Island (1638) and aco-founder of
Newport. With Roger williams he helped

67).
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CLAUDIUS, name of two Roman em¬
perors: Claudius I(Tiberius Claudius Ne¬
ro Germanicus; 10 BC-AD 54) reigned
AD 41-54. Asickly nephew of Tiberius,
he was ascholar and wri ter. He invaded

Britain (AD 43). annexed Mauretania, Ly-
cia and Tlirace (AD 44-46), improved
Rome’s legal system and encouraged co¬
lonization. He was poisoned by his second
wife Agrippina. Claudius 11. Gothicus
(Marcus Aurelius Claudius: AD 214-270)
reigned 268-70. An army officer, he suc-
ce^ed Galtienus.
CLAUSEWITZ, Karl von (178-1831),
Prussian general, strategist and military
historian, known mainly as the author of
On War (1833), which revolutionized
military thinking after his death. He
defined war as an extension of diplomacy
and urged the destruction of enemy forces,
morale and resources. He has thus been

called the prophet of total war (although
he favored defensive fighting).
CLAUSIUS, Rudolf Jul ius Emanuel
(1822-1888), German theoretical physi¬
c i s t who fi rs t s ta ted the second l aw o f

thermodynamics (1830) and proposed the
term entropy (18W). He also contributed
to kinetic dieory and the theory of
electrolysis.
CLAVICHORD, astringed keyboard in¬
strument used primarily between the 15th
and 18th centuries. Its sound is produced
by brass blades (tangents) hitting against
pairs of strings. Although small-toned, it
is especially sensitive and responsive. It
was the usual household musical instru¬
ment in 16lh-18lh-century Germany.
CLAY, Cassius. See all muhammad.
CLAY, Cassius Marcellus (1810-1903),
US abolitionist, politician and statesman;
founder of the antislavery journal True
American, in Lexington, Ky., 1845. He
was afounder of the Republican Party,
1 8 5 4 . a n d U S a m b a s s a d o r t o R u s s i a
(1861-62 and 1863-69).
CLAY, Henry (1777-1852), US states¬
man, famous for his attempts to reconcile
North and South in the pre-Civil War
period. Bom near Richmond. Va., Clay
served as both US representative and sen¬
ator fromKy. 1806-1852, and secretary of
state 1825-29. He helped produce the Mis¬
souri COMPROMISE on slavery (1820). In
1844 he was Whig presidential candidate

but lost the election by alienating New
Yori: abolitionists on the issue of the an¬
nexation of Tex. as aslave state.. His
career cu lminated in the ccmpromise o f
1850. acomplex package of "slave" and
"free" provisions. Known as "the great

compromiser," Clay lost support as the na¬
tion became more bitterly divided. He is
also remembered as one of the war hawks
of 1812 and fo r h is cont rovers ia l Ame¬
rican System, aseries of radical economic
proposes.
CLAY, Lucius Dubignon (1897-1978),
US general assigned to govern the
American zone of West Germany 1947-
49. He supervised the Berlin Airlift.
CLAY, an extremely important type of
earth. Most clays consist of very small
particles of hydrated aluminum silicates
(kaolinites), although other minerals are
often present. They are usually produced
by the weathering of rocks. Clay is found
in layers under the earth’s crust and often
at river mouths. When wet, clay is easily
malleable and retains its shape when
dried. If it is fired (baked) in ahigh-
temperature oven or Win it becomes ex¬
tremely hard and, if first coated with a
glaze, nonporous. For centuries clay has
served man in the form of water jugs,
pots, bricks and many other sorts of earth¬
enware and it still has amultitude of prac¬
tical uses. Electrical insulators, sewage
pipes, cement, kitchen tiles, chinaware,
bricks and paper manufacture all require
clay. It is often used as an impermeable
core of dams. Clay, moreover, is essential
to the soil if crops are to be grown. It
holds moisture and prevents organic
material from being washed away. Pure
clay—kaolin or china clay—is while and
finds ex tens ive app l ica t ion in the
manufacture of porcelain materials.
CLAYTON, John Midd le ton (1796-
1856). US secret^ of state (1849-50)
who negotiated with British minister Sir
H e n r y B u l w e r t h e c l a y t o n - b u l w e r
T R E A T Y .

CLAYTON ANTITRUST ACT, a law
passed by Congress in 1914 to supplement
the SHERMAN ANTITRUST ACT Of 1890. The

Clayton act specified illegal monopioiistic
practices, among them certain forms of
iot^locking directorates and holding com¬
panies. It also legalized peaceful strikes,
picketing and boycotting. In 1921, how¬
ever. the Supreme Court interpreted the
act as doing no more than legalize labor
unions and not their practices. (See mono¬
poly.)
CLAYTON-BULWER TREATY,
Anglo-American agreement of 1850 con¬
cerning aproposed canal across the
Isthmus of Panama. Both sides agreed to
con t ro l , finance and ma in ta in the cana l
jointly, and "not to occupy, or fortify, or
colonize... any part of Central America."

a n
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generally held to be the founder of
Athenian democracy. He built upon
Solon's reforms and broadened the base of
government, which nevertheless may be
seen as somewhat aristocratic when com¬
pared with that of his grandson reiucLES.
CLEMATIS, vines and free-standing
plants whose flowers bear four large
sepals but no petals. They are best known
as garden plants but wild species include
the virgin’s bower of eastern states whose
seeds are buried in afluffy ball called
"o ld - raan ’sbea rd . "
CLEMENCEAU, Georges (1841-1929),
French statesman and journalist, afounder
of the Third Republic and twice French
premier, 1906-09 and 1917-20. Clemen-
ceau was aconunitted republican. He
worked with Leon Gambetta (1870) for
the overthrow of the Second Empire and
supported zola in the drbyfus affair.
Dt̂ ng his second premiership he made a
major contribution to the Allied victory in
WW and to the drafting of the Treaty of
Versa i l l es .
CLEMENS, Samnel Langhome. See
T WA I N . M A R K .

CLEf^NT, name of 14 popes. Saint
Clement I(d.101?) became pope around
92. He is noted for aletter to the church at
Corinth reflecting his sense of his
audiority as bishop of Rome. Clement V
(cl260-1314), pope from 1305, was a
Frenchman. Crowned at Lycms, he settled
at Avignon, beginning the Babylonian
Captivity of the p^acy (1309-77), when
it was subject to ̂ e influence of the kings
o f F r a n c e . C l e m e n t V U ( 1 4 7 8 - 1 5 3 4 ) ,
elected 1523, was ayounger brother of
Lorenzo dc’ Medici and acousin of Pope
Leo X. Because of his alliance with Fran¬
cis Iof France against Holy Roman
Emperor Charles V, Rome was sacked by
impoial troops in 1527. He refused to
invalidate the marriage of Henry VIII of
England to Catherine of aragon, thereby
causing the breach between England and
Rome. Althou^ areformer himself, he
did not appreciate the seriousness of the
rise of Lutheranism in Germany. He was a
patron of Raphael and Michelangelo.
CLEMENT OF ALEXANDRIA (c l50-
c215 AD), theologian of the early Chris¬
tian Church. His most important work is
the trilogy Exhortation to the Greeks, the
Tutor and Misce l lan ies . Bom in Athens,
Clement spent most of his life as ateacher
in Alexandria.

CLEOPATR^ name of several queens
of the Ptolemaic dynasty, the most famous
being the Egyptian Queen Cleopatra VII

But differing inteipretations of the ueaty
produced friction and, after the second
Hay-Pauncefote Treaty (1901), the US
built the PANAMA CANAL alone.
CLEAN AIR ACT, fust passed in 1963
and updated in subsequent years, empo¬
wered the federal government to give
grants, conduct studies, and create and en¬
force regulations designed to combat air
pollution. In paiticuiar, under this act,
standards were set for limiting pollutants
in auto emissions and restricting industrial
air pollution in regions in which the at¬
mosphere bad become foul.
CLEARY, Beverly (1916- ), US author
o f h u m o r o u s a n d r e a l i s t i c c h i l d r e n ' s
books. Ramona Quimby appeared as a
major character in Beezus and Ramona
(1955). Cleary received the Laura Ingalls
WildCT Awaid for her coniributioiis to
chi idren’s l i terature. Dear Mrs. Henshaw
(1983) won Che 1984 Newbery Medal.
CLEAVAGE, physical property of a
mineral, the tendency to split aJong certain
preferred planes parallel to an actual or
possible crystal face: e.g., galena, whose
crystals are cubic, cleaves along three
mutually perpendicular planes (pâ el to
100,010, (X)l). Such cleavage is useful in
identifying minerals. Rock cleavage
generally takes place along certain planes
defined by the preferred orientation of
minerals, or may represent numKOus
closely spaced cracks (joints) in the rock.
Rock cleavage is usually iiKlined to the
b«kiing of sedimentary rocks.
CLEAVER, Leroy Eldridge (1935- ),
US black inilitant, aleader of the Black
Panther party. His autobiographical Soui
on Ice (19^) deals with his own ex-
praience of racial hatred and tte US penal
sys tem.
CLEFT PALATE, acommon develt^
mental deformity of the p^te in which
the two halves do not meet in the midline:
it is often associated with harelip. It can be
familial or foUow disease in early preg¬
nancy, but may appear spontaneously. It
causes acharacteristic nasal quality in the
ay and voice. Plastic surgery can close
t h e d e f e c t a n d a l l o w m o r e n o r m a l

development of the voice and teeth.
CLEISTHENES, two ancient Greek
statesmen. Cieistbenes of Sicyon, tyrant
of the house of Orthagoras, ruled c6(X)-
570 BC. He vigorously opposed artd
ridiculed the A^ve Dorian ascendancy.
During his rule Delphi became acenter of
the Delphic Amphictyony, an association
of neighboring stales. His grandson Cleis-
thenes of Athens (late 6tb century BC) is
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(69-30 BC) who, as mistress of Julias
Ca&sar and later wife to Mark Antony, had
aprofound influence on Roman politics.
Her marriage to Mark Antony contributed
to Egypt’s defeat by Rome, which in turn
led to the couple’s tragic .suicide. A
celebrated femme fatale, she is the subject
of dramatic works by Shakespeare and G.
B. Shaw.
CLEOPATRA’SNEEDLES, two large
stone obelisks erected by Thutmose III at
Heliopolis in Egypt, clSOO BC. One now
s t a n d s o n t h e T h a m e s E m b a n k m e n t i n
London; the other is in Central Park, New
York City.
C L E V E L A N D , ( S t e p h e n ) G r o v e r
(1837-1908), twice Democratic president
of the US. remembered for his unswerving
honesty in government. Grover Cleveland
was bom in Caldwell, N.J. In 1855 he
moved to Buffalo and entered the legal
profession. In 1881 he was elected mayor
of Buffalo, and little more than ayear later
was catapulted into the Job of governor of
N.Y. state. There his opposition to graft
and opportunism earned him acountry¬
wide following and, in 1884, despite the
efforts of Tammany Hall, the Democratic
presii
F i r s t
herence to principle often cost him politi¬
ca l suppor t . He imp lemen ted the
Pendleton Civil Service Act (1883), cut¬
ting by almost 12,(K)0 the number of posts
previously controlled by political patro¬
nage, and this cost him much of his own
parly's backing. Cleveland also angered
Western limber companies, cattle ranchers
and railroaders by exposing illicit land
deals. And by tryhig to reduce tariffs, he
antagonized Eastern hankers and in¬
dustrialists. After losing the presidential
e l e c t i o n o f 1 8 8 8 , C l e v e l a n d w a s
lenuminated by the Democratic Party,
once more in spite of Tammany Hall, in
1892.
Second Term (1893-97). Cleveland took
office Just as the US was beginning to ex¬
perience severe economic depression. He
s a w t h e S h e r m a n S i l v e r P u r c h a s e A c t
(1890) as amajor factor in causing the
depression and forced its repeal in 1893,
but this measure had bale impact.
ClevelaiKl then anempled to replenish the
treasury by buying gold from private
financiers. Again, this proved to be no
remedy.

The situation deteriorated for Cleveland
wi th the outbreak o f labor t roub les. He
lost support by turning away Jacob Coxey
and his "army" of unemployed citizens,

and by using troops to break the pullman
CTRiKE (I8M). In 1896, with the presi¬
dent's popularity at its lowest ebb, sil¬
ver supporters gained control of the
Democratic Party, nominating WilUam
Jennings Biyan for the presidency.
Cleveland retired to Princeton, where he
died-
CLIBURN, Van (Harvey Lavan Clibum,
Jr., 1934-), US concert pianist. He be¬
came world famous after winning the
International Tchaikovsky Piano Comped-
tioD in Moscow in 1958. An international
event of the same kind is now held an¬
nually in his name in the US.
CLICK BEETL^ along-bodied, shoit-
Icgged beetle which can throw itself over
with a"ebek" if placed on its back. The
"ciick" is carried out by aspecial hinge
between the first and second segments of
(he thorax. On the underside of the first
segment th^ is aspine which rests in a
groove in the next segment. When upside
down, the beetle bends its head back, pull¬
ing the spine out of the groove. This is
then thrust sharply back, making an
audible ebek and throwing the beetle into
the a i r. H ie la rvae o f ebek beet les a re
wire-worms, serious agricultural pests.
CLlF FDWELLERS, prehistoric Indians
who bui l t mult i - roomed houses, sheltered
beneath overhanging c l i f fs , in the
American Southwest . Most of the dwel l¬
ings date from about AD 1000. The Cliff
Dwellers were apeaceful agricultural
community whose settlements, built high
above the canyon floors, were inaccessible
to roving tribes. When the Spanish arrived
in the Southwest in the 16th century, they
f o u n d t h e s e t t l e m e n t s a b a n d o n e d . T h e
Cbff DweUers are considered to be mem¬
bers of the Pueblo culture. Cbff Dwellers
ru ins are found in Mesa Verde Nat ional
Park, Col., and in national monuments in
Ariz., N.M. and Ut.
CLIMATE, the sum of the weather con¬
ditions prevalent in an area over aperiod
o f t i m e . W e a t h e r c o n d i t i o n s i n c l u d e
temperature, rainfall, sunshine, wind,
humidity and cloudiness. Climates may be
classing into groups. The system most
used today is that of Vladimir Koppen,
with five categories (A. B, C, D. E).
broadly defined as follows:
AEquatorial and tropical rainy climates;
B A r i d c l i m a t e s ;
CWarmer forested (temperate) climates
DColder forested (temperaie) climates;

a n d
ETreeless polar climates.
These categories correspond (o agreat ex-

idemial nominat ion,
jTerm. (1885-89). Cleveland’s ad-
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CLINTON, Gtorge C739-1812). US
vice-president, statesman and revolution¬
ary soldier, often called die "father of New
York stale." He built up N.Y.’s economy
during seven terms as governor (1777-95;
1801-04). He was aleading opponent of
the Federa l Const i tu t iOD. He was v ice-
president for 18049612 and apresidential
candidate in 1804.
CLINTON, Sir Henry (cl738-1795).
English general aj^inied (in 1778) cora-
mander-in-chief of British forces during
t h e A m e r i c a n R e v o l u t i o n a f t e r d i s t i n ¬
guishing himself at bunker hiu. He cap¬
tured Charleston in 1780 but resigned in
1781. He was blamed for the British sur¬
render at Yorktown in that year.
CLIFPERSHIPS, 19tb-century sailing
ships, the fastest ever built. They evolved
from the Baltimore clippers and were built
in the US and later in Britain. They had a
very large area of sail, relied on agood
crew, and traded with China and Australia
where speed paid off. Two famous ships
were Donald McKay’s Lightning and the
British Cutty Sark (now at GrMnwich,
England).
CLIVE OF PLASSEY, Robert Clive,
1st Baron (1725-1774), British soldier
and administrator, twice governor of Ben¬
gal, who established British power in
India. He defeated both the ^ench at
Arcot (1751) and the Bengal nawab, Siraj-
ud-Daula, at Plassey, thus securing dl
Bengal for the east India company. He
reformed administrative corruption in
Bengal. Although acquitted by parliament
in along and notorious trial of the charge
of dishonesty when in oMce, he after¬
wards committed suicide.
CLOCKS AND WATCHES, devices to
indicate or record the passage of time: es¬
sential features of modem life. In prehis-
tory, time could be gauged solely from the
positions of celestial bodies; anatural
development was the sundial, initially no
more dian avertical post whose .shadow
was cast by the sun directly onto the grou¬
nd. Other devices depended on the flow of
water ftom apierced container—the rates
at which mariced candles, knotted ropes
a n d o i l i n c a l i b r a t e d v e s s e l s b u r n e d
down—and the flow of sand through a
constriction from one bulb of an hourglass
t o t h e o t h e r .

Mechanical clocks were probably
known in ancient China, but first appeared
in Europe in the 13th century AD. Power
was supplied by aweight suspended from
arope, later by acoiled spring; in both
cases an escapement was employed to

tent to zoning by latimde; this is because
the closer to the equator an area is, the
more direct the sunlî  it receives and the
less the amount of atmosphere through
wfrich chat sunlight nuist pass. Other fac¬
tors are the rotation of the earth on its axis
(diurnal differences) and the revolution of
the earth about fte sun (seasonal differen¬
ces) .

Paleoclimatology, the study of climates
of the past, has slmwn that thne have been
considerable long-term climatic changes
in many areas: this is seen as strong
evidence for continental drift (see also
PLATE TECTONICS). Other theories include
variation in the solar radiation and change
in Che earth's axial t i l t . Man’s influence
has caused localized, shoft-ierm climatic
changes. (See clouds, meteorology.
TROPIC wind).
CLINICAL ISYCHOLOGY, sc ient ific
and applied branch of psychology con¬
cerned with the study, diagnosis, and
t rea tmen t o f i nd i v i dua l s w i th emo t iona l
and behavioral disorders.
CLINTON, BiU (1946- ), 42nd presi¬
dent of the US (1993- ). Anative of
Arkansas, he graduated (1968) from
Georgetown U. in Washington. D.C.. at¬
tend^ (1968-70) Oxford U. in England
as aRhodes Scholar, graduated (1973)
f rom Yale Law School , then re turned to
Arkansas, where be taught law and
entered Democratic poHiics. He was attor¬
ney general of Arkansas 1977-79 and
governor 1979-81. 1983-92. In 1990 he
became
Democratic Leadership Council, in which
role he helped redef̂  the Democratic
Party as the party of the middle class rat¬
h e r t h a n t h e c o a l i d o a o f l a b o r u n i o n s ,
minorities, poor people, and other special
interests that voters regularly r^ected in
imsidenrial elections. The Democratic
nominee for president in 1992, he carried
32 s ta tes and the D is t r i c t o f Co lumbia ,
winning 370 electoral votes to Republican
incumbent George Bush’s 169, and 43%
of the popular vote to Bush’s 38% and
independent H. Ross Perot’s 19%.
CLINTON, De Witt (1769-1828), US
politician who promoted the building of
the Erie Canal a^ the Champlain-Hu^n
Canal. As mayor ofNew York for most of
1803-15 and N.Y. governor, 1817-23 and
1825-28. he set up important civic and
political reforms and social relief for the
Roman Catholics, slaves and the poor. He
had Federalist and Republican support for
his presidential candidacy in 1812. but
lost to James Madison.

o f t h e c e n t r i s tc h a i r m a n
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control the energy release. Around 1657-
58 Huygens applied the pendulum prin¬
ciple to clocks; later, around 1675, his
hmrspring and balance-wheel mechanism
made possible the fust portable clocks—
resulting eventually in watches. Jeweled
bearings, which r̂ uced wear at critical
points in the mechanism, were introduced
during the 18th century, and the first
chronometer was also devised in this (%n-
tury. Electric clocks with synchronous
motors are now commonly found in the
home and office, while the atomic clock,
w h i c h c a n b e a c c u r a t e t o w i t h i n o n e
second in 3million years, is of great im¬
portance in science.
CLOISONNt, artistic process by which
metal objects, such as Jewel boxes and
bases, are decorated by fusing colored
enamel onto their surface. The design is
created by the arrangement of metal strips
soldered edgewise onto the surface of the
object. The compartments (cloisons)
created by these strips are filled with
colored enamel and the object is then
heated, thus fusing the enamel with the
surface. After it is cooled, the surface is
then highly polished. Originally aPersian
technique, cloisonne spr^ throughout
the Middle East and was highly developed
during the Byzantine perî . It was per¬
fected by the Chinese, Japanese, and
French.
CLONE, acell or organism (hat is geneti¬
cally identical to the cell or organism from
which it was derived. Cloning, the crea¬
tion of clones, is asexual, so there is no
mixing of parental genes. Clones may be
produced by such reproductive method as
cell division in bacteria, cell budding in
yeasts, or vegetative duplication (plant
cuttings). The experimental cloning of
mice has been achieved by replacing the
nucleus of afertilized mouse egg ceil with
t h e n u c l e u s o f a c e l l f r o m a m o u s e
embryo. The egg cell then develops into a
mouse that is genetically identical to the
donor embryo.

Monoclonal systems (systems derived
fiom asingle cell) are uŝ  for the produc¬
tion of diagnostics and medicines.
CLOSED SHOP, an establishment where
the employer accepts only members of a
specific union as his employees, and con¬
tinues to employ them only if they remain
un ion members . The t a f t - ha r t l ey ac t o f

1947 forbids closed shops in industries in¬
volved in or affecting interstate com¬
m e r c e .

C L O T H I N G . S e e f a s h i o n .
CLOTTING, the formation of semisolid

deposits in aliquid by coagulation, often
by the denaturing of previously soluble al¬
bumin. Thus clotted cream is made by
slowly heating milk so that the thick
cream rises; the curdling of skim milk to
make cheese is also an example of clot¬
ting. Clotting of blood is acomplex
process set in motitm when it comes into
contact with tissues outside its ruptured
v e s s e l . T h e s e t i s s u e s c o n t a i n a f a c t o r,
thromboplastin, which activates ase¬
quence of changes in the plasma clotting
factors (12 enzymes). Alternatively, many
surfaces, such as ̂ ass and fabrics, ac¬
tivate asimilar sequence of changes. In
either case, factor 11 (prothrombin, formed
in the liver), with calcium ions and a
date le t foc tor, is conver ted to thrombin.
This converts factor I(fibrinogen) to
fibrin, atough, insoluble polymerized
protein which forms anetwork of fibers
around the pikelets (see blood) that have
stuck to the edge of the wound and to each
other. The network entangles the blood
ceils, then contracts, squeezing out the
serum and leaving asolid clot. (See also
A t m C O A O U L A K T S : E M B O L I S M ; H E M O P H I U A ;

HEMORRHAGE; THROMBOSIS.)
CLOUD CHAMBER, device, invented
by C. T. R. Wilson (1911), used to ob¬
serve the paths of subatomic particles. In
simplest form, it comprises achamber
containing saturated vapor and some liq¬
uid, one wall of the chamber (the window)
being transparent, another retractile.
Sudden retraction of this wall lowers the

temperature, and the gas becomes super¬
saturated. Pusage of SUBATOMIC PARTICLES
through the gas leaves charged ions that
serve as seeds for condensation of the gas
into droplets. These fog trails (condensa¬
tion trails) may be photographed through
the window. (See also bubble chamber.)
CLOUDS, visible collections of water
droplets or ice particles suspended in the
atmosphere. Clouds whose lower surfeces
touch the ground are usually called fog.
The water droplets are very small, indeed
of colloidal size (see aerosol); they must
coagulate or grow before falUng as rain or
snow. This process may be assisted by
cloud seeding; supercooled clouds are
seeded with particles of (usually) dry ice
(i.e., solid carbon dioxide) to encourage
condensation of the droplets, ideally caus¬
ing rain or snow.
Types of Clouds. There are three main
cloud types; Cumulus (heap) clouds,
fonned by convection, and often moun¬
tain- or cauliflower-shaped, are found
from about 2.000ft up as far as the
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tropopause. even temporarily into the
stratosphere (see atmosphere). Cirrus
(hair) clouds are composed almost entirely
of icy crystals. They appear feathery, and
a r e f o u n d a t a l t i t u d e a b o v e a b o u t
20,000ft. Stratus Oayw) clouds are low-
lying, found between ground level and
about 5,000ft. Other types of cloud in¬
clude cirrostratus, ciirocumulus, al¬
tocumulus, altostratus, cumulonimbus,
stratocumulus and nimbostratus.
CLOVER, leguminous plant, of which
there are many species belongiiijg to the
genus Tr i fo l ium. Found ma in ly in
temperate regions, clover plants have tri¬
fo l ia te leaves and roundish flowerheads.
Many species are cultivated as fodder
plants for cattle.
CLOVES, the dried, unopened flowers of
the evergreen clove tree. Originally grown
in the Moluccas or Spice Islands, the
Philippines and islands nearby, they were
first appreciated by the Chinese for ^r-
fiiming the breath. They were later im¬
ported to Europe and are now grown in
the West Indies and Mauritius. Hieir main

use nowadays is as flavoring and in
medicine. OU of cloves is used for diges¬
tive upsets, as apainkiller for toothache
and as an antiseptic.
CLOVISI (AD C466-511) , Frankish
king, founder of the Frankish monarchy.
He amassed ahuge kingdom from the
Rhine Rto the M^iterranean. defeating
the Romans at Soissons (486) and the
Visigoths under Alaric II of Spain at
Vouille {5tn). He became aChristian in
c498. Clovis compiled the code of Salic
law, followed by his successors the
M E R O V t N G l A N S .

CLOWN, acomedy figure of the pan¬
tomime and circus. Modem clowns pos¬
sibly derived from the vice figures of
medieval miracle plays, but clowns were
also known in ancient Greece and Rome
and as jesters or fools in medieval courts.
They later figured as harlequins in the
coMMH)iA dbll'artb; but their grotesque
makeup, baggy clothes and slapstick and
tumbling (e.g. Joseph Grimaldi) de¬
veloped fully only in die 1800s. The best-
known 20th-century circus clown was
Emmett Kelly.
CLUBFOOT, deformity of the foot, with
an abnormal relationship of the foot to the
ankle; most commonly the foot is turned
in and down. Abnormalities of fetal pos¬
ture and ligamentous or muscle develop¬
ment, including cerebral palsy and spina
bifida may be causative. Correction in¬
cludes gentle manipulation, physiothe¬

rapy, plasty splints and sometimes
surgery.
CLUB MOSS, flowerless plant of the
order Lycopodiaies, allied to the ferns and
horsetails. These plants have awide
d is t r i bu t i on . The common c lub moss o r

stag's bom moss is found in upland
heaths.
CLUNY, small town in Ecentral France
1 2 m i N W o f M a c o n . I t s B e n e d i c t i n e

abbey (910-1790) was the parent house of
the Ouniac order. Only apart of its great
basilica, once the largest church in W
Europe, remains. Pop 4,540.
CLYDE, the most important river in Scot¬
land and one of Britain’s major commer¬
cial waterways, rising on the Lanarkshire-
Dumfr iesshire border in southwest Scot¬
land and flowing some 106mi to its es¬
tuary, the Firth of Clyde. Its upper valley,
Clydesdale, is noted for its fruit and
market garden crops. Near Lanark, at the
FaUs of Clyde, the river is harnessed for
hydroelectricity. From Lanark on, its val¬
ley is occupied by heavy industry. At the
head of navigation is the city-seaport of
Glasgow, Scotland’s chief commercial
center. To the west, on the northern bank,
is Clydebank, with large engineering in¬
terests and the shipyards that built the
Queen Elizabeth // and other large ships.
CLYTEMNESTRA, in Greek mythol¬
ogy,-daughter of Leda and Tyndareus,
twin sister of Helen of Troy, wife of
Agamemnon, and mother o f three
daughters and ason, Orestes. Clytem-
nestra, along with her lover, killed h»
husband a f te r be had sac r i ficed one o f
their daughters to the gods. She and her
lover were both killed by her son to
avenge the death of his father.
COAL, hard, black mineral burned as a
fuel. With its by-products coke and coal
tar it is vital to many modern industries.

Coal is the compressed remains of tropi¬
cal and subtropied plants, especially those
of the CARBONIFEROUS and Permian periods.
Changes in the world climatic pattern ex¬
plain why coal occurs in all continents,
even Antarctica. Coal formation began
when plant debr is accumulated in
swamps, partially decomposing and form¬
ing peat layers. Arise in sea level or land
subsidence buried these layers below
marine sediments, whose weight com¬
pressed the peat, transforming it under
liigh-temperaiure conditions to coal; the
greater the pressure, the harder the coal.

Coals are analyzed in two main ways:
the "ultimate analysis" determines Ae
total percentages of the elements present
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(carbon, hydrogen, oxygen, sulfur and
nitrogen); and the “proximate analysis"
gives an empirical estimate of the amounts
of moisture, ash, volatile malerials and
fi x e d c a r b o n . C o a l s a r e c l a s s i fi e d , o r
ranked, according to their fixed-carbon
content, which increases progressively as
they are fonned. In ascending rank, the
main types are: lignite, or brown coal,
which weathers quickly, may ignite spon¬
taneously, and h^ alow calorific value
but is used in Germany and Australia;
subbituminous coal, mainly used in
generating stations; bituminous coal, the
commonest type, used in geneiaiing stati¬
ons and the home, and often converted
into coke; and anthrac i te a lus t rous coa l
which bums slowly and well, and is the
preferred domestic fuel.
COAL GAS, amixture of gases produced
by the destructive distillatioD of coal, con¬
sisting chiefly of hydrogen, methane and
carbon monoxide. Other products are coke
and coal tar. Coal gas is used as adomes¬
tic fuel, but has been largely superseded
by natural gas.
COAL TAR, adense black viscous liquid
produced by the destructive distillation of
coal; coke and coal gas are other products.
Fractional distillation of coal tar produces
awide variety of industrially important
substances. These include asphalt (pitch),
creosote (a wood preservative), and
various oils used as fbels, solvents, pre¬
servatives, lubricants and disinfectants.
Specific chemicals that can be isolated in¬
clude benzene, toluene, xylene, phenol,
pyridine, naphthalene and anthracene—
the main source for the pharmaceutical
and other chemical industries.
COASTGUARD, US, branch of the
armed forces, is aserv ice wi th in the US
D^artmenl of Transportation except
when operating as part of the Navy in time
of war. I ts funct ions inc lude search and
rescue; marit ime law enforcement; marine
inspection and licensbg; port safety and
security; and waterways management. In
1992, 37,150 men and women served in
the US Coast Guard.
COAST GUARD ACADEMY, US, an
institution of higher education training
career officers for the us coast ouard, lo¬
c a t e d i n N e w L o n d o n . C o n n . S t u d e n t s
take afour-year course leading to a
Bachelor of Science degree and an
msign's commission in the US Coast
Gua^ .
COAST RANGES, aseries of mountain
ranges along the Pacific coast of North
America f rom Kodiak Is land. SAlaska, to

SCal. The mountains are of widely varied
geological composition. The highest peak
in Che entire series is Canada's Me Logan
(19.850ft).
COATI, climbing mammal related to Che
raccoon, with along flexible pigUke snout
used for digging, agood sense of smell,
and long claws and long tail. Coaiis live in
packs in the forests of South and Central
Amer ica .
C O AT S W O RT H , E l i z a b e t h ( 1 8 9 3 -
1986), US author best known for ha
chilchra's books. She won the 1931 New-
bery Medal for Tfie Cat Who Went to
Heaven(mO).
COBALT (Co), silvery-white hard, fer-
romagnctic metal in Group Vlll of the pe¬
riodic Cable; atransition element. It occurs
in nature largely as sulfides and arsenides,
and in nickel and copper ores; majM'
producers are Canada, Zaire and Zambia.
An alloy of cobalt, aluminum, nickel and
iron ("Alnico") is used for magnets; other
cobalt alloys, Mng very hard, are used for
cutting tools. Cobdt is used as the matrix
for tungsten carbide in drill bits. Chemi¬
cally it resembles iron and nickel; its char¬
acteristic oxidation states are +2 and +3.

Cobalt compounds are useful colorants
(notably the artists' pigment cobalt blue).
Cobalt catalysis facitilaces hydrogenation
and other industrial processes. Die
radioisotope cobalt-60 is used in radiation
therapy. Cobalt is aconstituent of the vital
vitamin B12.
COBB, Tyrus Raymund (1886-1961),
the "(^rgia I*each,“ one of baseball's
greatest players. In 24 years with the
Detroit Tigers and the old Philadelphia
Athletics he appeared in more games,
bat ted more t imes and made more h i ts
than any other major leaguer, his lifetime
average was arecord .367.
COBBETT, WUliam (1763-1835), Brit¬
ish radical writer and reformer, best
known for his Rural Rides (1830), which
portrayed the misery of rural wor̂ rs. His
radical views forced him to live in the US
1793-1800 and 1817-19. His Weekly
Political Register (founded 1802) was the
major radical newspaper of its day. He
was elected to parliament after the 1832
Reform Act .
COBRAS, poisonous snakes of the familv
Elapidae that spread the ribs of the neck
to form ahood when alarmed. The king
cobra, the longest poisonous snake, is
about 5.5m (18n) long. The Egyptian and
Indian cobras are the t rad i t ional snake-
charmer’s snakes. They respond to move¬
ment, not to music, as they are deaf.
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ly. ITiis plant grows throughout Europe
and parts of the US. It has spiny burs that
usually contains 2seeds, one of which
germinates aseason before the other. The
seedlings are poisonous to grazing ani¬
mals.

COCKROACHES running, flat-bodied
insects of the family Blattidae with long
antennae and hardened forewings that
protect the hindwings, as in beetles. They
feed on fungi and on plant and animal
remains, but also come indoore to eat ex¬
posed food, book bindings or even wood.
There are ^out 70 species in the US.
COCONUT PALM, Cocus nucifera, an
economically valuable tree found on many
tropical coasts. I t has along trunk
crowned by acluster of large fronds. The
fruits, coconuts, take one year to develop
and asingle palm nonnally produces up to
100 nuts in one year. Each nut is sur¬
rounded by athick fibrous husk and con¬
tains awhite kernel surrounding the
" c o c o n u t m i l k . " T h e k e r n e l i s d r i e d t o
produce copra, which is the source of
coconut oil, avegetable oil much used in
the US and Europe in detergents, edible
oils, margarine, brake fluid etc. The fibers
of the husk are used for mats and ropes.
COCOON, protective covering enclosing
the larvae of pupae or insects. The larva
prepares the cocoon as ashelter. While in¬
side the cocoon, the larva becomes apupa,
which in turn develops into an adidt in¬
s e c t .
COCTEAU, Jean (1889-1963), French
author, artist and film director. He first
rose to f^e with poetry, ballets such as
Parade (1917), and the novel Thomas Im-
posteur (1923). After overcoming opium
addiction he produced some of his most
brilliant work such as the play Orphee
(1926) and the novels Les Enfants Ter-
ribles (1929) and La Machine Infemale
(1934). Aprolific writer in many fields, he
dso made several films, of which Le Sang
d'tm Poite (1932) is the most adven¬
t u r o u s .

COD, members of the family Gadidae,
important food fish of the NAtlantic and
the Pacific, weighing up to 90kg (2001b).
Cod form dense shoals, feeding on other
fish and bottom-living animals. Females
lay up to 6million eggs at atime. Hie
"cod banks" off New ̂ gland and New¬
f o u n d l a n d s t i m u l a t e d c o l o n i z a t i o n o f

North America. The cod were salt^ their
livers yielded vitamin-rich cod liver oil
and the swimbladder produced isinglass, a
pure form of gelatin.
CODE, systematic and usually com-

COCA, South American shrub (Ery-
throxylon coca) whose dried leaves are the
source of cocaine It was used as aholy
drug by the Andean Indians.
COCAINE, an alkaloid from the coca
leaf, the first local anesthetic agent and
model for those currently used; it is oc¬
casionally used for surfece anesthesia. It is
admg of abuse, taken for its euphoriant
effect by chewing the leaf, as snuff or by
intravenous injection. Its abuse may lead
to acute psychosis. It also mimics the ac¬
tions of the sympathetic nervous system.
COCHISE (C18I5-1874), Chir icahua
Apache chief. Wrongly antagonized by
soldiers, he began asavage campaign
against whites in Ariz. in 1861 and effec¬
tively drove them from the area. In 1862
he was driven back by troops to the
Dragon Mts., which be teld until his cap¬
ture by Gen. Crook in 1871. He escaped,
but gave himself up when the Chiriĉ ua
Reservation was formed in 1872.
COCHRAN, JacqueUne (1912-1980),
US pilot. She obtained her pilot’s license
in 1932. after only three weeks’ flying.
First woman to fly in aBendix transcon¬
tinental race (1934), she won it in 1938.
She organized and headed the Women’s
Airforce Service Pilots (WASP) in WWn,
and was the first woman to fly faster than
sound.
COCKATOO, parrot with erective crests.
Its plumage is usually white, sometimes
black, pink, or yellow. Cockatoos live in
Aastralia and neighboring parts where
they are sometimes pests. They are good
t a l k e r s .

C O C K C R O F T, S i r J o h n D o u ^ a s
(1897-1967), English physicist who first
"split the atom." With E. T. S. Walton, he
built aparticle accelerator and in 1932 in¬
itialed the first man-made nuclear reaction
by bombarding lithium atoms with
protons, producing alpha particles. For
this work Cockcrof t and Walton received
the 195! Nobel Prize for Physics. In 1946
Cockcroft became the first director of the
UK’s atomic research laboratory at Har¬
well. and in 1959, the first Master of
Churchill College. Cambridge.
COCKLE, bivalve mollusk with cupped
shells ornamented with radiating grooves.
They live buried in mud or sand, in shal¬
low or deep water, and dig tlieraselves in
by means of amuscular fool that can be
protruded between the shells. There are
numerous species along the coast of North
A m e r i c a .
COCKLEBUR, any of several weeds
(genus Xanthium) of the composite fami-
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preheasive .set of legal rules. Many early
bodies of law such as that of Hammurabi
(cl800 BC), took this form. Roman law
was coding in the Twelve Tables and
again by the Emperor Justinian in the 6th
century AD. The law reform movement in
modem civil law countries chose the code
as the most accessible form of law; first of
these was the code napoleon of 1804-10.
Br i t a in , t he US and o the r common law
countries have made only limited use of
codes.
CODEINE, amild narcotic, analgesic and
cough suppressant related to morphine. It
reduces ̂ wel activity, causing constipa¬
tion. and is used mcure diarrhea.
CODE NAPOLfiON, French legal code,
officially the Code Civil. Napoleon I. as
first consul, appointed acommission to
devise areplacement for the confused and
corrupt local systems formerly in force.
The code, made up of 2,281 articles ar¬
ranged in three books, was enacted in
1804 and, although much altered, is still in
force today. Revision commissions were
appointed in 1904 and 1945. The code has

the model for nearly all codes in civil
law countries. The La. civil code (1825) is
closely based on it.
CODES AND CIPHERS, devices for
conveying information secretly, mostly
used in wartime and for espionage. In
ciphers individual letters or numerals that
m^e up amessage are transposed or
r^laced by other letters or numerals. But
ciphers can often be "tmken" because
each letter of the alphabet tends to occur
with aparticular frequency. Codes are
based on units that may vary in length
from letters to sentences. These units are
given arbitrary code equivalents known to
sender and rece iver, who u .se ident ica l
code books listing code words and sym¬
bols. Machines have often been used to
create complex codes and ciphers; today
computers dominate the Held.

The US National Security Agency.
NSA, is America’s top cipher maker and
breaker today. It is presently attempting to
monitor brê throughs in the commercial
and academic sectors to prevent foreign
governments from picking up information
through scientific and trade journals. A
recent bteakthrough in cryptography,
public key cryptography, allows the key to
the code to be t ransmi t ted in the c lear
since in this unique system the sender can
encode but not decode amessage and the
receiver can decode but not encode it.
COELACANTHS, fish common as 70-
million-ycar-old fossils, thought to be ex¬

tinct until rediscovered by scientists in
1 9 3 8 o f f t h e E A f r i c a n c o a s t , w h e r e
fishermen knew one species, LuimerUi
cha lumme, we l l .
COELENTERATE, aphylum of primi¬
tive animals. It indues anemones, corals,
jellyfish, the ffeshwater hydra, and many
others. The basic body form is atwo-
layered sac with amouth at one end which
is surrounded by aring of tentacles.
COEUR D’ALENE INDIANS,
t r i b e w h o l i v e d a r o u n d C o e u r d ’ A l e n e
Lake in Ida. Apeaceful people, they
belonged to the Plateau cultures and spoke
aSalisb language. Their descendants live
on areservation in the area.
COFFEE, drink produced from the
roasted fruit (beans) of the coffee plant.
'The coffee tree (or bush) belongs to the
genus Coffea, the most extensively cul¬
tivated species being Coffea arabica. The
coffee tree probably originated in Abyssi¬
nia. Its use as adrink rapidly spread
through Arabia in the 13th century and it
became popular in Europe during the 16th
and 17th cenmr ies. The US is now the
largest market for coffee.

Coffee is grown in many tropical
countries. Brazil produces more coffee
than any otiier country, but its share is be-
con^ less. F<r many Latin American,
Affkan and Asian countries it is avery
important export commodity. After pick¬
ing the ripe mberries are either natinally
dried and the hulls, pulp and parchment
removed (dry process), or are squeezed
out of their skin and soaked when slight
fermentation takes place, washed and then
dried (wash process). The processed ber¬
ries are roasted, which induces the coffee
color and aroma, partly through the forma¬
tion of caffeine. The coffee bush can also
be grown as ahouse plant, requiring
sevaal hours sunlight in the winter, al¬
though young plants thrive under fluores¬
cent li^t. Indoors, the temperature should
not drop below I3'C (53‘F) and the soil
should be kept evenly moist. Propagation
is by seeds and shoot tip cuttings.
COFFIN, Levi (1798-1877), US abo¬
litionist, called "president of the Under¬
ground Railroad" for his help to fugitive
slaves at "depots” in Newport, Ind., and
Cincinnati, Ohio.
COGNAC, historic town in Charente
department, WFrance. It give.s its name to
the famous brandy distilled in the area.
COHAN, George Michael (1878-1942).
US popular songwriter, actor, playwright
and producer. Acelebrated Broadway
song and dance man. he is best lemem-

Ind ian
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ly watery but later thick and tenacious, are
characteristic; sneezing, cough, sore throat
and headache are also common, but sig¬
nificant fever is unusual. Secondary bac¬
terial infectioa of ears, sinuses, pharynx or
lungs may occur, especially in pre¬
disposed people. Spread is from person to
person. Mild symptomatic relief only is
required.
COLD-BLOODED ANIMALS, or pol-
kilotherms, animals, in particular fish,
amphibians and reptiles, that cannot main¬
tain aconstant body temperature and
which are therefore greatly affected by
climatic changes.
COLDEN, CadwaUader (1688-1776),
colonial American physician, admioi-
strator and naturalist. As lieutenant gov^-
nor of N.Y. colony, he became unpopular
for defending the British position during
the STAMP ACT riots of 1765. He produced
a b o t a n i c a l c l a s s i fi c a t i o n o f A m e r i c a n

plants which was published by unneaus
in Sweden, and wrote astudy of the Iro¬
quois Indians, History of the Five Indian
Nations of Canada (1727).
COLD FUSION, claim by two chemists
at the University of Utah in 1989 that they
had caused the nuclei of heavy hydrogen
atoms to fuse at room temperature by
means of electrolysis using aheavy-water
solution of alithium salt, apalladium rod
as the negative electrode, and aplatinum
wire as the positive electrode. The passage
of an electric cunent over aperiod of time
was alleged to have generated quantities
of heat greatly in excess of the electrical
energy applied, and this was attributed to
nuc lear fus ion . Grea t exc i tement in the

scientific community, and premature an¬
nouncements of confiimation of the claim

when major laboratories repeated the ex¬
periment without success.
COLD HARBOR, locality in Ecentral
Va. , lOmi ENE of Richmond. I t was the
s c e n e o f t w o a v n , w a r b a t t l e s ; G a i n e s
Mill (1862) and Cold Harbor (1864). in
w h i c h R o b e r t E . L e e f o r c e d G e n i a l
Grant’s troops to withdraw with massive
l o s s e s .

COLD SORE, vesicular skin lesion of
lips or nose caused by Herpes simplex
virus. Often associated with periods of
general ill-health or infections such as the
common cold or pneumonia. The virus,
which is often picked up in early life, per¬
sists in the skin between attacks. Recur¬
rences may be reduced by special an¬
tivirus drugs, applied during an attack.
COLD WAR, state of tension between
countries, featuring mutually antagonistic

bered for composing such hits as "Give
My Regards to Broadway," "You’re a
(j^d Old Flag,
Dandy ’and the popular WWI song "Over
There," for which Congress awarded him
aspecial medal in 1940.
COHESION, Che tendency of different
pans of asubstance to hold together. This
is due to forces acting between its
molecules; amolecule will repel one close
to it but attract one that is farther away;
somewhere between these there is aposi¬
tion where work must be done either to
separate the molecules or to push them
together, lliis situation results both in
cohes ion and in adhes ion . Cohes ion i s
strongest in asolid, less strong in aliquid,
and least strong in agas.
COHN, Ferdinand Julius (1828-1898),
German botanist renowndd as one of the
founders of bacteriology. He showed that
b a c t e r i a c o u l d b e c l a s s i fi e d i n fi x e d
species and discovered that some of these
fwmed endospores that could survive ad¬
verse physical conditions. He was also the
first to recognize the value of Koch’s
work on the anthrax bacillus.

COIN, piece of stamped metal, of fixed
value and weight, issued to serve as
money. Coins were probably invented in
Lydia, Asia Minor, in the 8th century BC.
Their use spread through the civilized
world, and coins remained the main
medium of exchange until the introduction
of bank notes. Coins are made in licensed

government mints. They carry adesign on
both sides, traditionally including inscrip¬
tions giving their value and the name of
the issuing ruler or state. Gold, silver and
copper are the traditional metals, often al¬
loyed with harder metals to reduce wear.

Unscrupulous debt-laden rulers also
practiced debasement—reducing acoin's
precious metal content without changing
its face value. The Massachusetts Bay
Colony produced the first US coins in
1652. The first US mint was established in

Philadelphia in 1792. (See also money.)
COLBERT, Jean Baptiste (1619-1683),
French s ta tesman, finance min is te r and
compcrolier general under Louis XIV. He
transformed the finances of the state by
reforming taxation, correcting abuses in
the administration and encouraging in¬
dustry and trade. He introduced protective
tariffs, developed roads and canals,
created the French navy and merchant
marine, and was apatron of culture.
COLD, Common, amild illness of the
nose and throat caused by various types of
virus. General malaise and rhinit is, init id-

" Y a n k e e D o o d l e
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for Children of Crisis (5 voU., 1967-77)
and WomenofCrisis{2'/oh., 1978-80).
COLETTE, Sidonie 'Gabr ie l le (187^
1954), French writer and music-hall
actress known for her sensuous and subtle
characterizations of people, especially of
sl ight ly disre{wtable women in the
demimonde which she knew so well. Her
brilliant style was admired by proust. Her
best-known heroine is Claudine, athinly
veiled self-portrayal.
COLFAX, Schuyler (1823-1885), US
editor and politician. Speaker of the US
House of Representatives (1863-69) and
vice-president (1869-73) under President
Ulysses S. Grant. His political career was
ruined by his involvement in the Credit
Mobilier and other scandals.
COLGATE, William (1783-1857), US
soap manufacturer and philanthropist.
Colgate University was renamed for him.
COLIC, intermittent pain; generally ex¬
perienced as bouts of severe pain with
pain-free intervals. It is due to irritation or
obstruction of hollow viscera, in particular
the GAsmoiKTESTiNAL TRACT. Ureter and
gallbladder or bile ducts. Treatment of the
cause is supplemented by analgesics and
drugs (to reduce spasm of smooth
muscles.)
COLITIS, inflammation of the colon (see
GASTROitrrESTiNAL TRACT). Infection with
VIRUSES. BACTERIA or PARASITES may cause
it, often with enteritis. Inflammatory
col i t is can occur wi thout bacter ia l infec¬
t ion in the ch ron ic d i seases , u l ce ra t i ve
colitis and Crohn’s disease. Impaired
blood supply may also cause colitis.
Symptoms include colic and diarrhea
(with slime or blood). Severe colitis can
cause serious dehydration or shock. Treat¬
ments include antibiotics and, for inflam¬
matory coliiis, steroids, aspirin derivatives
or occasionally surgery.
COLLAGE, modem art form in which
various objects and materials are glued
o n t o a c a n v a s o r b o a r d a n d s o m e t i m e s
painted. Pablo picasso and Georges bra-
QUE extended it to cuBtsM in 1912-13, and
DADAISM and SURREALISM developed it fur¬
ther. Collage gave rise to "assemblage," a
modem art form using scrap-metal objects
and wood.
COLLAGEN, major component of con¬
nective tissue, constituting 70 percent of
its dry weight. The fibrib making up the
co l lagen fiber show charac ter is t i c
transverse stripes under an electron micro¬
scope. These stripes are due to the arran-
gement of polypeptide chains like three-
strand ropes. Collagen fibers of varying

policies but stopping short of actual fight¬
ing. The term is usually used to describe
post-WWII relations between the Western
powers led by the US and the communist
bloc led by the USSR. Both sides built
powerful alliances. The US establbhed the
NORTH ATLANTIC TREATY ORGANtZATTON and
the USSR organized the Warsaw pact.
Meanwhile anuclear arms race gained
momentum. Famous incidents in the Cold
War included the Berlin airuft (1948-
49). the CUBAN MISSILE crisis (1962), in
which the US forced Russia to dismantle
its missile bases in Cuba, and the Russian
invasion of Hungary (1956). The rise of a
communist, but independent China and a
growing assertiveness by nonaligned na¬
tions tended to weaken the leadership of
the superpowers. By seeking detente and
by negotiating arms-limitation treaties, the
US and USSR sought to relax Cold War
tensions.

Most analysts would argue that the
upheavals in Eastern Europe and the
USSR in 1989 led to the end of the Cold
W a r .

COLE, Nat "King" (Nathaniel Adams
Cole; 1919-1965), US singer and jazz
pianist. He first became known as a
pianist in the "Chicago Blues" manner, but
it was hb uniquely phrased, throaty sing¬
ing style that brought him his greatest
fame.
COLE, Thomas (1801-1848), British-
born painter who founded the Hudson
RiVER SCHOOL. Hls best-knowQ works are
v i e w s o f t h e C a t s k i l l s a n d t h e W h i t e
Mountains. Cole's grandiose. Italianate
paintings of the wilderness introduced
landscape as aserious subject for US
painting.
COLERIDGE, Samuel Taylor (1772-
1834), leading English poet, essayist and
critic. With WORDSWORTH he published
Lyrical Ballads (1798), alandmark in
early romanticism, in which Coleridge’s
major contribution was The Rime of the
Ancient Mariner, atale in verse of the sea
and fate. He is also remembered for an un¬
finished dream poem, Kubla Khan, pub¬
lished in 1816. He gave notable lectures
on Shakespeare and his Biographia
Uieraria (1817) criticizes the philosophy
of KANT. ncHTE and satELUNC and the
poetry of Wordsworth. Opium addiction
blighted his early life.
COLES, Robert (1929- ). US psychiatrist
who studied migrant families, Southern
black children involved in the civil rights
struggle, and other people involved in the
turmoil of social crisis. He is best known
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thickness are arranged in aloose mesh,
which gives alow elasticity to the skin,
i.e. skin can easily be dented or molded,
and these fibers are responsible for the
high tensile strength in the skin.
C O L L E C T I V E U N C O N S C I O U S , t e r m
used, especially by Carl jung, for those
parts of the unconscious derived from ra¬
cial, rather than individual, experience.
COLLECT^VIS^^ po l i t i ca l doc t r ine
which places control of economic activity
in the hands of the community or the
government, as opposed to capitalism,
which emphasizes private ownership.
Collectivists, beginning with Rousseau,
hold that it is only through submission to
the community that the individual can ful¬
fill himself and that economic power is
too important to be left to the self-interest
of Individuals.
COLLIER, John (1884-1968). US com¬
missioner of Indian affairs (1933-45), in¬
itiator of the Indian Reorganization Act
(1934), which reversed US Indian policy
of individual land allotments by restoring
tribal ownership of Indian lands.
COLLINS, Michael (1890-1922), Irish
revolutionary leader. Imprisoned for op¬
posing the British in the easter rising of
1916, he later became asinn fein leader
and intelligence chief of the guerrilla Irish
RH>UBUCAN ARMY. Collins helped to
negotiate the treaty with Britain which set
up the Irish Free State in 1921. and briefly
headed the Irish army and finance minis¬
try, but was ambushed and shot by Irish
opponents .
COLLINS,
1889), English novelist. Afriend of Dick¬
ens, he established his reputation in 1860
with the publication of The Woman in
White, one of the first English detective
stories.
COLLOID, or colloidal solution, asys¬
tem in which two (or more) substances are
uniformly mixed so that one is extremely
finely dispersed throughout the other. A
colloid may be viewed intuitively as a
halfway stage between asuspension and a
solution, the size of the dispersed particles
being larger than simple molecules,
smaller than can be viewed through an op¬
tical microscope (more precisely, they
have at least one diameter in the range l|x-
Imm). Typical examples of colloids in¬
clude fog and butter.

Colloids may be classified in two ways:
one by the natures of the particles (dis¬
persed phase) and medium (continuous
l*ase); the odier by, as it were, the degree
of permanency of the colloid. In the latter

case, one may define alyophilic colloid
as one that foims spontaneously when the
two phases are placed in contact; and a
lyophobic colloid as one that can be
formed only with some difficulty and
maintained for amoderate elapse of time
only under special conditions.

Colloids have interesting properties,
perhaps the most notable of which is light
dispersion. It is due to colloidal particles
in the atmosphere that the sky is blue in
the daytime and the sunset red. Moreover,
the property of ad.sorption of molecules
and ions at the interface between particles
and continuous phase plays amajor part in
water purification. (See also aeroscx.;
BROWNIAN MOTION; DIALYSIS: ELECTROPHORE¬

SIS; OSMOSIS; TYNDALL.)
C O L L O R D E M E L L O ,
Alfonso (1949- ), president of Brazil
(1990- ). Having campaigned on aplat¬
form of inflat ion contro l and f ree-market
reforms, he found himself stymied by
constitutional constraints, congression^
opposition, scandals in his administration,
and declining personal popularity.
COLOGNE (Kdln), river port and lead¬
ing industrial city in Germany, on the
Rhine Rin the Wof the country. Its
products range from heavy machinery to
toilet water (eau de cologne). Cologne’s
prosperity dates from its membership of
the HANSEATIC LEAGUE. The Cathedral of St.
Peter (built 1248-1880) is its most
renowned landmark. Pop 909,500.
COLOMBI^ republic in NW South
America. It is the only South American
country with both Pacific and Caribbean
coast l ines.

F e r n a n d o

(Wi l l iam) Wi lk ie (1824-

Official name: Republic of Colombia
Capital: BogotS
Area:440,831sqmi
Population: 33,778,000
Growth ra te : 2 .1%
Language: Spanish
Religion: Roman Catholic
Monetary unit(s): IColombian peso =
1(X) centavos
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Land. Colombia has four major regions:
i h e A n d e s ; t h e C a r i b b e a n c o a s t a l
lowlands; the Pacific coastal lowlands;
and the Eplains. Some 80% of the people
live in the Andean region. Three Cordil¬
leras (mountain ranges) branch out
northwards from the Pasto knot in the S,
some peaks exceeding 16,000ft. The
Caribbean lowlands are drained by slug¬
gish rivers that frequently flood, but in the
dry season big herds of cattle find good
grazing there. The Pacific lowlands are
wet and scantily populated. The Nsection
of the Eregion forms part of the South
American llanos or tropical grasslands;
the Ssection is equatorî  rain forest con¬
taining Leticia, Colombia's only port on
the Amazon R. The country’s climate
var ies f rom ext reme co ld to humid heat
according to altitude and proximity to the
c o a s t .

People. More than half of Colombians are
mestizos (of mixed European and Amerin¬
dian ancestiy); there are about 20% whiles
and minorities of mulattoes, blacks and In¬
dians. The literacy rate is about 80%.
Economy. Colombia is amajor world cof¬
fee producer. It also grows cotton,
bananas, sugar, tobacco, cocoa, rice, sor¬
ghum, com, wheat and barley. Rich in
minerals, the country has the largest coal
reserves in Latin America and substantial
reserves of uranium. Other resources in¬
clude oil, gas and precious metals.
Tramsportation is hindered by mountain
ranges, but cities are joined by road, rail
o r r i ve r and an advanced a i r ne two rk .
Tourism is becoming an important source
of foreign exchange.
History. Chibcha Indians of the ECordil¬
leras had ahighly developed culture
before the Spanish arrived in the early
16th century. Spain ruled the area until in¬
dependence, which fol lowed Simon
Bolivar’s victory over the Spanish at
Boyaca (1819). Greater Colombia then
comprised what are now Colombia,
V e n e z u e l a , E c u a d o r , a n d P a n a m a .
Venezuela and Ecuador became separate
countries in 1850; Panama became
independent in 1903. Throughout the 19th
century and most of the 20th Colombia
was deeply divided between centralizing
and Catholic conservatives and federalist,
ant ic ler ical l iberals. Their d i fferences led
to frequent civi l wars and mil i tary
dictatorships.

Under Alberto Lleras Camargo (pressi-
dem 1945-46, 1958-62) relative stability
was achieved. But in the 1970s aguerilla
insurgency arose, and in the 1980s the

rising power of the drug cartels threatened
to destroy civil government through
bombii^, kidnappings, and the murder of
g o v e r n m e n t o f fi c i a l s . U n d e r P r e s i d e n t
C^6sar Gaviria Trujillo (elected in 1990 in
acampaign in which several candidates
were assassinated), the government ar-
chieved some successes against the drug
lords, highlighted by the surrender in 1991
of Pablo Escobar Gaviria. leader of the
Medellin cartel, on the promise that he
would not be extradi ted to the US. Es¬
cobar, however, continued to direct his or¬
ganization from confinement and easily
escaped in 1992. The discovery of new oil
resources has helped to offset adecline in
the world price of coffee, Colombia's
principal export.
C O L O M B O P L A N
for economic development in Sand SE
Asia, inaugurated in 1951 at Colombo,
Ceylon (now Sri Lanka). The first par¬
ticipants were members of the Common¬
wealth, who were joined by the US. Japan
and some SE Asian countr ies. Aconsul t¬

ative committee meets annually to discuss
national accomplishments and plans.
Capital aid consists of grants and loans
f r o m t h e i n d u s t r i a l m e m b e r s t o t h e
developing countries.
COLOR, the way the brain interprets the
wavelen^ distribution of the light enter¬
ing the eye. The phenomenon of color has
two aspects: the physical or optical-con¬
cerned with the nature of the li^t-and die
physiological or visual-dealing with how
the eye sees color.

The light entering the eye is either
emitted by or reflected from the objects
we see. Hot solid objects emit light with
wavelengths occupying abroad con¬
tinuous band of the electromagnetic
spectrum, the position of Ihe most intense
radiation depending on the temperature of
the object-the hotter the object, Ihe shorter
the wavelengths emitted. We see the
shortest visible wavelengths as blue, the
longest as red. Hot or electrically excited
gases, consisting of nearly isolated atoms,
emit light only at specific wavelengths
characteristic of the atoms (see spectros¬
copy ) .

Tfre eye can only sec colors when the
light is relatively bright; the rods used in
poor light see only in black and white.
The cones used in color vision arc of three

kinds, responding to light from the red.
green or blue portions of the visible
spectrum. The brain adds together the
responses of the different sets of cones
and produces the sensation of color. The

cooperative program
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three colors to which the cones of the eye
respond are known as the three jmmary
colors of l ight. By mixing different
proportions of these three colors, any
other color can be simulated, equal inten¬
sities of all three producing white light.
TTiis is known as the production of color
by addition, the effect being used in color
tdcvision tubes where phosphorus glow¬
ing red, green and blue are employed.

Color pigments, woiking by transmis¬
sion or reflection, produce colors by sub¬
traction, abstracting light from while and
displaying only the remainder. Again a
suitable combination of aset of thrM pig¬
ments—cyan (blue-green), magenta (blu¬
e-red) and yellow (the "complementary"
colors of the three primaries)—can simu¬
late most other colors, adense mixture of
all three producing black. Tlris effect is
used in color photography but in color
printing an additional black pigment is
commonly used.
COLORADO, the "Centennial State,"
m o u n t a i n s t a t e o f t h e U S W e s t . T h e
Rocky Mts. cross central Colorado from N
to S. To the east are dry high plains, to the
Wthe mesas and canyons of the Colorado
Plateau. The Colorado, North Platte,
South Platte, Arkansas, and Rio Grande
rivers rise in the Colorado Rockies.

Mountain men and pioneers on their
way to California and Oregon were the
fi r s t A m e r i c a n s i n C o l o r a d o . T h e d i s ¬
covery of gold there in 1858 brought
miners, but silver and lead soon surpassed
gold in importance. The 19th century was
marked by violent miner’s strikes and by
economic booms and busts as the demand
of silver rose and fell. In the 20th century,
a^culture, made possible by irrigation on
the eastern plains, became the state’s chief
source of revenue until it was surpassed
by manufacturing around 1850. By then
Colorado was attracting an influx of new
residents f rom other s ta tes. Denver ex¬
panded and winter resorts boomed until
voters cried for limits to growth. More
recently Colorado has experienced an
economic downturn, repealing the old
cycle of boom and bust.
COLORADO RIVER, amajor US river,
rising in the Rocky Mts of NCol. and
flowing 1,450mi SW to enter the Gulf of
Cal . Features inc lude the grand canyon
and the hoover dam, one o f aser ies o f
dams chat provide irrigation for seven
s t a t e s .

COLORBLINDNESS, inability to dis¬
c r i m i n a t e b e t w e e n c e r t a i n c o l o r s , a n
inherited trait. It is adisorder of the retina

C o l o r a d o P r o fi l e
Name of state: Colorado
Capital: Denver (Other cities: Colorado
Springs, Aurora, Lakewood, Pueblo)
Neighbors: Neb., Wyo., Utah, N. Mex.,
Okla., Kans.
Statehood: Aug. 1,1876 (38th state)
Fami l iar name: Centennial State
Area: 104,247sqmi
Population (1990): 3,294,000
%change 1980-90:14.0
Density per sq mi: 31.8
Electoral votes: 8
Racial cmnp.: White, 88.2%; black,
4.0%; Hispanic. 12.9%; Asian, 1.8%
Per capita money income: $12,271
(Rank; 17)
Elevation: Highest-14,431ft Mount El¬
bert, Lowest-3,3 5(Mt Arkansas River
Mo t to : N i l s ine numine ( "No th ing
without Providence")
State flower: Rocky Mountain columbine
State bird: Lark bunting
State tree: Colorado blue spruce
State song: "Where the Columbines
C3row"
I N D U S T R Y A N D T R A D E
Gross state product (1986): $559.2 bii.
(Rank; 23)
Farm products: Cattle, com, wheat, dairy
products
Farm marketings (1989):
$3.9 bil. (Rank: 14)
M a n u f a c t u r e s : S c i e n t i fi c i n s t r u m e n t s ,
food products, transportation equipment,
machinery, printed materials, electrical
equipment
Value of mfis. shipped (1987):
$23.2 bil. (Rank: 32)
Mining: Petroleum, coal, natural gas

cones in the eye. The commonest form is
red-green color blindness (Daltonism)
usually found in men (about 8%), the
other types being rare.
COLOSSEUM, huge oval amphitheater
in Rome which held 45,000 spectators on
several tiers of seats supported by arches.
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Built by the Flavian Emperor Vespasian
and completed by his son, the emperor
Titus, AD 80. it was used for gladiatorial,
wild beast and other displays up to the 3th
century. It has been damaged by earth¬
quakes and its marble was quarried as
building stone in the Middle Ages.
COLOSSIANS, Epistle to the, book of
the New Testament written by St. Paul to
the Ch r i s t i ans o f Co lossae i n SW As ia
Minor. It resembles ephesian.s.

COLOSSUS OF RHODES, gigantic
statue of Helios, the sun god. one of the
SEVEN WONDERS OF THE WORLD. Erected
about 290-280 BC by the sculptor Chares
of Lindos, it stood at the harbor of Rhodes
in commemoration of the island’s success¬
ful defense against an invasion in 304 BC.
I t w a s m a d e o f b r o n z e f r o m t h e w a r
machines left behind by the invaders, and
stood 105ft high. The I6th-centuiy story
that it straddled the harbor entrance has no
basis in fact. The Colossus collapsed in an
earthquake (224 BC) and lay in ruins until
A D 6 7 2 . w h e n t h e S a r a c e n s s o l d t h e
bronze to an Edessa merchant.
COLT, Samuel (1814-1862), US inven¬
tor and industrialist who devis^ the re¬
volver, asingie-baireled pistol with a
revolving multiple breech (bullet cham¬
ber), in the early 1830s. His factories
pioneered mass-production techniques and
the use of interchangeable parts.
COLTER, John (cl775-1813). US trap¬
per and guide, the first while man to cross
the Wind River Mts and Teton Range
(1807) now in Yellowstone National Park.
He guided the 1803 lewis and clark ex¬
pedition and other expeditions up the Mis¬
souri R.

COLTRANE, John W i l l i am (1926 -
1967), US saxophonist, aleader in chang¬
ing JAZZ styles in association with Miles
DAVIS, Theotonius MONK, and others.
COLUMBA, Saint (c521-597 AD), Irish
missionary to Scotland. After founding
Irish monasteries at Derry and Kells, he
made the island of Iona abase for the con¬
version of NScot land.
COLUMBIA, District of. See washing-
T O . N , d . c .

COLUMBIA RIVER, rises in the Rocky
Mts o f SE Br i t i sh Co lumbia , Canada, i t
flows 460mi to the US border and thence
745mi to the Pacific Ocean, forming the
W a s h . - O r e . b o r d e r . T h e r i v e r ’ s v a s t

hydroelectric potential is partially har-
nes.sed by numerous dams, including
Grand Coulee Dam.
COLUMBIA UNIVERSITY, New York
City, one of the nation's major private

universities. Founded as King’s College in
1754, it was renamed Columbia (College
in 1784 and became auniversity in 1896.
Its schools and faculties include important
research institutes for intematioui rela¬
tions and schools of journalism, business
and social work. Its libraries hold valuable
r a r e b o o k s a n d M S c o l l e c t i o n s . I t h a s
some 22,000 students.
C O L U M B U S , C h r i s t o p h e r ( 1 4 5 1 -
1506), Genoese explorer generally credi¬
ted with the di.scovcty of America. An ex¬
perienced navigator, he hoped to sail W
across Che Atlantic to pioneer anew short
route to the spice-rich East Indies (former¬
ly reached by sailing E). Columbus failed
to win Portuguese baking but (^een
Isabella and King Ferdinand of Spain
eventually agreed to finance the voyage.

On Aug. 3, 1492, Columbus, command¬
ing the Santa Maria and accompanied by
the Nina and Pima, sailed from SW Spain
for the Canary Islands. On Sept. 6he set
out due Wand on Oct. 12 landed on San

Salvador Island (perhaps Samana Cay) in
the Bahamas. Afier discovering Cuba and
Hispaniola, he returned to Spain where he
was created an admiral and governor of
Che new lands discovered and to be dis¬
covered.

Columbus made three further voyages to
the New World. In Oct. 1493 he left Spain
with 17 ships, planning to sec up trading
posts and colonies and carrying hundreds
of colonists. He colonized Hispaniola, dis¬
covered Puerto Rico, Jamaica, the Virgin
Is lands and some of the Lesser Ant i l les
and explored the Scoast of Cuba. On liis
third voyage, 1498, he sighted South
America and discovered Trinidad. But the
Hispaniola colonists’ discontent with
living conditions threatened to break into
revolt. Complaints against Columbus rea¬
ched Spain, disorders continued, and Fran¬
cisco de Bobadilla was sent out to replace
him as governor. Columbus was sent back
to Spain in disgrace. His fourth and last
voyage (1502-04) was again intended to
find the elusive route to the East Indies,
instead he came upon the Central
American coast at Honduras and followed
it Eand Sto Panama. Columbus died two
yean after his last journey, poverty-strick¬
en and almost forgotten.
COLUMN, in architecture, slim vertical
structural support, usually cylindrical,
consisting of abase, shaft and acapital.
Columns support the entablature on which
the roof rests. Arow of columns fonns a
c o l o n n a d e . W i d e l y u s e d i n e a r l y
archi tecture, co lumns were character is t ic
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the sun, though the time between their
first appearance and their final disap¬
pearance may be as much as years. As
they approach the sun, afew comets
'develop tails (some comets develop mtse
than one tail) as long as )(X) million mi.
The tails of comets are always pointed
away fiom the sun, so that, as the comet
recedes into space, its tail precedes it. For
this reason it is generally accepted chat
comets’ tails are caused by the solar wind.

The head of the comet is known as the
nucleus. Nuclei may be as little as 3S0ft or
as much as 60mj in radius, and are
thought to be composed primarily of
frozen gases and ice mixed with smaller
quantities of meteontic material. Most of
the mass o f acon^ t i s con ta ined w i th in
the nucleus, Aough this may be less than
0,000,001 that of the earth. Surrounding
the nucleus is the bright coma, avast area
that is composed of gas and possibly small
particles erupting from the nucleus. Com-
etaiy orbits are usually very eccentric el¬
lipses, with some poihelions closer to the
sun that of Mercury, aphel ions as
much as 1(X).0(X) AU from ttu sun .The
orbits of some comets take the form of hy¬
perbolas, and it is thought that these have
their origins altogether outside the solar
system, that they are interstellar travelers.
COMICS, cartoon drawings in apanel or
series of panels (strips) with consistent
characters involv^ in brief incidents or
continuous stories. Cations or dialogue
are often set in iKUoons." The concept
originated with satirical cartoons (18th-
19lh centuries), but developed in 20th-
century America as adevice to increase
newspaper circulation. Etnly successes
were The Yellow Ari<i(1895) and The Kax-
zenjammer Kids (1897), while today’s
most popular comic strip is probably
Charles ̂ hulz's Peanuts. Comics range
^m humor or farce to adventure, crime
and horror stories, science riction, classics
and satire and social criticism.
COMINFORM (Communist Information
Bureau), an organization set up in 1947 to
create unity among and assert Soviet in¬
fluence over communist countr ies. Mem¬
bership was limited to representatives of
the communist parties of the USSR, its E
Eur<^}ean satellites, and France and Italy.
Khrushchev disbanded the Cominform in
1956,
COMINTERN. See INTERNATtONAL.THE.
COMMAGER, Henry Steele (1902- ),
US historian and educator, who taught
American history at New York University
and Columbia University. His works in-

of Egyptian temples and of classical
Greek architecture. The three main Greek
forms were the Doric. Ionic and Corin¬
thian orders.
COMA, state of unconsciousness in
which aperson cannot be roused by sen¬
sory stimulation and is unaware of his sur¬
roundings. Body functions continue but
may be impaired, depending on the cause.
These include poisoning, head injt^,
diabetes, and tn'ain diseases, including
strokes and convulsions. Severe malfunc¬
tion of lungs, liver or kidneys may lead to
c o m a .

COMANCHE, North American Indians,
closely relamd to the shoshone wdians.
B r i l l i a n t h o r s e m e n a n d fi e r c e w a r r i o r s ,
they were dominant among the SGreat
Plains peoples, warring as far arield as
Mexico. They stubbornly defended the
buffalo hunting grounds against white in¬
c u r s i o n s u n t i l t i i e 1 8 7 0 s . S o m e 3 , ( X X )
Comanche st i l l l ive in WOklahoma.
COMBUSTION, or burning, the r^id
oxidation of fuel in which beat and usual¬
ly light are [Hoduced. In slow combustion
(e.g., aglowing charcoal fire) the teaction
may be heterogeneous, the solid fuel
reacting directly with gaseous oxygen;
more commonly, the fuel is first volatil¬
ized, and combustion occun in the gas
phase (a flame is such acombustion zone,
its luminance being due to excited par¬
ticles. molecules and ions).

Each combust ion react ion has i ts own
ignition tempeiuuie below which it can¬
not take plaĉ  e.g. c4(X)*C for coal. Spon¬
taneous combustion occurs if slow oxida¬

tion in large piles of such materials as coal
or oily rags raises the temperature to the
ignition point. (See also iktiernal-com-
BUStlC^I ENGINE.)
COMEDY, literary worit which aims
irimarily u> amuse, often using ridicule,
exaggeration or criticism of human nature
and instimtions. and usually ending h^pi-
ly. One of the two main traditional
categories of drama (see also tracedy),
comedy also describes nondiamatic art
fo rms.
COMENIUS, (Jan Amos Komensky
1592-1670), Czech educational refonnw
and theologian; last bishop of the old
MORAVIAN CHURCH- He advocated universal
education, teaching in the vernacular and
Latin as acommon language. His most
f a m o u s b o o k s a r e T h e G r e a t D i d a c t i c
(1628-32) Md The Visible World (1658).
COMET, anebulous body which orbits
the sun. In general, comets can be seen
only when they are comparatively close to
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dude Majority Rule and Minority Rights
(1943), The American Mind (1950), and
Freedom, ( 1 9 5 4 ) .
C O M M E D I A D E L L’ . 4 RT E , f o r m o f
Italian comedy which originated in the
Middle Ages and nourish^ in the I6th-
18th centuries. Traveling professional ac¬
tors (often wearing masks) improvised ac¬
tion and dialogue around outline plots
w i t h s t o c k c h a r a c t e r s . T h e c o m m e d i a

spread through Europe and had alasting
influence on the theater.
COMMERCE, Chambers of. See cham¬
b e r O F C O M M E R C E .

COMMERCE, US Department of, the
executive department of the government
responsible tor fostering and regulating
domestic and foreign commerce. Its
present name dates from 1913. TTie
secretary of cotmnerce, amember of the
cabinet appointed by the president as chief
adviser on federal policies affecting trade
and industry, is aided by an under¬
secretary and five assistant secretaries.
The department opera
Administration, Office
Domics
m i n i s t r a t i o n . B u r e a u o f I n t e r n a t i o n a !
Commerce, National Oceanic and Atmos¬
pheric Administration, Office of Tele¬
communications, Bureau of the Census,
National Bureau of Standards, Patent Of¬
fice, and Office of Equal Opportunity,
among others.
COMMERCIAL ART, art which helps
sell aproduct, service or point of view;
also 'advertising art.'' It involves design,
drawing and type matter in advertisements
and illustrations for books, magazines and
newspapers, posters and packages, display
a n d e x h i b i t i o n m a t e r i a l , t e l e v i s i o n a n d
E l m s . C o m m e r c i a l a r t i s t s n e e d a w i d e
knowledge of art techniques and reproduc¬
tion methods. (See also advertising.)
C O M M I T T E E S O F C O R R E S P O N ¬
DENCE, locally organized groups chat
fo rmed acommunica t ion and in fo rmat ion
n e t w o r k i n t h e 1 3 A m e r i c a n c o l o n i e s ,
before and during the Revolutionary War.
Initially appointed by legislatures to cor¬
respond with colonial agents in England,
they later played amajor role in unifying
the colonial independence struggle.
C O M M O D I T Y M A R K E T, a f o r m a l
market for dealings in raw materials and
foods. Such exchanges trade simulta¬
neously in present and future supplies,
thus tending to minimize short-term price
variations caused by supply fluctuation
and allowing traders to hedge their pur¬
chasing. Coffee, oil, cotton, grain, Uve-

stock and metals arc some of the com¬
modities sold in this way. The largest
commodity markets arc in Chic^o, New
Yori: City, and London. Their prices
largely determine world prices.
COMMON CAUSE, anational nonpar¬
tisan citizens' lobby, organized in 1970 by
John W. Gardner, former secretary of
Hea l th , Educa t i on , and We l fa re . I t has
sought to reform campaign financing and
end political corruption, to improve the in¬
ternal workings of the federal and state
governments and to protect the environ¬
m e n t . W i t h s o m e 2 8 0 , 0 0 0 m e m b e r s , i t
monitors the work of Congress, recom¬
mends legislative reforms to its members,
files lawsuits and engages in lobbying ^
the federal, state and local levels.
COMMONER, Bar ry (1917- ) . US
biologist, ecologist and environmentalist
who warned against the threats of technol¬
ogy and nuclear energy to the environ¬
ment in such books as the Closing Circle
(1971), The Poverty of Power (1976) and
The Politics of Energv (\919).
COMMON LAW, body of law based
upon custom and the established precedent
of court decisions. Developed in England
since early medieval times, it is the basis
of the law of many other countries today,
including the US. In late Anglo-Saxon and
early Norman England, the growth of
centralized government created alaw
common to all areas, administered by
royal justices. Henry II and Edward 1
(12th-13th centuries) strengthened the
law, laying the foundations of many
modem practices and principles. Common
law gradually absorb^ much of English
mercantile, sea and canon law. By the
15th century, however, adherence to out¬
dated, nanow and unsuitable legal for¬
malities created many injustices. The lord
c h a n c e l l o r, t h e r e f o r e , o n b e h a l f o f t h e
king, set up acourt to 'restore the equity'
between parties involved in such situa¬
tions. This created the modem body of
equity law, on which such concepts as
Crust and mortgages arc ba.sed.

At the same time, the custom of relying
on precedents—preceding decisions—was
becoming afirm principle, to be modified
only by statute or ahigher court. This
contrasted with the civil law system,
d e r i v e d f r o m R o m a n l a w , w h i c h w a s
popular in Europe. In this the main legal
rules are embodied in acentral code such
as the Code Napoleon, which courts
theoretically apply without references to
previous decisiorts. However, civil law
often relies on precedent, just as many

t e s t h e M a r i t i m e
o f Bus iness Eco-

Economic Development .Ad-
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common law rules are codified by statute
for convenience- Common law spread
diroughout the British colonies. It was
generally adopted in the US. although La.
state law is based upon the Code
NapoMon and other slates have partially
codified systems.
C O M M O N M A R K E T . S e e E u r o p e a n
BCONOMIC CCaHMUNITY (EEC).

COMMONS, J(^ Risers (1862-1945),
US labor economist ^historian. He
founded the U . o f Wiscons in Schoo l o f
History and helped draft the exemplary
reform legislation of the state of Wis.
COMMONS, House of. See house Of

rests and recognize the British sovereign
as symbolic head of the Commonwealth.
Commonwealth prime ministers and other
officials meet at periodic conferences and
exchange views on intemationai, eco¬
nomic and political affairs of mutual inte¬
rest. Member nations range in size from
Canada, Australia and India to tiny Tonga.
Membership increased as more British
colonies gained independence and opted
to join. Burma chose to remain outside the
Commonwealth; I reland. South AMca and
Pakistan withdrew; and Rji’s memberehip
lapsed when it declared itself arepublic in
1987.
COMMUNE, cooperative community
formed for ideological, pol i t ical or
religious reasons. The self-governing
towns of medieval Europe were known as
communes; the term is also used of the
period's religious communities, and of
those in 17th-century America. In the 19th
century, wi th the ^wth of Utopian
socialism, anumber of experimental com¬
munes were established, notably New
Harmony and Brook Farm in the US. The
farm collective of China is aform of com¬
mune, as is the Israeli Kibbutz.
COMMUNICATION, the flow of infor¬
mation from one point (the source) to
another (the receiver). The term is also
used in the sense of the act of transmitting
or making known.
C O M M U N I C AT I O N S S AT E L L I T E ,
artificial earth-orbiting satellite used to
relay radio signals between points on
eart l i . The orbi ts of most such satel l i tes
are above the equator at aheight of
22,300mi, at that aJtitude asatell i te oibits
the earth at the same rate as the earth turns

and thus remains over afixed point on the
surface. The satel l i te carr ies anumber of
transponders chat receive radio beams
from ear th and re t ransmi t them back to
earth. The power for the electronic equip¬
ment comes from solar cells. Communica¬
tions satellites cany television programs,
telephone calls and avariety of business
data. Hie great bulk of data communi¬
cations between continents is carried by
satellites and handled by computers at
each end. (See also comsat.)
C O M M U N I C A T I O N S S A T E L L I T E
C O R P O R AT I O N . S e e c o m s a t .
COMMUNION, Holy, or Lord’sSupper
o r Eucha r i s t , aCh r i s t i an Sac ramen t i n¬
volving the consumption of the body and
blood of Jesus Christ, which are received
by eating and drinking consecrated bread
and wine, as at the L̂ t Supper. Whether
this receiving is actual or only symbolic

C X A t M O N S .

COMMON SENSE SCHOOL, in philo-
st^hy. agroup of Scottish thinkers, in¬
cluding Thomas Reid and Dugald Stewart,
who, reacting against the idealism of
BERmxY and the skepticism of hume, af¬
firmed that the truths apparent to the com¬
mon man—the existence of mater ial ob¬

jects, the reality of causality, and so on—
were genuine, reliable and not to be ques¬
tioned.
COMMONWEALTH, form of govern¬
ment based on the consent of the people
("common weal" means common well¬
being). In the US. the states of Mass., Pa.,
Va. and Ky. are known as common¬
weal ths . Var ious nat ions are assoc ia ted
with Britain in the common^^^alth op na¬
tions; and the federated states of Australia
form the Commonweal th of Austra l ia . In
English history, the Commonwealth was a
period of republican rule (1649-60).
C O M M O N W E A L T H O F I N D E P E N -
DENT STATES, loose confederation of
former Soviet republics proclaimed in
Dec. 1991 by Russia, Ukraine, and
Belarus as the successor to the Sov ie t
Union (USSR). Later that month, leaders
(if 11 former republics (the Baltic slates
and Georgia did not participate), meeting
at Alma-Ata, Kaz^stan, signed an
agreement that guaranteed their separate
sovereignties but left unclear such matters
as military command and control of
nuclear weapons. The top governmental
body is acouncil of heads of state and
government, assisted by committees of
i^ublic ministers in key areas like foreign
affairs, defense, and economics,
C O M M O N W E A LT H O F N AT I O N S ,
f ree assoc ia t ion o f B r i ta in and over 40
former colonies, now independent states,
and their dependencies. It is not governed
by aconstitution or specific treaty, mem¬
ber countries are linked by acommon
heritage and ecx}nomic and cultural inte-



C O M O R O S 2 9 5

has been much dispuled (see tran-
suBSTAmiATiON). Nooconformists, follow¬
ing rwiNOJ. see Holy Communion as
merely asymbolic commemoration. The
m a n n e r i n w h i c h c o m m u n i o n i s a

sacrifice, if at all, is equally controversial.
In Holy Communion, the central act of all
Christian worship, the Church celebrates
the atonement made by Christ as the basis
of its common life and faith. (See also
CONFIRMATION; MASS.)
COMMUNISM, political doctrine based
on the writings of Karl marx and Fri«lrich
ENGELS, developed along anumber of dif¬
ferent lines during the course of the 20th
century by various communist states and
parties throughout the world. The term
communism was originally used of com¬
munities, generally small and shortlived,
whose members enjoyed common owner¬
ship of all property and material provision
for all according to need. All communist
parties share the general belief chat astate-
run economy is superior to private
ent^rise and that land should be or¬
ganized for communal cultivation. Marx
and Engels saw communism as an ad¬
vanced stage of SOCIALISM, and the term
fint acquired its modem associations with
the appearance of their Communist
Manifesto in 1848 (see marxism).

C o m m u n i s m d i f f e r s f r o m w h a t i n t h e
West is generally called socialism in its
adherence to the doct r ine o f revo lu t ion.
The RUSSIAN RHvOLimoN (1917) was the
world’s first successful communist revolu¬

tion. It was led by lenin, who had built
upon 19di-century revolutionary populism
to create adisciplined Marxist movement
(sec BOLSHEVISM).

Russia became the center of world com¬
munism. The Comintern or TTiird interna¬
tional was founded in Moscow in 1919. It
was to have been the spearhead of the
world revolution which many saw as im¬
minent. However, by March 1921 discon¬
tent at home and opposition to com¬
munism by European socialist parlies
forced Lenin to draw in his horns. He
introduced the New Economic Policy, a
compromise policy which meant a'’tem¬
porary" abandoning of the world revolu¬
tion and in time proved the seed of schism
between right and left. On Lenin’s death
(1924), this schism broke out in the form
of apower struggle between staun, whose
priority was to strengthen socialism within
Russia, and the internationalist trotsky. It
was the first great rift in the world com¬
munist movement. Stalin's repres-sive
policies produced further rifts, such as that

between Yugoslavia and the USSR
(1948), throughout the European com¬
munist bloc as well as among communist
parties in non-communist countries.

TTie 1968 Soviet invasion of Czecho¬
slovakia had much the same resul t . The

second great schism in world communism
came afrer the success in 1^9 of the
Chinese Revolution, under the leadership
of mao tse-tuno. Within 15 years the
reappearance of traditional tensions b&
nvecn the two giant neighbors, China and
Russia, plus differences about the role
each should play on the world stage, came
to outweigh their nominal unity under the
flag of Marxism-Leninism,

llie collapse of the Soviet Union
(USSR) in 1991 left few avowedly Mar¬
xist states in the world—principally
China, North Korea, Vietnam, and Cuba.
T h e f a i l u r e o f c o m m u n i s m h a s b e e n

variously explained as due to: amisread¬
ing of human nature; an underestimation
of the difficulty in managing alarge com¬
mand economy; the need for an oppres¬
sive police regime to ensure conformity;
and the rise of aprivileged party-bureau¬
cratic elite susceptible to corruption.

Beginning in 1987. major communist
regimes, led by the Soviet Union, openly
admit ted the fa i lures of communism and
have been looking to capitalist and
pluralist systems in restructuring their
governments, economies, and societies.

After the porticipatiou in the putsch in
August 1991, the communist party in the
USSR (now Commonwealth of Indepen¬
dent Stales) was dismantled.
COMMUNIST PARTY, US, American
political organization devoted to the ideals
of COMMUNISM. Two parties, the Com¬
munist Labor Party and the Communist
Party of America, emerged in 1919. They
were united in 1921 and by 1925 were
known as the Woriters Party. In 1%9 the
party was renamed the Communist Party
of the US. under the leadership of William
Z. Foster. It became the leading revolu¬
tionary organization in the US, though
postdepression economic recovery and the
Nazi-Stoviet pact of 1939 greatly reduced
its appeal. With the end of WWII and the
o n s e t o f t h e c o m w a r, a n i i - c o m m u n i s t
legislation, for example the taft-hartley
ACT (1947), increased. The party was vir¬
tually outlawed in 1954 but in 1966 it
resumed o^n activity.
COMOROS, independent nation occupy¬
ing most of the Comoro Islands, an ar¬
chipelago in the Indian Ocean, ofr the E
coast of Mozambique.
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techniques to store up to 72 mioutes of
music or 6S0 Mof digitally encoded
computer data. In an optical storage
medium, digital data is stored as micro¬
scopic pits and smooth areas with dif¬
ferent reflective properties. Aprecisely
controlled beam of laser light ^lines on
the d i sc so tha t d te reflec t ions can be
detected and translated into digital data.
C O M P A R A T I V E
branch of psychology concerned with the
study of animal (including human) be¬
havior at different stages of development
to d iscern s imi lar i t ies and di fferences in
^tecies.
COMPASS, device for determining direc¬
tion parallel to the earth's surface. Most
compasses make use of the earth’s mag¬
netic field; if abar magnet (see mag-
NsnsM) is pivoted at its center so that it is
free to rotate horizontally it will seek to
align itself with the horizontal component
in its locality of the earth’s magnetic freld.
Asimple compass consists of amagnet so
arranged and acompass card marked with
the four cardinal points and graduated in
degrees. In ship compasses, to compensate
for rolling, the card is attached to the m^-
net and floated or suspended in aliquid,
usually alcohol. Aircraft compasses often
incorporate agyroscope to keep the com¬
pass horizontal.

The two main errors in all magnetic
compasses are variation (the angle be¬
tween lines of geographic longitude and
the local horizonid component of the
earth’s magnedc fleld) and deviation
(local artificial magnetic effects, such as
nearby electrical equipment). Both vary
with the siting of the compass, and may be
with more or less difficidty compensated
for. (See also gyrocompass; navioation.)
COMPASS PLANT, or pilotweed, prai¬
rie plant. Its name comes from the ten¬
dency of its lower leaves to line up in a
north-south direction. The compass plant
has atall stalk, up to 12ft, covered widi
short, rou^ hairs, and large soKtaiy
fl o w e r s .
COMPOSITAE, the daisy fan^y; plants
characterized by flowers bom in com¬
posite heads. It is the largest family of
flowering plants, the majority being her¬
baceous. Species include the daisy and
dandelion; food plants such as the ar¬
tichoke, lettuce, and safflower.
COMroUND, chemical substance made
up of two or more elements bonded
together, so that (hey cannot be separated
by physical means. They may be made up
of electrovalent or covalent bonds.

PSYCHOLOGY,

Official name: Federal Islamic Republic
of the Comoros

Capital: Moroni, on Crande-Comore
Area:719sqmi
Population: 477,00
Growth ra te : 3 .5%
Languages: Preach, Comoran
Religions; Muslim and Christian
Monetary uni t(s): ICFA franc =100
cent imes

L a n d . T h e C o m o r o s c o n s i s t o f s e v e r a l
sma l l i s l ands and th ree ma in i s l ands—
Grande-Comore, Anjouan and Moheii.
T V i s l a n d o f M a h o r e , p r e v i o u s l y
Mayotte, remains under French ad¬
ministration. Climate, rainfall and vegeta¬
tion vary from island to island, but all are
volcanic in origin.
People The majority of the population
have mixed Arab. Malagasy and African
ancestry and are Muslims.
Economy. The islands are poor in resour¬
ces. and rank among the world’s lowest
income countries. Most of the populadon
is engaged in fanning, but soils are poor
and most food must be imported.
Coconuts, cassava and bananas are
produced for local consumption. Ylang-
ylang, astabilizer used in French per-
nimes, vanilla, sisal, copra and cloves a'e
the main exports. France is the principal
trade partner.
History. Arabs landed on the islands
during the 1400s and ruled each island as
aseparate sultanate, until ceding them to
the French in 1841. In 1975 the Comoros
declared independence, with France
retaining responsibility for the island of
Mayotte, where it has anaval base.
Ahmed Abdalla, the nation's first presi¬
dent, was overthrown weeks after inde¬
pendence but returned to power in 1978
and was reelected in 1984. Comoros con¬
tinues to claim Mayotte, and the issue has
st ra ined re la t ions w i th France in recent

years.
COMPACT DISC, aplastic disc, 4.75in
in diameter, that uses optical storage
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COMPOUND EYE, organ of vision con¬
sisting of many tiny, closely packed len¬
ses . The number o f l enses va r ies f rom
fewer than 100 to more ihan 20.000,
draeodiog on species. Compound eyes
diner from the camera-type eye of only
one lens. They apparently produce
"mosaics' of light and color rather than
clear images.
COMPROMISE OF 1850, attempt by
the US Congress to reconcile North and
South in the pre-avn. wak period on the
question of extending slavery to new ter¬
ritories. Approved by Congress in S^.
1850, Senator Henry cxay’s compromise
Omnibus Bill admitted Cal. as afern state;
prohibited slave trade in the District of
Columbia; proposed astricter FuotnvE
SLAVE LAW. deferred adecision on slavery
in Ut. and N.M. until they applied for
statehood; and paid the slave state of Tex.
$10 million to relinquish much of its
western territory to the federal go¬
vernment. The Compromise terapwarily
saved the Union; the factions were too
entrenched for it to do any more.
COMPTON, Arthur Holly (1892-1962),
US physicist who discovert the Compton
effca (1923), thus providing evidence that
X-rays could act a.s particles as predicted
in QUAjmiM THEORY. Compion found that
when monochromatic X-rays were scat¬
tered by li^i elements, some of the scat¬
tered radiation was of longer wavelength,
i.e., of lower energy than the incident.
Cotton showed that this could be ex¬
plained in terms of the collision between
an X-ray photon and an electron in the tar¬
get. For this work he shared the 1927
Nobel physics prize with C. T, R. Wilson.
C O M P T O N - B U R N E T T, D a m e I v y
(1892-1969), Engl ish novel ist who
portrayed laie-Viccorian upper middle
class l i fe. Her novels deal t wi th fami l ia l

corruption, property and greed and
proĉ  almost entirely through mannered
yet dramatically flexible dialogue. Among
her best-known works are Men and Wives
0931) and Mother and Son (1955).
COMPUTER, any device which per¬
forms calculations. In this light, the
abacus, calculating machine and slide rule
may all he described as computers; how¬
ever, the term is usually limited to those
electronic devices that are given apro¬
gram to follow, data to store or to calcu¬
late with, and means with which to present
results or other (stored) information.

Progranuning. Acomputer program
consists essenii^ly of aset of instructions
which tells the computer which operations

to perform, in what order to perform them,
and the order in which subsequent data
will be presented to it; for ease of use, the
computer may already have sut^rograms
built into its memory, so that, on receiving
an instruction such as LXX! X, it will auto¬

matically go through the program neces¬
sary to hod the logarithm of that piece of
data supplied to it as X.

Every model of computer has adifferent
machine language or code, that is, the way
in which it should ideally be progranuned;however, this language is usually difficult
and cumbersome for an operator to use.
Thus aspecial program known as acom¬
piler is retained by the computer, enabling
it to translate computer languages such as
Algol, Cobol and Fortran, which are easily
learned and used by operators and
programmers, into its own machine code.
Programmers also make extensive use of
algorithms to save programming and
operating time.
Storage. M^hine languages generally
take the form of abinary code, so chat the
two characters 0and 1may be easily rep¬
resented by -1- and -. Thus the ideal
medium for data storage is magnetic, aixl
may take the form of tapes or disks. Mag¬
netic tapes are used much as they are in a
tape recorder; am^etic head "writes" on
the tape by creating asuitable magnetic
flux, and can "read" the spots so created at
alater date, retransmitting them in the
form of electric pulses. Magnetic and opti¬
cal disks work on asimilar principle.

In all cases, each datum must be iden¬
tified and given aspecific "address" in the
storage system, so that instructions for its
retrieval may be given to the computer
and so that the operator may take precau¬
tions against erasing it.

The computer’s intmal "memory" for
programs and data that have been fed into
it from these storage media usually con¬
sists of large-scale integrated circuit chips
that can store millions of bits of informa¬
tion in avery small space.
Data processing. All the operations per¬
formed by the con^uter on the informa¬
tion it receives arc coUectively described
as data proc^ing. The main element of
data processing is, of course, computation.
This is almost exclusively done by addi¬
tion, and performed using binary arith¬
metic. More complicated procedures, such
as iniegration or finding roots, are per¬
formed algorithmically, suitable sub¬
programs being built into the computer.

Again the characters 0and Iare repre¬
sented by +and where this may refer to
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Ingenious computer ''hackers” regard the
security measures by which such large
computer users as government, banks,
businesses, and universities try to prevent
unauthorized access as irresist ible chal¬
lenges.
COMSAT (Communications Satel l i te
Corporation), aprivate corporation estab¬
lished by act of Congress on Aug. 31,
1962, to develop satellite systems for
relaying telephone, telefax and television
transmissions. Comsat is the US member
and general manager of the International
Te lecommunica t ions Sate l l i te Consor t ium
(Intelsat), formed in i964 under the
auspices of the United Nations. Comsat’s
first satellite. Early Bird, also known as
Intelsat 1, was launched A[v. 6,1965.
COMSTOCK, Anthony (1844-1915),
US mora l c rusader and a founder o f the
New York Society for the Suppression of
Vice (1873). He successftilly campaigned
for stricter legislation against gambling
and prostitution in N.Y. and the mailing of
obscene matter.
COMSTOCK LODE, rich vein of sDvct
d i scove red i n t he 1850s i n WNev. and

named for Henry T. P. Comstock, one of
the lode ’s fi rs t c la imants . For some 30

years after its discovery it produced about
half the US’s silver output.
COMTE, Auguste (1798-1857), French
philosopher, the founder of positivism and
apioneer of scientific sociology. His
thinking was essentially evolutionary; he
recognized aprogression in the develop¬
ment of the sciences starting from mathe¬
matics and progressing through astro¬
nomy, physics, chemistry and biology
towards the uirimate goal of sociology.

He saw this progression reflect̂  in
man’s mental development. This had
proceeded from atheological stage to a
metaphysical one. Comte then sought to
help inaugurate the frnal scientific or
posit ivist ic era. His social thinking
reflected that of Henri de Saint-Simon and
in turn his own works, particularly die
Philosophic positive (1830-42), became
widely influential in both France and
England.
CONANT, James Bryant (1893-1978),
US educator and diplomat who was presi¬
dent of Harvard (1933-53) and US high
commissioner (1953-55) for and ambas¬
sador (1955-57) to West Germany. He
wrote several influential works on ^uca-
tion, including Modem Science and
Modem Man (1952) and Slums and Sub-
urbs{ \96\ ) .
CONCENTRA'nON CAMP, term now

aclosed or open switch, adirection of
magnetic flux, etc. Moreover, the com¬
puter contains logic circuits so that it may
evaluate information while performing a
calculation. If, for example, it were per-
fonning an algorithm to find the square
root of 2to aspecified number of decimal
places, it has to have asystem whereby it
can check at the end of each cycle of the
algorithm whether or not its result is cor¬
rect to the accuracy required. These cir¬
cuits are designed using an application of
Boolean algebra and are composed of
simpler logic circuits that are electrical
representations of the truth tables for the
three operations and, or and not. Com¬
binations of these three operations are
capable of handling any logical operation
required.
Output. Before being fed out, the infor¬
mation must be converted from machine
code back into the programmer’s com¬
puter language, numerical data being
translated from the binary into the decimal
system. The information is then fed out in
the form of tape, floppy diskettes, or.
using an adapted teleprinter, as aprintout.
Types of computer. We have been talk¬
ing almost exclusively about the distal
computer, since this is the most widely-
encountered and certainly the most ver¬
satile type. As we have seen, it requires
information to be fed into it in "bits." Con-
trarily, the other main type of computer,
the analog computer, is designed to deal
with continuously varying quantities, such
as lengths or voltages; the most everyday
example of an analog computer is the slide
rule. Electronic analog computers are
usually designed for aspecific task; as
their accuracy is not high, their ^atest
use is in providing models of situations as
bases for experiment. Do not think that
computers are devices for performing only
calculations, although that ftinction is one
of many computer tasks. Computers repre¬
sent and manipulate text, graphics, sym¬
bols, and music, as well as numl^.
Modem computers contain many so¬
phisticated chips. (See also cybernetics.)
COMPUTER GRAPHICS, the techm-
ques involved in creating images by com¬
puter. These are widely used in the film
and television industries fw producing
animated charts and diagrams.
COMPUTER VIRUS, instructional code
introduced into acomputer progi^ with
the capacity to replicate itself in other
computers with which the host computer
has contact, causing anything from amere
nuisance to the destruction of stored data.
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mos» commonly associated with the
forced-labor and extennination camps of
Nazi Germany. Prisoners in aconcentra¬
tion camp usually belong to aparticular
category and are often rounded up and in¬
terred without alegal trial. The modem
concentration camp dates from the bobr
WAR (1899-1902), when the British in¬
terned families of guerrillas. In the US
during WWII, more than 100.000 persons
of Japanese ancestry were remov̂  from
the West Coast and placed in 10 relocation
centers. Although the camps had basic
amenities, even schools, and although the
inmates were not abused, the camps were
universally condemned in later years as a
gross injustice.

In Russia, before and after the 1917
revolution, political prisoners were
routinely sent to remote, cold areas for
forced labor. In the 1930s this punishment
was meted out to others, including
peasants, residents of newly aimexed areas
regarded as untrustworthy and suspected
collaborators with the Germans-as well as
German prisoners.

In 1933 the new Nazi regime in Ger¬
many established camps. Camp p>opula-
rions remained small until WWn when
millions, mostly Jews, were interned in
Germany and in occupied countries. Many
w e r e w o r k e d t o d e a t h i n f o r c e d - l a b o r

camps, and others were sent to camps
whose purpose was extermination, usually
by gassing or shooting. Estimates of the
□umber of victims be^n at 4,(X)0,(X)0 and
^ge upward. The infamous camp names
include Auschwitz, Tteblinka, Dachau and
B u c b e n w a l d .

CONCEPTUAL ISM, amodem te rm
descr ib ing apos i t ion in scho las t i c
philosophy with respect to the status of
universals that was intermediate between
the extremes of both nominalism and rea¬
l ism. To aconceptual ist , universals
(general concepts sui± as chair-ness) in¬
deed exist, but only as concepts common
to all men's minds and not as things in the
world of particular objects (such as
chairs).
CONCERTO, composition opposing un¬
equal musical forces, usually one solo in¬
strument against alarge orchestra. TTie
t h r e e - m o v e m e n t o r c h e s t r a l f o r m w a s
elaborated by J. S. bach out of the con¬
certo da camera, atype of chamber music.
HANi^ added the cadenza as aregular
feamre. mozart set the style for the
modem concerto: the orchestra announces

an opening subject with atuni, apassage
for ̂ orchestra, then takes asubordinate

position when the solo instrument enters,
thus establishing the pattern of interchan¬
ges. BEETHOVEN added many novel touches
to Mozart’s basic form; others, iiKluding
MENDELSSOHN. SCHUMANN. CHOPIN, BRAHMS
and SLOAR have developed tite concerto,
using awide range of solo instruments.
The form remains popular with more
recent composers such as bartok. Pro¬
kofiev, STRAVINSKY and SHOSTAKOVrrCH.

CONCORD, Battle of, second engage¬
ment in the American Revolutionary War,
after Lexington (see LEXtNOTON, battle
OT). Both were fought on April 19, 1775.
The British, 700 strong, marched on Con¬
cord, Mass., to destroy military stores.
The Americans retreated, but returned on
seeing smoke from burning supplies.
Under Major John Buttrick, they met the
British at North Bridge and routed them,
raising American morale. Casualties for
both battles totaled 273 British, 95

CONCOl̂ AT, agreement between a
pope and asecular government regulating
religious affairs within that state, for m-
stance the appointment of bishops and the
status of church property. The first coih
cordat was the Concordat of Worms, in
1122. The Lateran Treaty (1929) recog¬
nized Vatican City as asovereign state
a n d e s t a b l i s h e d R o m a n C a t h o l i c i s m a s
Italy's only slate religion.
CONCORDE, supersonic commercial
passenger plane, developed by France artd
Britain. It began operation on Jan. 21,
1976. from Paris and London to South
America and the Middle East, and on
Nov. 22, 1977, from those cities to New
Yo r k .
CONCRETE, versatile structural build¬
ing material, made by mixing cement ag¬
gregate and water. Iniiiaily moldable, the
cement hardens by hydration, forming a
matrix which binds the aggregate. Various
other ingredients may be added to im¬
prove the properties of the concrete; air-
entraining agents increase durability.
Since concrete is much more able to resist

impressive than tensile stress, it is often
iniorced with asteel bar embedded in it

C O

r e m

w h i c h i s a b l e t o b e a r t h e t e n s i o n .
Prestressed concrete is reinforced concrete
in which the steel is under tension and the
concrete is compressed; it can withstand
very much greater stresses. Concrete is
uŝ  for all building elements and for
bridges, dams, canals, hî ways etc., often
as precast units.
C O N C R E T E M U S I C . See ELECra tw ic
M U S I C .
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d i f f e r s f r o m a c o n d o m i n i u m i n c h a t
tenants do not actually own their apart¬
ments; they hold shares in acorporation
entitling them to along-term "proprietary"
lease.
CONDORCET, Mar ie Jean Anto ine
Nicholas de Caritat, Marquis de (1743-
1794), French philosopher, mathematician
and revolut ionary pol i t ic ian chiefly
remembered for his theory that the hu¬
man race, having risen from barbarism,
would continue to progress toward moral,
intellectual and physical perfection. His
principaJ mathematical work was in the
theory of probability. He played a
prominent role in the Revolution, though
his moderate opinions led to his outlawry
and suicide.
CONDORS, two species of New World
vultures, the California condor Gym-
nogypes colifomianus and the Andrean
condor Vultur gryphus. In 1987, all 27
known surviving California condors were
in captivity. When, by Jan. 1992, their
number had inc reased to 52 , two were
released to see if condors bred in captivity
could survive and breed in the wild.
CONDOTTIERE, mercenary soldier of
14th- and 15th-century Italy. Powerful
condottieri raised armies and sold their
services to the hipest bidder among war¬
ring states. Famous leaders were Frances¬
co Sforza, Bartolomeo Colleooi and an
Englishman, Sir John Hawkwood.
CONDUCTORS, Electric, substances
(usually metals) whose high conductivity
makes them useful for carrying electric
current (see huctricity). TTiey are most
often used in the form of wires or cables.
T h e b e s t c o n d u c t o r i s s i l v e r , b u t , f o r
reasons of economy, copper is most often
used. (See also semiconductors-, super¬
c o n d u c t i v i t y . )
CONE, asolid geometrical figure traced
by the rotation of astraight line A(the
generator) about afixed straight line B
which it intersects, such that each point on
A t r a c e s o u t a c l o s e d c u r v e . A c o n e h a s
therefore two parts (nappes) which touch
each other at the point of intersection,
termed the vertex of the cone, of lines A
and B; the two parts being skew—sym¬
metrical about the vertex .and of infinite
extent. Usually one considers only one of
these parts, limited by aplane which cuts
it. The tracing of the closed curve of rota¬
tion on this plane is the directrix, and the
part of the plane bounded by the directrix
is the base of the cone. The lines joining
the vertex to each point of the directrix are
the cone’s elements. The perpendicular

CONCUSSION, astate of disturbed con¬
sciousness following head injury, charac¬
terized by amnesia for events preceding
and following the trauma. Permanent
brain damage is only found in cases of
repeated concussion, as in boxers who
develop the punch-drunk syndrome.
COND^ Lillis nde Bouri>on, Prince
de (1621-1686), "the Great Cond6," out¬
standing French general of the tmirty
YEARS- WAR, related to the royal family. He
turned against mazarin, led troops in the
ftonde rebellion, and served with Spain
but was pardon^ and fought for Louis
XIV in the Dutch Wars.
CONDENSATION, passage of substance
from gaseous to liquid or solid state;
clouds are aresult of condensation of
water vapor in the atmosphere. Warm air
can hold more watw vapor than cool air; if
abody of air is cooled it will reach a
temperature (the dew point) where the
water vapor it holds is at saturation level.
Further decrease in temperature without
change in pressure will initiate water con¬
densation. Such condensation is greatly
facilitated by the presence of condensation
nuclei ("seeds"), small particles (e.g., of
smoke) about which condensation may
begin. Condensation trails behind high¬
flying jet aircraft result primarily fttjm
water vapor produced by the engines in¬
creasing the local concentration (see also
CLOUD CHAMBER; GAS).

Condensation is important in all proces¬
ses using steam and in distillation, where
the liquid is collected, and condensed by
removal of its latent heat of vaporization,
in an apparatus called acondenser. In
chemistiy acondensation reaction is one
in which two or more molecules link
together with elimination of arelatively
small molecule such as water.
CONDITIONING, term used to describe
two quite different learning processes. In
the first, ahuman or animal response is
generated by astimulus which does not
normally generate such aresponse (see
REFLEX; PAVLOV). In the sccond, animals
(and by extension humans) are trained to
perform certain actions to gain rewards or
escape punishment.
CONDOMINIUM in real estate, in¬
dividual ownership in property, such as an
apartment, which is part of alarger com¬
plex owned in common. In the 1960s and
1970s, asharp increase in condominiums
o c c u r r e d i n t h e U S . I n m a n y c a s e s
landlords sought to convert existing rental
properties into condominiums for eco¬
nomic reasons. Acooperative building
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line from the venex to this plane is the al¬
titude or height of the cone; the line join¬
ing the vertex to the center of the base (if
it has acenter) is the axis, and in most
cases coincides with l ine B. Should axis
and altitude coincide, the cone is aright
cone, otherwise it is oblique.
CONESTOGA WAGON, large covered
wagon used by American pioneers.
Originating about 172S in the Conestoga
region of Pennsylvania, it became the
chief means of transporting settlers and
freight across the Alleghenies until about
1850. It had big, broadrimmed wheels and
acanvas roof supported by wooden hoops,
and was pulled by four to six horses.
C O N F E D E R A T E S T A T E S O F A M E R ¬
ICA, government formed by the Southern
s t a t e s w h i c h s e c e d e d f r o m t h e U n i t e d
States of America. Dec. 1860-May 1861.
S.C .was the first state to leave the Union
after the election of President Lincoln and
was followed by Miss., Fla, Ala., Ga,
L a . , Te x . , Va , A r k . , Te n n . a n d N . C ,
Rebels from Mo. and Ky. (both of which
remained in (be Union) set up their own
govemmcnts-in-exile under the Southern
banner and brought the number of Con¬
federate states hypothetically to 13. A
cons t in i t i ona l conven t ion was ca l led fo r

Feb. 4. 1861, in Montgomery, Ala, which
became the Confederate capital. Jefferson
Davis (Miss.) and Alexander Stephens
(Ga.) were dected president and vice-
president. Aconstitution much like that of
the US-but with strong "states' rights"
provisions-was|HOduced on March 11.

War with the North began on April 13
with the bombardment of Union-held Fort
Sumter. Davis was reelected in Nov. and
inaugurated on Feb. 22, 1862, in the new
capital, Richmond, Va. He led some
9,(XX),0(K) people of whom about
3 , 5 0 0 , 0 0 0 w e r e s l a v e s - a t w a r w i t h t h e
nearly 23,000,000 citizens of the Union.
By April he had been forced to initiate the
d r a f t a n d h i s n e e d f o r w i d e w a r t i m e
powers brought cladies with his "states’
rights" Congress.

As the war continued the government's
problems deepened. Reluctant to impose
taxes, it issued vast amounts of currency
and war bonds which caused ruinous in¬
flation. The essentially agricultural South
suffered an increasingly desperate short¬
age of munitions, heavy industrial goods,
domestic supplies and even of food, wor¬
sened by asuccessful Union naval block¬
ade which hampered export of cotton, the
country’s one major crop. The South's
chief cotton consumer. Britain, sent ships

and mun i t i ons bu t re fused to en te r the
w a r .

Superb military leadership provided the
South's early victories and kept the con¬
fl i c t a l i v e i n t o 1 8 6 5 . A f t e r s e v e r a l
desperate peace initiatives, the Con¬
federacy had to acknowledge total military
surrender. By then much of its land was
devastated and the economy was in ruins.
(See also civn. war, American.)
CONFEDERATION, Articles of. See
ARTICLES OF CONFEDERATION.

C O N F E D E R AT I O N O F C A N A D A ,
union of British colonies established by
the British Parliament in the British North

America Act of 1867. This act provided
f o r t h e f o r m a t i o n o f t h e D o m i n i o n o f
Canada and served as its constitution.
CONFESSIOb^ admission of sin. an
aspect of repentance and thus required for
absolution. General confession may be
made in acongregation; private confes¬
sion may be to God, or also to a
priest. The latter is asacrament of the
Roman Catholic and Eastern churches,
a l s o o b s e r v e d i n s o m e L u t h e r a n a n d

Episcopalian churches.
CONEIGURATION, the choices made
in setting up acomputer system or an ap¬
plication so that it meet the user’s needs.
Once established, the configuration is
saved to aconfiguration file, where it is
vulnerable to accidental erasure.
C O N F I R M AT I O N , a r i t e o f c e r t a i n
Christian churches, usually administmd
in ado lescence . The cand ida tes confirm
the promises made at their baptism and the
bishop lays his hands on them, invoking
the Holy Spirit upon them. In the Roman
Cathol ic and Eastern churches confuraa-
(ion is asacrament.

CONFUCIANISM^ philosophical system
based on the teachings of confucius and
iracticed throughout China for nearly
1,000 years. Confticianism teaches a

moral and social philosophy and code of
behavior based on peace, order, humanity,
wisdom, courage and fidelity. Confucius
refused to consider the question of God
but Confucianisls hold there is astate of
heavenly harmony which man can attain
by cultivating viiiue.s. especially know¬
ledge, patience, sincerity, obedience and
the ftilfillment of obligations between
children and parents, subjects and ruler.
Confucianism's encouragement of the ac¬
ceptance of the srarus <)uo is at odds with
the ideology of continuing revolution of
the Communist Chinese government.
CONFUCIUS (K’ung Fu-izu, c551-479
BC), founder of the Chinese ethical and
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tribal groups are the Batcke and M'Boehi.
French is the official language. The
government has placed an emphasis on
education, but die rate of illiteracy is sdll
high. Anational university catering to
over 4,900 students was created in Braz¬
zaville in 1972.
Economy. Ailhongh the Congo has rich
oil resources, avaried manufacturing sec¬
tor and ports providing it and its neighbors
with vital outlets to die world market, it
has had ser ious economic setbacks—due
mainly to political instability and poor
economic planning and management. The
agricultural sector is undeveloped; the
country has had to rely increasingly on
food imports. Cocoa, coffee, sugar and
palm oil are the main crops. Crude oil is
the sole major cash earner, followed by
timber and potash. The Congo Ris akey
waterway, and Brazzaville, the capital, is a
major port city.
History. The Congo was originally pan of
the Kingdom of the Kongo, aregion dis¬
covered by the Portuguese in the 15th cen¬
tury and later broken up into smaller states
and exploited by European slave traders. It
became aFrench colony in 1891, an over¬
seas territory of France in 1946 and an
independent republic in 1960. Periodic
c iv i l s t r i fe f rom 1963 onward led to an

army takeover in 1968. Following a
presidential assassination in 1977 and sub¬
sequent martial law. Col. Sassou Nguesso
seized power and was declared president
u n d e r a n e w c o n s t i l u r i o n ; h e w a s s u b ¬
sequently reelected to successive terms by
the Congolese Labor Party, the only lê
party. In the early 1990s, an economic
cr is is caused by fa l l ing petro leum
revenues forced the government to in¬
stitute austerity measures.
CONGO (Kinshasha). See zaire.
CONGO RIVER, also Zaire R, second
longest river in Africa, it exceeds 2,700mi
from its source in the Chambezi R, Zam¬
bia, to the Atlantic Ocean in WZaire. It
drains l,425,000sq mi, and in volume of
water is second only to the Amazon. The
Congo proper and its longest navigable
portion (lOOOmi) begins below Boyoma
(Stanley) Falls near Kisangani (Stiiley-
ville) and runs to Pool Malebo (Stanley
Pool), linked by channels to Brazzaville
and Kinshasha. Below Livingstone Falls
the Congo is navigable for 95mi from
Matadi to the Atlantic.

The river mouth was discovered by
Diogo Cam in 1482, and David Living¬
stone explored its upper reaches in 186̂
71. Henry Morton Stanley first traced its

moral system Confucianism. Bora in the
feudal state of Lu. he was poor and self-
educated but began teaching and gathering
disciples when aged about 20. Distressed
by political disunity and oppressive rule,
over the next 30 years he evolved asys¬
tem of "right living," aguide for wise
government preserv̂  by his disciples in a
collection of his sayings, the Confucian
Analects. Confucius became amagistrate
of the city of Chang-tu but resigned from
what proved to be aposition of impotence.
Little else is reliably known of his life.
CONGLOMERATES, corporations that
have expanded into the production and
sale of products quite different from those
with which they were initially involved.
Perhaps the most striking feature of the
large corporation is its great number of
shareholders (in effect, owners).
CONGO, asocialist r^ublic in Wcentral
Africa, formerly part of French Equatorial
Africa. It is about the size of Mont, and
lies on the equator Eof Gabon and die At-
l a n r i c a n d W o f Z a i r e .

Oflicial name: Republic of the Congo
Capital; Brazzaville
Area: 132,047sq mi
Population: 2,325,000
Growth ra te : 3 .0%
Languages; French, Bantu
Religioas: Animist, Roman Catholic
Monetary unit(s): 1CFA franc =100
c e n t i m e s

Land. Alow, treeless plain along the
coast gives way inland to the MyomW Es¬
carpment, amountainous rain forest.
There is asavanna plateau in the N, and
the Ubangi and (Zaire) rivers and their
hot, humid forests border the Eand S.
People. Some 60% of the population is
rural, but there has been amajor drift to
the towns, of which the largest are the
capita] Brazzaville and Pointe-Noire, the
AUantic port. Most people are Bantu
speakers notably the Bakongo whose
roughly 15 tribes make up nearly half the
population. Other main Bantu-speaking
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course in 1874-77. I t was renamed the
Zaire by President Mobutu in 1971.
CONGREGATIONAL CHURCHES,
Protestant churches which hold that each
local church (congregation) should have
complete autonomy, though they may
form loose associations. In the 16th cen¬
tury Robert Browne first stated Congrega¬
tional doctrine. In the 17ih century
Congregationalists established churches in
the New England colonies and founded
Harvard and Yale un ivers i t ies . Most US
Congregationalists merged (1931) with
the Chnstian Church (see disciples of
CHRIST) and then with the evangeucal and
REFORMED CHURCH (1957) tO fOITO the
UNITED CHURCH OF CHRIST. (SeC alsO
SEPARA'nSTS.)
CONGRESSIONAL RECORD, adaily
log of the proceedings of both houses of
Congress in their entirety. It has been pub¬
lished annually by the Government Print¬
ing Office since 1873. The Congressional
Record includes an appendix containing
mat te rs no t d iscussed in sess ion wh ich
Senators and Congressmen nonetheless
wish included "on the record."
CONGRESS OF RACIAL EQUALITY
(CORE), US organization founded in
1942 by James Farmer to promote black
aviL RIGHTS through nonviolent direct ac¬
tion projects. Its voter registration drives
and "freedom rides" in the South led to
civil rights legislation in the 1960s.
C O N G R E S S O F T H E U N I T E D
STATES, legislative branch of the US
federal government. It consists of two
houses, the Senate and the House of Rep¬
r e s e n t a t i v e s . U n d e r t h e u n i t e d s t a t e s
coNsrmmoN, the powers vested in Con¬
gress are to introduce legislation, lo'assess
and collect taxes, to regulate interstate and
foreign commerce, to coin money, to es¬
tablish post offices, to maintain armed for¬
ces and to declare war. Congress convenes
on Jan. 3and is in session until adjourn¬
ment, usually in the fall. Asingle Con¬
gress is two sessions; the first Congress
met in 1789-90.

House of Representatives. Membership
was 65 in 1789 and is now fixed at 435.
Each state has at least one representative;
the total number per state is proportional
to state population as determined by offi¬
cial census; state legislatures set the boun¬
daries for congressional districts. Arepre¬
sentative must be over 25, aUS citizen for
at least seven years and resident in the
smte (and usually the district) which elects
him. Elections for representatives are held
every two years on the Tuesday after the

first Monday in Nov. The House has spe¬
cial powers to impeach federal officials
(who are then tried by the Senate),
originate revenue bills and elect the presi¬
dent if no candidate gains amajority in the
ELECTORAL COLLEGE.

The Senate. There are 100 senators, two
from each state. Direct popular elections
w e r e i n t r o d u c e d i n 1 9 1 3 . U n t i l t h e n

senators had been elected by state
legislatures. Senators serve overlapping
six-year terms, one-third being elected
every two years. They must be over 30,
citizens for at least nine years and resident
in the state which elects them.

The Senate’s special powers are to ad¬
vise and consent on the appointments of
imponant government officials, including
ambassadors and federal judges, and to
approve treaties. Through its foreign rela¬
tions committee, the Senate wields large
influence on the conduct of foreign affairs.
Officially the vice-president presides over
the Senate, but often delegates the task.
The Work of Congress. For abill to be¬
come law it must be approved by both the
House and Senate and signed by the presi¬
dent. If he vetoes the bill. Congress may
pass it by atwo-thirds majority in each
house. When the House and Senate dis¬
agree on abill, ajoint committee may
resolve the differences in acompromise
bill, or the bill may die. Each house has
committees for drafting and studying bills.
They are then debated by the house which
originated them, and votes are taken to
pass, reject or defer them. Debate is freer
in the Senate than in the House because of
the Senate’s smaller numbers; abill may
be killed by filibuster unless atwo-thirds
majority can be reached to close the
debate.
CONGREVE, William (1670-1729).
English RESTORATION dramatist, master of
the comedy of manners. Among his com¬
edies are The Old Bachelor (1693), Love
for Love (1695) and his masterpiece. The
Way of the World (1700), which is often
performed today.
C O N I C S E C T I O N S plane curves
formed by the intersection of aplane vrith
aright circular or right elliptical cone: the
three curves are the ellipse, the parabola
and the hyperbola. An ellipse occurs when
the angle between the axis of the cone and
the plane is greater than the angle between
the axis and the generator (in special cases
acircle may be produced).

Aparabola occurs when the angle be¬
tween the axis and the plane equals the
angle between the axis and generator (in
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special cases astraight line may be pro¬
duced).

The hyperbola occurs when the angle
between axis and plane is less than that
between axis and generator (in special
cases apair of intersecting straight lines
may be produced).
CONIFERS, cone-bearing trees and
shrubs that include the yews, pines, red¬
wood. cypress, and araucarias. They are
found in the drier parts of the world, par¬
ticularly in cold regions, and usually have
needle- or scalelike leaves which reduce
the loss of water fixim the plant. Except
for the larches and bald cypress, conifers
are evergreen, retaining their leaves all the
year round. TTie reproductive organs ̂

which are modified branches with
scaly leaves. Each cone is asingle sex and
cones of each sex may be borne on
separate trees. Male cones usually in
clusters while fismale cones are solitary, a
seed being borne on each cone scale.
CONJUNCXrvmS, inflammation of the
conjunctiva, or fine skin coveting the eye
and inner eyelids. It is acommon but
usually harmless condition caused by al¬
lergy (as part of hay fever), foreign
bodies, or infection with viruses or bac-
tMia. it causes irritation, watering and
sticky discharge, but does not affect
vision. Eye drops may help, as can an¬
tibiotics if bacteria are present.
CONNALLY, John Bowden (1917-93),
US secretary of the Navy (1961-1963),
governor of Texas (1962-69), US
secretary of the treasury (1971-72). Con-
naliy was seriously wounded while riding
in John F. Kennedy’s car when the presi¬
dent was assassinated in 1963. A
Democrat throughout much of his career,
Connally switched to the Republican Party
in 1973.
C O N N E C T I C U T, A e
State,” New England state of Ae US Nor¬
theast, on Long Island Sound. The central
Connecticut RValley separates areas of
hilly highlands mthe NW and NE.
Colonial Connecticut was founded by
migrants from Puritan Massachusetts; its
governor secured aroyal charter in 1662.
Connecticut was Ae fifA state to rati^'
cons t i tu t ion .

AFederalist stronghold, Connecticut
saw its shipping interests destroyed by Ae
Embargo Act of 1807 and Ae war gp 18I2
and considered secesssion. tastead, wiA
no natural resources but timber and water
power, it turned to manufacturing,
demonstrating the Yankee ingenuity cele-

C o n n e c t i c u t P r o fi l e
Name of state: Connecticut
Capital: Har t fo rd (OAer c i t i es :
Bridgeport, New Haven, Wateefaury,
Stamford)
Neighbors: Mass., N.Y., R.I.
Statehood: Jan. 9,1788 (Sth state)
Famil iar Names: Const i tut ion State, Nut¬

meg State
Area: 5,009sq mi
Population: 3,287.000 (Rank: 27)
%change 1980-90: 5.8
Deitsity per sq mi: 678.4
&metropolitan: 92.4
Electoral votes: 8

Racial comp.: White, 87.0%; black,
8.3%; Hispanic, 6.5%; Asian, i.5%
Per capita money income:
$16,094 (Rank: 1)
Elevation: Highest-2,380fl, Mt. Frissell.
Lowest-sea level, at Long Island Sound
Motto: Qui transtulit sustmet ("He who
transplanted still sustains")
Stateflower : Mounta in laure l
State b i rd: Robin
State tree: White oak
State song: "Yankee Doodle"
I N D U S T R Y A N D T R A D E
Gross state product (1986):
$70.6 bil.
(Rank; 22)
Farm pr»>ducts; Greenhouse, eggs, dairy
products, tobacco
Farm market ings (1989): $0.4 b i l .
(Rank; 45)
Manufactures: Transportation equip¬
ment, machinery, electrical equipment,
fabricated metal products, chemicals,
scientific insnunients, printed materials
Value of mfrs. shipped (1987):
$37.4 bU. (Rank: 24)
Mining: Crushed stone

c o n e s

'Cons t i tu t i on

brated by Mark Twain. Today, while
much of Ae state is picturesquely rural, it
is also heavily mdustrial and much de¬
pendent on defense contracts. Hanford has
long been acenter of the insurance in¬
dustry, and Stamford has become Ae site
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CONRAD, Joseph (Jozef Teodor Konrad
Koraeniowski. 1857-1924). Polish-bom
English novelist. He went to sea from
1874 to about 1894 and became aBritish
citizen (1886). Conrad is best known for
his studies of individuals and also of small
groups or communities (such as those on
board ship or in isolated Jungle settle¬
ments) at moments of extreme moral
crisis. His works include The Nigger of
the "Narcissus" (H97), Lord Jim (1900),
Heart of Darkness (1902), Typhoon
(1903), Nostromo (1904) and The Secret
/tgenr(1907).
CONRAIL, the official nickname for
(Consolidated Rail Corp., aquasi-
govemmental US organization created to
take over seven bankrupt railroads in the
NE and MW, including the Penn Central,
Erie &Lackawanna, Lehigh Vailey and
Reading. Conrall began operations on
Apr. 1, 1976. It carries c500,000 passen¬
gers daily and one-<]uarter of the nation's
rail freight traffic.
CONSCIENTIOUS OBJECTOR, per¬
son who refuses to bear arms and opposes
miiita^ training or service. The position
of objectors is based on conscience, ac¬
cording to their religious, political or
philosophical beliefs. Groups refusing to
bear arms have been persecuted at various
periods in history. Most countries now
have legal provisions for objectors, who
are generally drafted into alternative non-
combatant military duty or socially useful
c iv i l ian work.
C O N S C R I P T I O N . S e e d r a f t , m i u t a r y.
CONSERVA'HON, the preservation of
the environment, whether to ensure the
long-ienn future availability of natural
resources such a.s fuel or to retain such in¬
tangibles as scenic beauty for future
generations.
History. The conservation movement was
bom in the 19th century as aresult of two
developments; acceptance of the theory of
evolution and the concept (later proved
erroneous) of the balance of nature. It was
estimated in that century that over 100
million acres of land in the US had been
totally destroyed through soil erosion
caused by the reckless destruction of
forests. Congress passed the Forest
Reserve Act (1891) and tlte Carey Land
Act (1894) but both were rendered inef¬
fectual by commercial interests. The first
genuinely conservationist president was
T h e o d o r e R o o s e v e l t , w h o s e N e w l a n d s
Reclamation Act of 1902 began the strug¬
gle for American conservation in earnest.
More recently, where officialdom has

of numerous corporate headquarters.
Many residents of SW Connecticut com¬
mute to work in New York City. The
original Yankee population has long since
been oumumbered by the descendants of
later immigrants. Tension between liberal
and conservative leanings is reflected in
the voters’ frequent shifts from Democrats
to Republicans and back again in state
c o n t e s t s .

CONNECTICUT RIVER, the longest
river in New England. Rising in northern
New Hampshire, the Connecticut flows
south 407mi through Massachusetts and
Connecticut before emptying into Long Is¬
land Sound. Discovered by Dutch ex¬
plorers in 1614, the river is of gi«t his¬
torical, agricultural and industrial sig¬
nificance to the northeastern states. Many
of its falls and rapids are harnessed for
hydroelectric power.
C O N N E C T I C U T W I T S . S e e H a r t f o r d
w r r s .

CONNECTIVE TISSUE, one of the
basic tissues of the body, so named be¬
cause i t const i tu tes the connect ive and

supportive element of the body. Connec¬
t i ve t i s sue has va r i ous f o rms , such as
fibrous bands, fat. blood, cartilage, and
bone. These tissues are all derived from a
common basic plan still recognizable in a
number of characteristics shared by all.
The tissues consist of cells separated by an
intermediary substance or medium that
has differentiated into both amoiphous
and formed elements, the former being the
matrix and the latter the fibers.
CONNELLY, Marc (Marcus Cook Con¬
nelly 1890-1980), US playwri^t, best
known for his Pulitzer Prize-winning play,
The Green Pastures (1930). He col¬
laborated with George S. Kaufman on
several plays, including Beggar on Horse-
b a c k ( l 9 2 A ) .
C O N N O L LY, M a u r e e n C a t h a r i n e
(1934-1969). US tennis player, three-time
Wimbledon champion (1952-54). In 1953
she also won the Australian, French, and
US championships.
CONNORS, Jimmy (1952- ), US tennis
player. He was the top-ranked player in
the world through most of the 1970s. He
won the US Open (1974, 1976, 1978,
1982, 1983) and Wimbledon (1974,
1982), popularizing the left-handed, two-
fisted backhand.

CONQUISTADORS, 16th-ccnti^ mili¬
tary adventurers who founded Spain's em¬
pire in the Americas. Most famous among
them were Hem^n cor t^s and Franc isco
P t Z A R R O .
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been dilatory, conservation has been
brought to the people by groups such as
Friends of the Earth, eaniing through their
efforts apowerful international member¬
ship.
The Role of Science. Ecology, the study
of the interrelationships of elements of an
environment, has enabled many scientific
disciplines to play apart in conservation.
In agriculture, where protection of the soil
from erosion is clearly of paramount im¬
portance, crop rotation, strip-cropping and
other improvements in land use have been
made. Important in all fields of human ex¬
istence and endeavor is the conservation
of water for irrigation, industrial, drinking
and other purposes. Careful use, plus the
prevention or amelioration of pollution,
especially by industry, are essential. Con¬
servation of raw materials is more compli¬
cated, since they cannot be replaced; how¬
ever, much has been done in the way of
good management, and science has
develojjed new processes, artificial sub¬
stitutes and techmques of recycling. Con¬
servation of wildlife, however, is probably
the most dramatically successful of all
conservation is this century. Many species
such as the koala and American bison chat
were in danger of extinction are now
reviving; and most governments are
vigilant in areas such as hunting and in¬
dustrial pollution. Important to all these
e f f o r t s i s t h e r e t e n t i o n o f t h e h u m a n
population within reasonable limits.
CONSERVATISM, term for social and
political philosophies or attitudes stressing
traditional values and continuity of socî
institutions and rejecting sudden radical
change, while at the same time maintain¬
ing ideals of progress. It was first used in
the early 19th century of the policies of
the British Tory party. Modem conserva¬
tive political pa^es include the British
Conservative and Unionist Party, the
Canad ian progress ive-conserva t ive par ty
and the American repubucan party.
CONSERVATIVE PARTY, UK polit i¬
cal party, one of the two historic British
parties; the name replaced Toiy, in general
use from 1830 onward. Tradition^y the
party of landed interests, it broadened its
polidcal base under Disraeli’s leadership
in the 19ih century. The modem Conser¬
vative Party’s free-marfcet capitalism is
supported by the world of finance and the
management ofindustry.
C O N S I D E R A N T, V i c t o r P r o s p e r
(1808-1893), French socialist. He promo¬
ted the doctrines of Charles Fourier,
edited La Phalange, the journal of

Fourierism, and published Desiinie so-
ciale (1834-38) and Principes du
socialisme (1847). He tried to establish a
communistic community near Dallas,Tex.
(1855-57).
CONSPIRACY, in US law, agreement
between two or more people to commit an
unlawful act. The act of conspiracy is in
itself acrime; the unlawful act does not
have to be committed.

CONSTABLE, John (1776-1837). Eng¬
lish painter. He and J. M. W. turner were
England’s two greatest landscapists.
Believing that painting should be pursued
scientifically, he explored techniques of
rendering landscape from direct observa¬
t ion o f nature under d i f fe rent e f fec ts o f

light and weather. His naturalist approach
had some influence on the French bar -
B I Z O N S C H O O L .

C O N S TA N T I N E I ( A D c 2 8 0 - 3 3 7 ) ,
Roman emperor, known as the Great. He
promoted and accepted Christianity, and
transferred the empire’s capital from
Rome to Byeantmm. He was proclaimed
Caesar in the Wby his father Conslantius
(306) who was Augustus in the W. After
his father ’s death, he defeated one
claimant for the throne, Maximilian (310),
and then his son Maxentius at the battle of
the Milvian Bridge (312), where he is said
to have had avision of across against the
sun. which he adopted as his standard. In
the Edict of Milan. Constantine, now
Au^stus in the W, and Licinius, Augus¬
tus in the E, agreed to tolerate Christianity
in the empire. In 324 Constantine defeated
Licinius and became sole emperor. His
counci l at Ar les (314) condemned
Donatism (a schismatic CMstian sect in
North Africa), and the first general council
of the Church at Nicaea (325) dealt with
Arianism. He rebuilt Byzantium, in¬
augurating it as his eastern capital in 330
and renaming it Constantinople. He in¬
stituted acentralized bureaucracy, sepa¬
rated military from civil government and
introduced many legal reforms.
C O N S TA N T I N O M . E S e e I s t a n b u l .

CONSTELLATION, agroup of stars
forming apattern in the sky, though other¬
wise unconnec ted , In anc ien t t imes the
patterns were interpreted as pictures,
usually of mythic ch^acters. The ecliptic
passes through 12 constellations, known
as the zodiacal constellations (see zodiac).
CONSTIPATION, adecrease in the fre¬
quency of bowel actions from the norm
for an individual; also increased hardness
of stool- Often precipitated by inactivity,
changed diet or environment, it is some-
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Separation of powers {formulated by
MONTESQUIEU) combats despotism by
dividing govenunenlal power into bran¬
ches which check and balance each other.

Thus legislative power is granted to Con¬
gress, judicial power to the courts and ex¬
ecutive power to the president. Each is
supreme in its own sphere, but the 20th
century has seen growth in executive
power, which now initiates legislation.
The Meral system divides governmental
powers between the federal and state
governments. The Constitution designated
the federal govenuhent’s powers and
reserved all others to the states. Recently
the use by Congress of its right to make all
laws necessary and proper to carry out its
constitutional function and to regulate in¬
terstate commerce has enormously in¬
creased federal power. The conflict be¬
tween centraliz^ and slate power is
reflected in US political panics; Demo¬
crats tend to favor centralized power and
financial control, while Republicans favor
STATES' RIGHTS and decentralized fuiancial
adm in i s t r a t i on .
CONSTITUTIONAL UNION PARTY,
US political party (the Do-Nothing
Party), formed from remnants of the
Whig and American (Know-Nothing) par-
lies, active 1859-60. Its platform upheld
the Constitution and the Union, while ig¬
noring the slavery issue. As aresult, the
vote in i860 was split and Lincoln was
elected by the electoral cqllet.h, the first
president without apopular majority.
CONSTRUCTIVISM, artistic movement
which was developed in Russia 1913-20
by TAiuN. ussnzKY. PEVSNER and gabo.
Partly influenced by cubism and futurism,
it was related to technology and in¬
dustrial materials. The geometric abstract
work o f Russ ian cons t ruc t i v i sm was iu -
flueniial in Germany. France, England and
the US.
C O N S U L , R o m a n , t h e t w o c h i e f
magistrates of the Roman Republic,
elected annually by the legislative assemb¬
ly. Consuls were the heads of slate from
the fall of the kings, c509 BC, until 27
BC; under the empire consulship became
an honorary office.
COMSUMER AFFAIRS. US OFFICE
OF, US government agency (created in
1971) that handles government activity re¬
lated to consumer protection. Although
the agency does not have the power to en¬
force laws or to itsolve complaints, it con¬
ducts investigations acting on consumer
complaints and disseminates product in¬
format ion .

times due to OASreoiNrESTTNAL tract dis¬
ease. Increased dietary fiber and taking of
fecal softeners or intestinal irritants are
usual remedies; enema may be required in
s e v e r e c a s e s .

CONSTITUTION, fundamental rules,
written or unwritten, for the government
of an organized body such as anation.
The US constitution defines the rights of
citizens and of states, and the structure
and powers of the federal government. It
exists in documentary form, but those of
many other nations do not. The British
constitution is embodied in tradition and
the law of the land. Some const i tut ions,
such as that of the US, may only be alte¬
red by special procedures, while others,
such as that of Britain, may be altered by a
simple act of the legislature.
C O N S T I T U T I O N , U S S , A m e r i c a n
frigate carrying 44 guns, known as "Old
Ironsides." Launched in Boston in 1797,
she served in the war with Tripoli and the
WAR OF 1812. In 1828 aplan to dismantle
the warship provoked Oliver Wendell
Holmes’ poem "Old Ironsides." She was
rebuilt, berthed in Boston, and opened to
the public in 1934.
CONSTITUTION ACT (1982), Canadian
law that superseded the British north
AMERICA ACT (1867) and effectively
"patriaied" Canada’s constitution, elimin¬
ating the necessity of formal approval
from the British Parliament for constitu¬
t ional amendments.

T h e b a s i c c o n s t i t u t i o n o f C a n a d a ,

proclaimed by Queen Elizabeth II in Ot¬
tawa on April 17, 1982, this document in¬
cludes aCharter of Rights guaranteeing
fundamental rights and fr«doms.
CONSTITUTIONAL LAW, US, body
of law which interprets the US Constitu¬
tion. Ibe original constitution did not
precisely define the roles or the limits of
power of governmental institutions.
Constitutional law studies their historical
development in relation to contemporary
issues.
Judicial review deals with the power of
the couns, ultimately the Supreme Court,
CO determine the constitutionality of laws
or acts of government. Although the Con¬
stitution did not provide for this activity,
the Supreme Court has claimed it since
Chief Justice John Marshal l ’s decision in
MARBURY VMADISON (1803). He asseitcd
that since the Constitution is the supreme
law. and it is the courts’ duty to uphold
the law, the courts must invalidate any law
or action they consider in conflict with the
Const i tu t ion .
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COMMISSION, independent US govern¬
ment agency established in 1972 to set
mandatory product-safety standards to
reduce the unreasonable risk of injury to
consumers from consumer products.
CONSUMER PROTECTION, *e body
of laws and voluntary codes setting stand¬
ards for goods and services sold and the
agencies enforcing them, as well as the ef¬
forts of consumer groups. In recent years
widespread recogniticffl was given to the
fact that the common law maxim "let the

buyer beware" {caveat emptor) was no
longer valid in superindustrial societies;
today’s buyer cannot necessarily protect
his own b t̂ interests by judicious pur¬
chasing. The need for consumer protection
arose because of the dangers of price-
fixing by monopolies, of fraud and of the
increasing difficulty in judging the quality
or suitability of goods as technologic^
production, packaging and sales techni¬
ques grow more sophisticated.

There are over 1000 consumer protec¬
tion programs in the US under federal,
state and local agencies. The federal
government sets standards for weights and
measures, product safety, packaging, food
and dnig compositioii and advertising
desc r i p t i ons . f ood and m tuo ad¬
m i n i s t r a d o n i s t h e b e s t I m o w n o f t h e

federal agencies. The departments of Justi-
<», Tran^rtation, Commerce, Housing
and Urban Development, and the Federal
Power, Trade, Communications aitd Inter-
stme Commerce commissions ate among
those involved in consumer protection.
C o n s u m e r m o v e m e n t s . W W n n e w

interest arose in consumer protection.
Ralph NADER exposed defects in
automobile design that affected motorists’
safety in Unsafe at Any Speed (1965) and
financed investigation of other products.
With "Nader ’s Raiders," his volunteer as¬
sistants, he aroused coiuumer awareness
which was consolidated in boycotts and
group lawsuits. Such action was at first
bitterly opposed, but later won positive
response from government, industry and
the pubUc. Congress approved the Auto
Safety Act (1965). Truth in Lending Act
(1968), Consumer Protection Act (1969)
and Consumer Products Safety Act
(1972).

Some companies have begun to
manufacture products less harmful to con¬
s u m e r s a n d t h e e n v i r o n m e n t s u c h a s
biodegradable detergents, lead-free gas¬
ol ine, re turnab le bot t les and foods f ree
from chemical additives. The many

governmental restrictions on production of
consumer goods because of safety factors
during the 1970s caused abacklash, how¬
ever. and in the 1980s President Ronald
Reagan’s conservative administration
began to relax some stringent controls on
production of consumer goods.

In 1991, the Federal Food and Drug Ad¬
ministration, following acongressional
mandate, announced aplan to revise the
nation's food labeling system to eliminate
misleading claims. The plan was soon
weakened under pressure from the Bush
admin is t ra t ion .
CONTACT LENS, asmall lens worn
directly on the cornea of the eye under the
eyelid to correct defects of vision.
Generally made of transparent plastic,
they sometimes give better results chan
glasses and are certainly less noticeable.
CONTEMPT OF COURT, action that
detracts from the dignity or authority of a
cour t or that lends to obst ruct the ad¬
ministration of justice. Such actions may
be punished by fine or imprisorunent. or
both, but can generaUy be appealed.
CONTINENT, one of the seven major
divisions of land on earth: Africa, Ant¬
arctica, Asia, Australia, Europe, North
A m e r i c a , S o u t h A m e r i c a . T h e s e c o n ¬
tinents have evolved during the earth’s
histoty from asingle landmass, P^aea
(see also continental drift; plate tk-
TONICS; CCMriTNENTAL shelf).
C O N T I N E N TA L A R M Y, A m e r i c a n
force in the revolutionary war, or¬
ganized (1775) and coimnanded by
George Washington. It consisted of about
3,(KX) volunteers, joined at irregular inter¬
vals by state militia, sometimes raising the
number to around 20,000. It was financed
by individual states mul foreign loans and
was always short of money, food, clothing
and ammuni t ion.
CONTINENTAL CONGRESS (1774-
89), body of delegates representing the
colonies which was summoned before and
during the American revolutkinary war.
The First Continental Congress met in
Philadelphia, Sept. 5. 1774, to seek relief
from England’s commercial and political
oppression. There were 56 delegates, from
all colonies except Georgia. The congress
drafted adeclaration of rights setting forth
the colonists' demands as British subjects,
formulated a"plan of associat ion."
denounced "taxation without representa¬
tion" and agreed to boycott trade with
England until their demands were met.

When the Second Continental Congress
met on May 10, 1775, battles had al̂ dy
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Intrauterine devices <IUDs) are plastic
or copper devices which are insert̂  into
the woman and interfere with implanta¬
tion. They are convenient but may lead to
infection, or increased blood loss or pain
at menstruation.

Oral contraceptives (“the Pill") are sex
hormones of the estrogen and pro¬
gesterone type which, if taken regularly
through the menstrual cycle, inhibit the
release of eggs from the ovary. While they
are the most reliable form of contracep¬
tion, they cany asmall risk of venous
thrombosis, raised blood pressure and pOfr
sibly other diseases. When the Pill is
stopped, periods and ovulation may not
return for some time, and this can cause
difficulty in assessing fetal maturity if
pregnancy follows without an intervening
period. In recent years. long-working hor¬
monal contraceptives have been de¬
veloped that can be delivered by injection
or surgical implant. The slight risks as¬
sociated with hormonal contraceptives
must be viewed against the risks of preg¬
nancy and induced abortion in the geneî
context of family planning. Sterilization
is in most cases 100 percent effective.
CONTRACTS, legally enforceable prom¬
ises or agreements. Most are written, but
verbal contracts may be equally binding in
law. Acontract is abargain in which one
party agrees to the terms offered by
another party. To be binding there must be
consideration; one party promises to do
something in return for something of
value promised by the other. Contracts are
usually enforced under civil rather than
criminal law. Aparty failing to fulfill a
contracted promise is in breach of con¬
tract, and the court may award financial
damages to the other party.
CONTRERAS, Battle of, engagement in
the MEXICAN WAR. near Contreras. 8mi SW
of Mexico City. Finding his advance on
Mexico City blocked by generals Santa
Anna and Valencia, US Maj. Gen. Win¬
field Scott outflank^ and attacked Valen¬
cia, scattering his troops. Scott thus gained
control of roads to Mexico City.
CONVULSION, classically, any involun¬
tary contraction of the muscles of the
body. Such contractions may be "tonic" or
"clonic," according to whether they are
continuous or spasmodic, and of either
cerebral or spinal origin.

Convulsions may be caused by lack of
oxygen, toxic conditions, psychological
factors, or epilepsy. Nowadays, the term
convulsion usually refers to discontinuous
muscu la r con t rac t ions , e i ther b r ie f con-

been fought at Lexington and Concord,
Mass. It appointed George Washington
commander-in-chief of the army. It ap¬
proved the Declaration of Independence
on July 4, 1776, and drafted the articles
OF CONFEDERATION, which scrved as aUS
constitution from 1781 until the present
constitution was drawn up (1787). In the
meantime, the Continental Congre.ss acted
as afederal government in maintaining an
army, issuing currency and dealing with
foreign policy.
CONTINENTAL DIV IDE, imag ina iy
line which divides acontinent at the point
where its rivers start flowing in opposite
directions and empty into different oceans.
In North America it follows the Rocky
Mts, in South America the Andes.
CONTINENTAL DRIFT, theory firs t
rigorously formulated by wecener to ex¬
plain anumber of geological and paleon¬
tological phenomena. It suggests that
originally the land on earth composed a
single, vast continent. Pangaea, which
broke up.
CONTINENTAL SHELF, the gent ly
sloping portion of acontinent that is sub¬
merged in the ocean to adepth of less
than 200m (650ft), resulting in arim of
shallow water surrounding the landmass.
The outer edge of the shelf slopes towards
the ocean bottom, and is called the con¬
tinental slope.
CONTINENTALSYSTEM, an attemp¬
ted economic blockade of England by
Napoleon 1. Instituted in 1807, it would
have brought privation and probable
defeat to England if it had been success¬
ful. However, acounter-blockade of the
continent by England’s superior seapower
nullified it. The British blockade, b^use
it interfered with American trade with the
continent, was amajor cause of the war
O F 1 8 1 2 .

CONTRACEPTION, the avoidance of
conception, and thus of pregnancy. Many
different methods exist, none of which are
absolutely effect ive. In the rhythm
method, sexual intacourse is restricted to
the days immediately before and after
menstruation, when fertilization is unlike¬
ly. Withdrawal (coitus inlerruptus) is
removal of the penis prior to ejaculation,
which reduces the number of sperm
released into the vagina. The condom is a
rubber sheath, fitting over the penis, into
which ejaculation occurs; the diaphra^
is acomplementary device which is in¬
serted into the vagina before intercourse.
Both are more effective with spermicide

c r e a m s .
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tractions repeated at short intervals or
longer ones interrupted by Intervals of
muscular re laxat ion.

CONWAY CABAL, plot to oust George
Washington as commander-in-chief of the
Continental Army in 1777. during the
American Revolution. Wa îngton had
lost at Brandywine and Germantown, but
G e n e r a l H o r a t i o g a t e s h a d w o n a t

Saratoga. Washington intercepted aletter
from Gen. Thomas Conway to Gates
criticizing Washington and revealing
plans by an army and Congressional cabal
to replace Washington by Gates. Wash¬
ington published the letter and rallied
Congressional support. Conway was
forced to resign his command.
COOK, Frederick Albert (1865-1940),
US explorer who claimed to have climbed
Mt McKinley in 1906 and to have dis¬
covered the North Pole in 1908, before
Peary. Neither claim was widely believed
COOK, Jmnes (1728-1779), English
navigator and explorer who led three
celebrated expeditions to the Pacific
Ocean (1768-71; 1772r-75; 1776-80),
during which he charted the coast of New
Zealand (1770), showed that if there were
agreat southern continent it could not be
so large as was commonly supposed, and
discovered the Sandwich Islands (1778).
He died in an attack by Hawaiian natives.
COOKE, Jay (1821-1905), US financier
who helped the federal government
fi n a n c e t h e a v t t . w a r . H e f o r m e d t h e
banking firm Jay Cooke &Co. in 1861,
and sold over SI billion in war bonds. His
firm la ter underwrote the const ruct ion of
the Northern Pacific Railway but failed in
the financial crisis of 1873. Cooke made a

second fortune in silver mining, 1878-79.
COOK ISLANDS, two groups of coral
Islands in the South Pacific Ocean, dis¬
covered by British captain James COOK in
1773. They were made aBritish protec¬
torate in 1888, but are now self-governing
but linked to New Zealand.
C O O L E Y, C h a r l e s H o r t o n ( 1 8 6 4 -
1929), pioneer US sociologist, on the
faculty of the U. of Michigan from 1891.
He developed acomprehensive sociologi¬
cal theory in Human Nature and the So¬
cial Order (1902), Social Organization
(1909). and Socifl/ProcMs (1918).
COOLIDGE, (John) Ca lv in (1872-
1933). 30th president of the US (1923-
29), amoderately conservative Republican
who continued Warren G. Harding’s
policies but replaced corruption with
honesty. Bom at Plymouth, Vt., he be¬
came alawyer in Mass, and rose in local

po l i t i ca l o ffice . He was mayor o f
Northampton 1910-11, state senator
1912—15, lieutenant governor of Mass.,
1916-18 and governor 1919-20. His firm
handling of the boston pcttjcE strike gave
him national prominence, and in 1920 he
was chosen US vice-^nesident, succeeding
to the presidency on the death of Harding.
He was elected president in 1924 ovct
Democrat John W. Davis and ftogressive
Robert M. La Follette.

His administration was characterized by
caution, governmental efficiency and
delegation of responsibility to such able
men as Secretary of Commerce Herbert
Hoover, Secretary of the Treasury Andrew
Mellon, and Secretary of State Frank B.
Kellogg. Disapproving of government in¬
terference in economic affairs and believ¬

ing in government frugality, Coolidge
vetoed the McNary-Haugen Bill for relief
to agriculture. He lowered taxes, reduced
the national budget and the national debt
and protected industry with high tariffs,
creating ashort-lived prosperity. He hand¬
led with restraint and integrity the oil-
lease scandals of the Harding administra¬
tion. In foreign affairs the country’s policy
was isolationist. "Die US kept out of the
LEAGUE OP NATIONS but took part in Leagu¬
e-sponsored conferences.

Coolidge’s wish for US participation in
rite World Court was blocked by Senate
opposition. He sponsored the kbllogo-
BRiAND PACT (1927) Outlawing war. His
administration pas^ the dawes flan to
lend Germany money to rebuild its
economy.
COOLIDGE, WiUiam David (1873-
1975), US chemist who developed (1911)
the pliable tungsten filaments u^ in
lightbulbs and (1913) ahi^-vacuum X-
ray tube (the Coolidge tube) which was a
major breakthrough in radiology.
COOPER, Gary (1901-1961), US film
actor who portrayed laconic, romanticheroes in such films as AFarewell to
Arms (1933) and For Whom the Bell Tolls
(1943). He won Academy Awards for
roles in Sergeant York (1941) and High
Noon (1952).
COOPER, James Fenimore (1789-
1851), first major US novelist, best known
for narratives about the American frontier.
The series of Leatherstocking Tales
(1823-41), with their hero, the scout Natty
Bummo, includes The Pioneers, The Last
of the Mohicans, The Prair ie, The
Pathfinder and The Deerslayer. His at¬
titude is romantic, his characterization
shallow, his dialogue stilted; yet his work
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mart:, on Sjaelland and Amager islands. It
handles most of Denmark’s trade, export¬
ing ham. bacon, porcelain, silverware and
fii^cure. Its main industries are shipping,
shipbuilding, brewing and light manufac¬
turing. The Royal Copenhagen porcelain
factory and Grorg Jcn.sen handmade sil-
verworks are famous. Landmarks include
Christianborg Palace, Rosenborg Palace,
TivoL amusement park, the National
Museum and severa l a r t museums. The
university, founded 1478, is amajor cen¬
ter for re.search in theoretical physics.

Asmall fishing port until the 11th cen¬
tury, Copenhagen grew as acenter on the
Baltic trade route. In 1443 it became the
royal residence and expanded under Chris¬
tian IV (1577-1648). It was occupied by
the Germans 194045. Pop (city) 618,000;
(metro) 1,339,000.
COPERNICUS, Nicolaus (Niklas Kop-
pemigk; 1473-1543). Polish astronomer
who displaced the earth from the center of
man's conceptual universe and made it
orbit astationary sun. Belonging to a
wealthy German family, he spent several
years in Italy mastering alt that was
known of mathematics, medicine, theol¬
ogy and astronomy before returning to
Poland where he evcnmally settled into
the life of lay canon at Frauenburg. His
d i s s a t i s f a c t i o n w i t h t h e e a r t h - c e n t e r e d
(geocentric) cosmology of Ptolemy was
m a d e k n o w n t o a f e w f r i e n d s i n t h e

manuscript Commentariolus (1514) but it
was only on the insistence of Pope Cle¬
ment VII that he expanded this into the De
revoluiionibus erbium coeleslium (On ike
revolutions of the heavenly spheres)
which, when published in 1543, an¬
nounce the sun-centered (heliocentric)
theory to the worid.

Always the theoretician rather than a
practice observer, Copernicus’ main dis¬
satisfaction with Ptolemy was philosophi¬
cal. He sought to replace the equam.
epicycle and deferent of Ptolemaic theory
with pure circular motions, but in adopt¬
ing amoving-earth theory he was forced
to reject the whole of the scholastic
physics (without providing an altemative-
this had to await the work of oauleo and
postulate amuch greater scale for the
universe. Although the heliocentric hypo¬
thesis was not immediately accepted by
the majority of scientists, its proposal did
begin the period of scientific reawakening
known as the Copemican Revolution.
COPLAND, Aaron (1900-1990), US
composer using adistinctively American
idiom. His lyrical and exuberant music in¬

is r eadab le . He a l so i nven ted t he sea
r o m a n c e a n d w r o t e w o r k s o f s o c i a l
c r i t i c i sm.
COOPER, Leroy Gordon Jr. (1927- ),
first US astronaut to make two orbital
space flights. At the end of his 1963 Mer¬
cury space flight, the automatic control
system broke down, and Cooper suc¬
ceeded in manually piloting the Faith 7
spacecraft back to earth. In August 1965
Cooper served as command pilot of Gemi¬
ni 5, which orbited the earth 120 times.
COOPER, Peter (1791-1883), US in¬
dustrial innovator and philanthropist. His
Baltimore iron works built the first US
steam locomotive. Tom Thumb (1830). He
introduced structural iron beams and
popularized the Bessemer process. In
1854 he founded Cooper Union in New
York City for free instruction in arts'’ar»d
sciences. In 1876 he was oreenback party

presidential candidate.
COOPER,
B r i l i s h b o r n A i i t e r i c a n e d u c a t o r, n a t u r a l
scientist, and poli t ical philosopher.
Cooper was aprofessor of natural science
who was sent to prison and fined $400 for
writing pamphlets attacking the alien and
SEDITION ACTS of 1798. He also cam¬
paigned against the slave trade and
religious inloleraiKe, but late in his career
often sided with the South because of his

strong belief in states’ rights.
COOPERATIVE, in real estate. See con¬
d o m i n i u m .

COOPERATIVE, an assoc ia t ion o f
producers or manufacturers and con¬
sumers to share profits which would
otherwise go to middlemen. The pioneer
Rochdale Society of Equitable Pioneers,
founded in England. 1844, set precedents
of unrestricted membership, democratic
organization, educational facilities and
service at cost. That same year John Kaul-
bach, aBoston tailor, formed the first US
consumers' cooperative among members
of his trade union. The National Grange,
founded in the US in 1867, promoted
Rochdale principles. Current US coopera¬
tive activity consists of farmers’ purchas¬
ing and marketing, credit and banking,
mutual insurance, wholesaling, group
medical programs and consumer coopera¬
tives. There are over 800,000 cooperative
societies in the world.
COOT, waterbird (Fulica aira) belonging
to the rail family. About I5in long, and
mainly black, it has astark white forehead
and big feet with lobed iocs. They feed on
plants and small fish.
COPENHAGEN, seaport capital of Den-

(1759-1839).T h o m a s
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corporaces jazz and foU: tunes. His works
include the ballet sctnes Billy the Kid
(1938) and Appalachian Spring (1944),
fte song cycle Twelve Poems of Emily
Dickinson (1950), the t^iera The Tender
Land (1954), symf^onies, piano and
chamber works and ̂Im scores. His many
awards include the 1945 Pulitzer prize.
COPLEY, J<*n Sin t̂on (1738-1815).
American portrait painter who brilliantly
depicted colonial personalities. In 1774 he
le f t Amer ica and se t t l ed in London . He

became amember of the Royal Academy
and painted large canvases with historiĉ
themes, including The Death of Chatham
(1779-80).
COPPER (Cu), soft, red metal in Group
IB of the perit̂ c table; atransition ele¬
ment. Cof^ter has been used since c6S00
BC (see BRC»t2E age). It occurs naturally ■
as the metal in the US, especially Mich.,
and as the ores cuprite, chalcopyrite,
ant ler im, chalcoci ie , bomite, azur i te and
malachi te in the US, Zambia, Zaire and
Chile. The metal is produced by roasting
the concentrated ores and smelting, and is
then refined by electrolysis. Copper is
strong, tough, and highly malleable and
ductile. It is an exceUeut conductor of heat
and electricity, and most copper produced
is used in the electrical industry. It is also
amajor component of many alloys inclu¬
ding brass, t̂ nze, German silver, cupro¬
nickel (see nickel) and beryllium copper
(very strong and fatigue-resistant). Many
copper alloys are called bronzes though
they need not contain tin: copper +tin +
phosphorus is phosphor bronze, and cop¬
per +aluminum is aluminum bronze.

Cc^per is avital trace element: in man it
catalyzes the formation of hemoglobin; in
moUusks and crustaceans it is the basic

constituent of hemocyanin. Chemically
copper is unreactive, dissolving only in
oxidizing acids. It forms cuprous com-
puuds (oxidation state 1), and the more
common cupric salts (oxidation state +2)
used as fungicides and insecticides, in pig¬
ments, as mordants for dyeing, as cata¬
lysts, for copper plating, and in electric
cells.
AW 63.5. mp 1083‘C, bp 2567'C, sg 8.96
COPPERHEAD, pit viper (Agkistrodon
coniortix) of hilly country in eastern US.
It ranges riom 2to 4ft in length and is
distinguished by its characteristic copper-
colored head and copper-toned markings
on achestnut background.
COPPERHEADS, Northern Democrats
who opposed the Lincoln administration's
ova. WAR policy and advocated peace with

the Confederates. The term originated in a
newspaper article depicting them as
poisonous copperhead snakes, Most urged
peace through negotiation, but some secret
societies (knights of the golden circle.
Order of American Knights, Sons of
Liberty) harassed Northern sympathizers,
helped deserters and sabotaged Union sup¬
plies.
COPRA. See coconut palm.
COPTIC CHURCH, chief Chr is t ian
Church in Egypt. 1^ by apatriarch in
Cairo and 12 diocesan bishops. Services
are held in Greek, Arabic and the other¬
wise dead language Coptic, based on an¬
cient Egyptian. The Copts broke from the
Roman Church when the Council of
Chalcedon in 451 rejected their doctrine
of MONOPHYSmSM. After the 7tii-century
Arab conquest many Copts became Mus¬
lims. Ihe Ethiopian Church derives from
the Coptic.
COPYWGHT,
author, artist or publisher to publish or sell
awork. Anyone reproducing act^y-
rightcd work without peimission of the
copyright holder is liable to be sued for
damages and ordered to stop publication
or d is t r ibut ion.

Books, plays, musical compositions, pe-
rio^cals, motion pictures, photographs,
designs and ocher works of art, m^s and
charts, speeches and lectures may be
copyri^ted in the US. This involves
publisiung (he work with the statutory
copyright notice (usually followed by the
year and copyright owner’s name). Copies
and aregistration fee must be lodged with
the US Copyright Office. The first US
Copyright Act of 1790 protected only
boô , maps and charts, but later legisla¬
t i o n i n c l u d e d o t h e r w o r k s . C u r r e n t U S
copyright law grants exclusive rights for
the creator’s life plus 50 years, after which
the work becomes public domain. Interna¬
tional agreements protect rights of authors
in the markets of other countries.

The Buenos Aires Convention protects
copyright among 17 Western countries in¬
cluding the US. The Universal Copyright
Convention covers over 50 nations includ¬
ing the US. (See also bbrn convention.)
CORALS, small marine invertebr^s of
the class Anthozoa (phylum Cnidaria)
w h o s e l i m e s t o n e s k e l e t o n s f o r m c o r a l
r e e f s a n d i s l a n d s i n w a r m s e a s . M o s t
corals join together in colonies and secrete
ex te rna l l imes tone ske le tons . B ranches
and .successive layers are formed by bud¬
ding and by the addition of new members,
produced sexually, which swim freely

exclusive right of an
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sativum, amember of the parsley family.
It is used commercially as aflavoring in
meat products, bakery goods, tobacco,
gin, and curry powder.
CORINTH, anci«it Greek city on the
I s t h m u s o f C o r i n t h . E s t a b l i s h e d u n d e r
Dorian rule (9th century BC), it founded
Syracuse and other colonies in the 7th
century BC and was the chief Greek mer¬
chant city until outstripped by Athens.
Eiestroyed by Rome in 146 BC, it was
rebuilt by Julius cabsak in 44 BC. Modem
Coiinth (Korinihos) was founded in 1858
after an earthquake destroyed the old city.
Pop 12,400.
CORINTH, Battle of, civil war battle at
tbe rail junction of Corinth, Miss., on Oct.
3-4. 1862. Union forces under Rosecrans
repulsed Confederates under generals Van
Dom and Price.

CORINTHIANS, Epistles to the, two let¬
ters, the 7th and 8th books of the New
Testament, written by St. Paul AD c52-55
to the Christian church of Corinth. Greece.
The first discusses the discipline and or¬
ganization of the divided chun± and ways
of restoring unity. The second largely
defends Paul’s woric and authority as an
apostle.
CORIOLANUS,
century BC), legendary Roman patrician,
hero of Shakespeare's CorioUmus. He was
named for Corioli. atown he allegedly
won for Rome from the Volscians in 493
BC. Exiled for his anti-plebeian attitude,
be led aVolscian attack on Rome until his
mother and wife persuaded him to relent.
CORIOLIS EFFECT, afOTce which,
like acentrifugal force (see centripetal
force), apparently acts on moving objects
w h e n o b s e r v e d i n a f r a m e o f r e f e r e n c e
which is itself rotating. Because of the
rotation of the observer, afreely moving
object does not appear to move steadily in
astraight line as usual, but rather as if. be¬
sides an outward centrifugal force, a
"Coriolis force" acts on it, perpendicular
to its motion, with asimigth prop(xtional
to its ma.ss, its velocity and the rate of
rotation of the frame of reference.

The effect, first described in 1835 by
Gaspard de Coriolis (1792-1843), ac¬
counts for the fami l iar c i rcu la t ion of a i r
flow around cyclones and numerous other
phenomena in meteorology, oceanography
and ballistics.
CORK, protective, waterproof layer of
dead ceils that have thick walls impreg¬
nated with suberin, awaxy material. Cork
is found as the outer layer of stems and
roots of older woody plants. The cork oak

befOTC attaching themselves and secreting
their skeletons. Older members of the
colony gradually die. leaving their
skeletons behind. Vegetation, such as
coraline algae, cements the discarded
skeletons, forming coral reefs, of which
there are three types: fringing re^s along
the shore, barrier reefs offshore and
atolb, circular reefs enclosing alagoon.
CORAL SEA, Battle of Uie, battle be¬
tween US and J^ianese naval forces in the
Coral Sea May 4-8, 1942. Fought by
aircraft launched from carriers, it was the
first naval engagement in which o[^sing
vessels never saw each other. US losses
were the heavier, but the battle checked
the Japanese advance towards New
Guinea. .
CORAL SNAKES, poisonous snakes !
with black, yellow or white and red rings.
They feed on small reptiles and insects.
Two species inhabit tbe southern US
(Micrurus julvius and M. eunxanthus).
CORBETT, James John (1866-1933),
US world heavyweight boxing champion,
known as "Gentleman Jim." In 1892 he
knocked out John L. Sullivan, to become
the first man to win the world heavy¬
weight championship under Marquess of
Queensberry Rules. He lost his title to
Bob Fitzsimmons in 1897. Later he took
up astage and film career.
CORCORAN, Will iam Wilson (1798-
1888), US banker, founder of the Cor¬
coran Gallery of Art in Washington, D.C.
C O R D AY, C h a r l o t t e ( 1 7 6 8 - 1 7 9 3 ) ,
French assassin of the French revolution¬
ary Jean Paul marat. Objecting to Marat's
persecution of the Girondins, she stabbed
him to death in his bath on July 13, 1793.
She was guillotined by order of the
revolutionary tribunal.
CORDITE, smokeless gunpowder. Com¬
posed of 309b nitroglycerine, 659b
nitrocellulose, and S9b petrolatum, cordite
bums with agreat deal of heal.
CORELLL Arcange lo (1653-1713X
Italian composer and violinist, pioneer of
the concerto grosso form which led to the
concerto. He wrote largely for violin,
viola and cello instruments then replacing
the older viol family.
COREOPSIS, genus of summer-bloom¬
ing plants also known as tickseed. It
belongs to the family Asteraceae, includ¬
ing about 100 species of herb native to
North America. Coreopsis can grow to a
height of 4ft. They bear yellow, ted, or
maroon flowers that resemble daisies.
CORIANDER, apungent spice, the dried
ripe fruit of the plant Coriandoam

Gaius Marcius (5th
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(Quercus subfr) of SEurope and North
Afiica produces aprofuse amount of code,
which is harvested commercially eveiy 3
to 4years.
CORMORANTS, or shags, birds of the
family Phalocrocoracidae related to pel-
licans. Cormorants have long necks and
bills, are usually black, and dive for fish
food in coastal regions and in the larger
lakes and rivers of the world.
CORN, or maize. Zea mays, agrain crop
nat ive to the New Wor ld , but now cu l¬
tivated throughout the world aid second
among the world's crop plants to wheat in
tenns of acreage planted. The major area
of cultivation is in the Midwest combelt of
the US.

Five main types of com have been
developed. Most of the US yield is dent
com (so-called from the indentation in the
crown of each kernel) used for animal
feed. Flint com grows in colder climates,
such as Canada. It has ahard kernel and is
used for animal feed. Sweet com, contain¬
ing sugar, is afamiliar vegetable. Pop¬
corn kernels have hard outer coatings to
prevent moisture escape. When heated the
internal steam pressure causes them to
burst. Flour com, grown in Peru, Bolivia
and Ecuador, has soft kernels and is used
for flour and com meal.

The plants grow 3-15ft high and require
affost-ffee growing season of at least 100
days. Each plant develops 1-3 ears. The
mde flowers are in tassels on top of the
stem. The female inflorescences consist of

anumber of rows of ovaries; each ovary is
crowned by asilk that projects from the
top of the "cob." Pollination is by die
wind, the pollen falling on the silks.

Com is subject to numerous diseases.
Fungi attack young plants, and. improper¬
ly stored ears and bacterial leaf blights
cause wilting. Rust, smut and virus dis¬
eases also attack the crop. The com borer
is the worst insect pest. Com is ground for
feeding to animals and for human con¬
sumption. It is rolled and flattened for
breakfast cereals. Combread, hominy,
mash, griddle cakes and confections are
made from com. Industrially com is
processed to make alcohol, syrup and oil
and is used in manufacturing plastics. The
stalk is sometimes used in paper and wall
board manufacture. The term com is also

used locally to indicate the cereal crops
most important in the district, e.g., in
England com refers to wheat and in some
pans of Scotland to oats. (See also
AGRICUl.TURE; PI>NT DISEASES.)
CORN BORER, amoth, ^own in the

Old World as the maize moth, whose
cateq>illars feed on avariety of plants, in¬
cluding beet, beans and com. It became a
serious pest in the com belt about 1W7,
The use of pesticides is effective, but
complicated by the need to keep the crop
free from contamination.
CORNEARWORM, larval stage of a
moth (Heliothis zea) which breeds on and
attacks com, tomatoes, alfalfa, and beans.
Insecticides such as carbaryl are used on
some crops to protect them from the com
e a r w o r m .

CORNEILL^ Pierre (1606-1684),
French dramatist, creator of fetich classi¬
cal v«se tragedy. His masterpiece, Le Cid
(1637), though controversial in its time,
was agreat popular success. His many
other plays included Horace (1640l
Cinna (1641) and Polyeucte (1643). His
popularity faded with the rise of his
younger rival racinr
CORNELL, Ezra, (1807-1874) , US
businessman, apioneer in telegraphy. He
created Amer ica’s first (Bal t imore-
Washington) telegraph line (1844) with
Samuel morse, and was founder and direc¬
tor of the Western Union Telegraph Com¬
pany (1855). His gifts helped create Cor¬
nell U., Ithaca, N.Y. (1868).
CORNELI. Katharine (1898-1974), US
actress, noted for her major roles in
serious dramas, oftoj directed by her hus¬
b a n d , G u t h r i e M c C l i n t i c . H e r m o s t f a ¬
mous part was Elizabeth Barrett Browning
in The Barretts ofWimpole Street (1931).
CORNET, valved brass wind instrument
somewhat like atrumpet. It has amellow
tone controlled by lip vibration at the
cupped mouthpiece, atwo-and-a-half-oc-
tave range and is usually tuned to Bflat.
Comets have tr̂ tionally been used in
brass bands but rarely in symphony or¬
chestras. They have, however, formed an
important place in sazz.
CORNFLOWER plant (Centaurea cy-
anus) of the family Compositae. It is dis¬
tinguished from the knapweeds by its deep
azure-blue flowers. Formerly acommon
weed in cornfields, it is now commonly
grown in gardens as aherbaceous plant.
CORNISH. See Ce l t i c languages .
CORN LAWS, various laws regulating
English import and export of grain from
the 14th century to 1849. After the
Napoleonic Wars the com price was
raised to offset agricultural depression.
But protests from the poor and from
manufacturers objecting to agricultural
subsidy helped Cobden and Bright,
leaders of the Anti-Com Law League
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persistent pain in the center of the chest is
common, and it may lead to shock or lung
congestion. Characteristic changes may be
seen in the electrocarwooiiaph following
myocardial damage, and enzymes appear
in blood from the damaged heart muscle.

Treatment consists of rest, analgesics
and drugs to correct disorder̂  rhythm or
inadequate punning; certain cases must be
carefully observed for development of
ihythm disturbance. Recovery may be
complete and normal activities resumed.
Ihedisposing factors, including obesity,
smoking, high blood pressure, excess
blood fats (including cholesterol) and
diabetes must be recognized and treated.
Recent studies have found that aspirin
helps prevent heart attacks. The cloi-dis-
soiving drug streptokinase, taken upon the
onset of chest pains, has reduced deaths
from heart attack.
CORONER, apublic official whose prin¬
cipal duty in modem times is to inquire,
with the help of ajury, into any death that
appears to be unnatural. The office is
usually elective, but in some states it may
be appointive.
COROT, Jean-Baptiste CamiUe (1796-
1875), French landscape painter who
broke wi th c lassical t radi t ion to achieve
subtle lighting effects by painting directly
horn nature. Although tus more austere
early works are highly regarded, he won
fame with his misty, poetic, gray-green
landscapes influencing both the barbizon
SCHOOL and the practitioners of im-
R R E S S I O N f S M .

CORPORATE STATE, in political the¬
ory, asociety regarded as being composed
of various functional or economic groups
rather than individuals. The theory was
particularly important in the ideology of
Fascist Italy, but it also played arole in
Portugal and Spain, and in Germany and
Austria in the 1930s.

In theory, the various functional groups
within agiven society—labor unions,
business firms and so on—name repre¬
sentatives to the central governing body,
which is therefore able to take into ac¬

count all points of view and make demo¬
cratic decisions. In practice, however, the
corporate ideology usually proved to be a
mere slogan aimed at giving dictatorship a
veneer of respectability.
CORPORATION, group of persons
forming alegal entity independent of the
individuals owning or managing it. As a
legal "person" it may hold property, sue
and be sued. Corporations may be public
or private. Municipal corporations such as

(1839-46), to persuade Prime Minister Sir
Robert peel to repeal die Com Laws (1846
and 1849).
CORN OIL, vegetable oil derived from
the kernel of the com plant. Com oil is
made up of about 55 percent polyun¬
saturated fat. which many nutritionists
consider an essential element in ahealthy
d ie t .
CORNS AND CALLUSES, loca l ized

thickenings of the homy layer of the skin,
produced by continual pressure or fiiction.
Calluses project above the skin and are
rarely troublesome; corns are smaller, and
are forced into the deep, sensitive layers of
skin, causing pain or discomfort.
CORNWALLIS, Charles CorawaUis,
1st Marquis of (1738-1805), British
general, whose surrender to Washington at
Yorktown (Oct. 19, 1781) ended the
REVOLUTIONARY WAR. Eatiler, he had
d e f e a t e d N a t h a n a e l G r e e n e i n t h e
Caro l inas .

He later gave impoitant service as gover¬
nor-general of Inda 1786-93 and 1805,
and as viceroy of Ireland 1798-1801.
CORONA, outer atmosphere of the sun
or other star. The term is used also for the
halo seen around acelestial body due to
diffraction of its light by water droplets in
thin clouds of the earth's atmosphere; and
for apan appended to and within the
corolla of some flowers. Around hi^-
voltage terminals (here appears afaint
glow due to the ionization of the local air.
TTie result of this ionization is an electrical
discharge known as corona discharge, the
glow being called acorona.
CORONADO, Francisco Vdzquez de
(1510-1554), Spanish explorer of SW
North America. While governor of Nuevo
Galicia (in Mexico) in 1540 he subdued
the so-c^ed Seven Cities of Cibola. Fruit¬
lessly seeking gold, his expedition probed
what is now N.M., Ar iz. , Tex. and Kan.,
and discovered the Grand Canyon.
CORONARY THROMBOSIS, myocar¬
dial infarction, or heart attack, one of the
commonest causes of serious i l lness and

death in Western countries. The coron^
arteries, which supply the heart with
oxygen and nutrients, may become dis-
ea^ with arteriosclerosis which reduces
b lood flow.

Significant narrowing may lead to
superimposed thrombosis, which causes
sudden complete obstruction and results in
death or damage to asubstantial area of
heart tissue. This may cause sudden death,
usually due to abnormal heart ihythin
which prevents effective pumping. Severe
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school districts and cities perform some
governmental functions. National public
corporations carry out large-scale enterpri¬
ses. Private corporations cany on avast
range of business and other activities. Ad¬
vantages of acorporation are that it can
deal in its own name without risking the
personal rinances of its officers or stock¬
holders; it has apermanence lacking in a
partnership or individually owned busi¬
ness, and it may raise large amounts of
ctq)ita] by sale of stocks.

Corporations are chartered by state
governments and usually managed by of¬
ficers named by aboard of directors
elected by the votes of astockholders’
majority. Thus anyone owning 51 %of the
stock controls acorporation. Business cor¬
porations grew out of the great trading
companies of 16thl96 and 17th-centuiy
England. In the US N.Y. passed the first
general corporation law in 1811. Today
US corporations have assets valued at
more than $l trillion and employ over half
die nation’s work force.

CORPUSCLE, in biology, isolated cell,
usually one that can move freely in fluid
and is not fixed in tissue. The term cor¬
puscle is often used to refer to red and
white blood cells, and to nerve endings in
the skin.
CORROSIOh^ the insidious destruction
of metals and alloys by chemical reaction
(mainly oxidation) with the environment.
The annua l cos t o f co r ros i on was es¬
timated in the 1980s as more than $7 bil¬
lion in the US alone. In moist air most me¬
tals form asurface layer of oxide, which,
if it is coherent, may slow down or
prevent further corrosion. Tarnishing is
the formation of such adiscolored layer,
mainly on copper or silver. (Rust-hydrated
iron (III) oxide, FeO(OH)-offers little
protection so that iron corrodes rapidly.)
CORSICA, Mediterranean island and
French department Nof Sardinia, off W
Italy, occupying 3,352sq mi. It is largely
mountainous, with much Mediterranean
scrub and forest. Its products include olive
oil, wine and citrus fruits. The capital is
Ajaccio. Its rulers have included Car¬
thaginians, Romans. Vandals, Goths,
Saracens and (1347-1768) the Genoese,
who sold it to France. TTiere is strong
nationalist feeling on the island. Napoleon
Bonaparte was bom here.
CORTfiS. Hernin (1485-1547), Spanish
explorer, conqueror of Mexico. In 1504 he
settled in Hispaniola (Santa Domingo) and
in 1511 joined the conquest of Cuba, be¬
coming mayor of Santiago. Sent to ex¬

plore Yucatan, in 1519 he marched on the
Aztecs’ capital, Tenochtitlin, where Mon¬
tezuma greeted him as the white god
Quetzalcoail. Cort6s took Montezuma pri¬
soner, but the latter was killed in an upris¬
ing against the Spaniards. Cort6s retreated,
but returned in 1521 and conquered the
capital, ending the Aztec Empire. He later
explored Honduras and Lower California.
CORTINA, Juan Nepomuceno (1824-
94), civil rights leader who fought for fair
t r e a t m e n t o f M e x i c a n A m e r i c a n s . A f t e r
the MEXICAN WAR (1846-48) Cortina led
raids throughout Texas to demand that
Spanish-speaking Americans receive the
same treatment as their English-speaking
counterparts. He became governor of the
state of Tamaulipas.
CORTISONE, one of die group of hw-
mones secret^ by the cortex of the
adrenal glands. Cortisone was first iso¬
lated in 1935 and synthesized in 1944.

It proved to be of immense value in
treating diseases caused by malftmction-
ing of the adrenal cortex, such as addi-
SON'S DISEASE and in the treatment of
arthritis, some forms of allergy, leukemia
and many other diseases. However, c»-
tisone, and the closely related hydro¬
cort isone, have undesirable s ide ef tects.
Among other things they cause the patient
to become "moon- faced." As aresu l t the
drug is used with caution or replaced by a
synthetic substitute. The secretion of cor¬
tisone is controlled by ACTH (adreno¬
corticotropic hormone), which is itself
secreted by the anterior lobe of the
pituitary gland.
CORUNDUM, amineral second in hard¬
ness only to diamond. It consists of
alumina (aluminum oxide). It forms pre¬
cious stones, such as rubies, sapphires,
topaz, amethyst and emerald. Because of
its hardnes.s corundum is widely used in
emery and other abrasives. Corundum is
found in many countries, often in associa¬
tion with quartz.
COSBY, Bill (William Henry Cosby. Jr.;
1937-), US entertainer, known mainly as
acomedian and actor (known from the
television series "Cosby Show"). He was
the first African American actor to star in
atelevision series ("I Spy," 1965-68). He
is the author of anumber of books, includ¬
ing Fatherhood (1986).
COSMETICS, preparations applied to
the human body to beautify or alter ap¬
pearance. Cosmetics arc primarily used to
cleanse, color, condition, or protect the
skin, hair, lips, nails, eyes, and teeth.
Products intended to treat abnormal condi-



C O S T A R I C A 3 1 7

Central America, bordered by Nicaragua
on the Nand Panama on the S.

lions arc generally classed not as cosme¬
tics but as drugs.
COSMIC RAYS, electrons and the nuclei
of hydrogen and other atoms which
isotropically bombard the earth’s upper at¬
mosphere at velocities close to that of
light. Tlicse primary cosmic rays interact
with molecules of the upper atmosphere to
produce what arc termed second̂  cos¬
mic rays, which are considerably less
energetic and extremely shortlived: they
are subatomic p^cles that change rapidly
into other types of particles. Initially,
secondary cosmic rays, which pass fre¬
quently and harmlessly through our
bodies, were detected by use of the geicbr
COUNTER, though now it is more common
to employ aspark chamber. It is thought
that cosmic rays are produced by super¬
novas, though some may be of extragalac-
tic origin.
COSMOGONY, the sc ience o f the
origins of the universe or of the solar sys¬
t e m .

COSMOLOGY, the study of the struc¬
ture and evolution of the uiuverse. Ancient
and medieval cosntologies were many,
varied and imaginative, usually <ment̂
around astationary, flat earth at the center
of the universe, surrounded by crystal
spheres carrying the moon, sun, planets
and stars, aithou^ Aristarchus undmtood
that the earth was spherical and circled the
s u n .

Oflldal name: Republic of Costa Rica.
Capital: SanJosi
Area: 19,730sqmi
Population: 3,111.000
G r o w A r a t e : 2 . 5 %
Language: Spanish
Religion: Roman Catholic
Moneta^ unit(s): ICosta Rican colon =
l O O c e n t i m o s

Land. The country's topography varies
from wet trq]ical plains on the coast to the
temperate central plateau at about 3000ft,
which is surroufû  by two chains of vol¬
canic mountains rising to over 12,000ft. A
rainy season lasts from May to November.
People. The population is largely of
Spanish descent; th»e are fewer mestizos
i n C o s t a R i c a t h a n i n o t h e r L a t i n
American countries. Asmall minority of
blacks lives on the Caribbean coast. About
60% of the people live in rural areas,
largely on small farms.
Economy. Coffee is Costa Rica's most
imponant ca^ crop, momqwllzing 95%
of the arable land mthe central plateau;
bananas are grown in coastal areas.
Agricultural exports bring in most of the
country’s ftaeign exchange. Alack of
minerd resources has creat̂  an emphasis
on light industry, producing for the home
market (food processing, textiles, fer¬
tilizers, plastic goods, chemicals,
pharmaceuticals), but large sulfur deposits
are now being exploited.
History. Columbus discovered Costa Rica
in 1502, but because of its lack of resour¬
ces the region escaped the rava^ of the
Conquistadors. Since few Indians sur¬
vived, the white farmers worked their own
land, estdilishing asignificant middle
class and avoiding the semifeudal peonage
system so destructive in other Latin
Amer ican countr ies , h t 1821 Costa Rica
declared independence from Spain, join¬
ing first the Mexican Empire and then the
Centra l Amer ican Federat ion, which d is-

With increasing sophistication of obser¬
vational techniques and equipment, more
realistic views of the universe emerged
(see COPERNICUS. BRAHE. KEIUR: OAULBO;
newton). Modem cosmological theories,
which t̂ e into account Hnstein’s llKory
of Relativity and the recession of galaxies
shown by the red shift in their spectra (see
spBcntuM), divide into two main ty :̂
evolutionary and continuous creation
t h e o r i e s . /
COSMOS, the universe viewed as asys¬
tematic harmonious whole. Cosmos is an

all-inclusive description of existence con¬
sisting of everything from tiny atoms to
huge planets and galaxies.
COSSACKS, Slavic %w a r r i o r p e a s a n t s
living on the Ukrainian steppe and famed
for horsemanship. Self-governing under
leaders like Bohdan Chmielnicki (cI59S-
1657), they resisted outside authority but
served the tsars as irregular cavalry,
pioneered in Siberia and fought the Bol¬
shev i ks 1918 -21 . Co l l ec t i v i za t i on b roke
up their communities in the 1930s, but
cossack cavalry served in WWII.
COSTA RICA, smal l republ ic in S
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solved into anarchy in 1838. Apower
struggle followed, complicated by the in¬
vas ion o f the Amer ican adventurer Wi l¬
liam Walker, defeated in 1857. Despite in¬
t e r n a l s t r i f e i n 1 9 1 9 a n d 1 9 4 8 , t h e
country’s history has been peaceful and its
politics democratic. Oscar Arias Sanchez,
who was elected president in 1986, was
awarded the Nobel Peace Prize in 1987 for
his efforts to bring peace to war-tom
Centra] Amer ica.
COST-OF-LIVING INDEX,
showing how the cost of living compares
at acertain time with the cost at agiven
time in the past, called the base period.
COTOPAXI, the highest active volcano
in the world, 19,347ft high. It is situated
in the Andes in Ecuador, and last erupted
in 1942.
COTTON, asubtropical plant of the
genus Gossypium, grown for the soft
white fibers attached to its seed, which
can be woven into cloth. The seetLs are
planted in the early spring and the plants
b l o o m a f t e r f o u r m o n t h s . T h e w h i t e
flowers redden and fall in afew days,
leaving the seed pods, which are fully
grown in another month or so. These pods
then burst, showing the white lint, which
is picked either by hand or mechanically.
Each fiber is asingle cell, with numerous
twists along its length, which give it ex¬
cellent spinning characteristics. Anumber
of species and their varieties are grown.

Cultivated varieties of Gossypium bar-
bodense produce fibers 1.4—2.5in long, G.
hirsutum (the American upland cotton)
fibers 0.8-1.3in and the Asiatic species G.
fu rbaceum and G . a rbo reum fibe rs 0 .4 -
O.Sin. Cotton is produced in more than 60
countries; total world production exceeds
55 million bales annually, each bale
weighing 4901b.

Cotton is prone to many pests and dis¬
eases, which cause enormous damage to
the crop (averaging nearly $300 million in
the US every year). The main insect pests
are the boll weevil in the US and the pink
boll worm in India and Egypt. Destructive
fungus diseases that attack the plant in¬
clude fusar ium and ver t ic i l l ium wi l t and
Texas root rot. Boll rots can cause severe

damage to the crop.
Mechanization of the cotton processing

industry was one of the first stages of the
Industrial Revolution. It is still an impor¬
tant industry, although consumption of
cotton has not risen since the development
o f man-made tex t i l es . However, 80% o f
(he yam ftom spinning mills is still made
into cloth, the remainder being used in in¬

dustry. The seed is now used for oils and
cattle food, while small fibers are made
into cellulose. Cotton disease, caused by
cotton dust, affects the lungs of those
working in the industry. (See also cotton
GfN; PLANT DISEASES.)
COTTON GIN, device for separating
cotton fibers from the seeds, invented by
Eli WHiTOEV (1793), which revolutionized
the cotton industry in the US South.
Whitney’s original gin comprised arotat¬
ing drum on which were mounted wire
spikes that projected through narrow slits
in awire grid. The spikes drew the fibers
through these slits, leaving behind the
seeds, which are broader. Arevolving
brush removed the fibers from the drum.

In 1794, Hodgen Holmes replaced the
wire spikes by acircular saw; modem cot¬
ton gins still work on this principle.
COTTON, John (1585-1652) , New
England puritan leader, served principally
as "teacher" of the First Church of Boston

(1633-52) after escaping the persecution
of Nonconfonnists by the Church of
England. He is noted for his didactic writ¬
ings. Among his extensive writings is the
historically important The Way of Con¬
gregational Churches Cleared (1648).

He was later to become involved in the
b a n i s h m e n t o f A n n e H u t c h i n s o n a n d
Roger vrnuAMS for their heretical views.
COUGAR. See puma.

COUGH, sudden explosive release of air
from the lungs, which clears respiratory
passages of obstruction and excess mucus
or pus; it occurs both as areflex and on
volition. Air flow may reach high velocity
and potentially infectious particles spread
agreat distance if the mouth is uncovered.
Persistent cough always implies disease.
COUGHLIN, Charles Edward (1891-
1979), Roman Catholic priest who became
anational figure in the US in the 1930s
with his radio broadcasts, attacking first
the financ ia l l eaders he be l i eved to be
responsible for the Depression, and later
F. D . R o o s e v e l t . H e f o r m e d t h e U n i o n
Party in 1936 in opposition to Roosevelt;
its presidential candidate received 2% of
the popular vote. In 1942 his activities
were cuitied by the Church, worried by his
apparent Nazi sympathies.
C O U L O M B , C h a r l e s A u g a s t i n d e
(1736-1806), French physicist noted for
his researches into friction, torsion,
electricity and magnetism.

Using atorsion balance, he established
C o u l o m b ' s L a w o f e l e c t r o s t a t i c f o r c e s
(1785). This states that the force between
two charges is proportional to their

n u m b e r
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lishment of the congregation of the In¬
quisition in Rome by Paul III helped
check Protestant influence; there was also
arevival of missionary work. Arevival in
the arts, which fostered bernini and
PALESTWNA among others, accompanied
the movement.
COUNTRY AND WESTERN MUSIC,
abroad category of pop music that in¬
cludes. at one end of its spectrum, country

d e r i v e d f r o m t h e t r a d i t i o n a l

magnitudes and inversely proportional to
the square of their separation. He also
showed that the charge on acharged con¬
ductor lies solely on its surface.
C O U N C I L O F E U R O P E . S e e E u r o p e ,

C O U N C I L O F .

COUNTERCULTURE, term that gained
currency in the 1960s to refer to anti-es¬
tab l ishment and ant iwar movements and
to those who were part of them. The
counterculture disdain^ bourgeois, capi¬
talist values, war (but not necessarily
revolution), energy-wasteful technology
and competitiveness. Participants favored
"doing your own th ing." c iv i l d is¬
obedience in New Left causes, marijuana,
r o c k m u s i c a n d n a t u r a l f o o d s a n d
materials. The counterculture was celebra¬
ted in the best-seUing The Greening of
Americo (1970) by Charles Reich.
COUNTERFEITING, the foxing of
money in an attempt to pass it off as
genuine. Since this threatens the monetary
basis of any economy it is aserious of¬
fense, punishable by death in Russia and
China. As it requires ahigh degree of
technical ski l l i t is seldom successful as
organized crime; successful counterfeiters
are more often eccentric individuals rather
than habitual criminals.
COUNTERPOINT, in music, aterm for
the art of combining two or more different
melodic lines simultaneously in acom¬
position. The term derives from latin
punctus contra punctum meaning "note
against note." Originating in the organum
style of the 10th centi^, it reached its
zenith in baroque music, especially that
of J.S. BACH. It remains awidely used
form; amastery of counterpoint is con¬
sider̂  essential for acomposer.
COUNTER-REFORMATION, re form
movement in the Roman Catholic Church
during the 16th and 17th centuries, spring¬
ing as much from internal demands for
reform as from reaction to the Protestant
Re fo rma t i on .

Many organizations, such as the
Oratory of Divine Love, the Capuchins
and the Ursulines, were founded in an at¬
tempt to infuse more spiritual life into the
Church. Most notable among these were
the Jesuits, founded in 1534, whose em¬
phasis on action and education did much
to slow the spread of Protestantism,

n i e r e f o r m m o v e m e n t w i r h i n t h e
C h u r c h c u l m i n a t e d i n t h e C o u n c i l o f
Trent, convened by Pope Paul III in 1545.
I t s r e a f fi r m a t i o n o f d o c t r i n e a n d i t s

disciplinary reforms did much to improve
the standing of the Church. The esiab-

m u s i c

bluegrass folk music of the SE US and, at
the other. Western music (i.e., cowboy
songs updated with swing and rock
influences). The popularity of Country
and Western rose rapidly in the 1960s and
1970s. Among its stars have been Loretta
Lynn and Johnny Cash. The national cen¬
ter of Country and Western is the Grand
Ole Opry theater in Nashville, Term.
COUNTY, aterritorial and administrative
division of govemment. Major county
functions are law enforcement, Judicî
administration, construction and main¬
tenance of roads, provision of public assis¬
tance to the needy, and the recording of
legal documents
COUPERIN,
French composer, most celebrated mem¬
ber of an illustrious musical family. He
wrote supremely for the harpsichord,
which he taught to the French royal fami¬
ly. His authoritative treatise, The An of
Harpsichord Playing (1716), influenced J.
S. BACH.
COURBET, Gus tave (1819 -1877 ) ,
French painter noted for his development
of the Realist style in paintings such as
The Burial at Omans (1849) and The
Studio (1855). Influenced by the Dutch
genre painters of the 17th century, he em¬
phasize everyday life and landscape in
his work, as areaction to the Classical and
Romantic schools.
COUREURS DE BOIS, illicit traders in
17th-and 18th-century French Canada lar¬
gely responsible for the corruption of the
Indian population. In defiance of govern¬
ment regulations they ruthlessly exploited
the fur trade, selling the Indians cheap
alcohol at exorbitant rates.
COURT, Margaret (1942-), Australian
tennis player, the fourth person (second
woman) to win (1970) tennis's "grand
slam" (British, French. Australian, and US
championships in the same year).
COURT^ official assemblies for the ad¬
ministration of justice. Atypical US court
will consist of aJudge, ju^ (when re¬
quired), attorneys representing both par¬
ties to the dispute, abailiff or marshal to

Francois (1668-1733).
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carry out court orders and keep order, and
aclerk to record the proceedings.

Though many nations have developed
various types of Judicial assembly, the
court in Western countr ies is descended
from the king's court, in which he dis¬
pensed Justice. Since his Justices were
theoretically deputizing for him, their as¬
semblies were soil curiae regis—the
king’s courts. Unlike their European
counterparts, the English courts did not
base themselves upon Roman law but
developed the system of legal interpreta¬
tion known as the common law. and this,
with its accompanying judicial system, be¬
came one of Britain's most important and
lasting exports to her colonies, including
Che US and Canada.

The US has two related court systems:
federal and state. The federal court system
covers cases involving the Constitution,
the nation, foreign n^onals, federal laws,
interstate disputes and ships at sea.
Federal courts comprise asupreme court,
intermediate courts of appeals, and many
district courts, as well as special courts
such as the Tax Court, Court of Claims
and the Court of Customs and Patent Ap¬
peals. In an individual state, the stale court
system deals with that state’s affairs in
bwih c iv i l and c r im ina l mat te rs . In fe r io r
(lower) state courts include magistrates'
courts in urban areas, courts nm by Jus¬
tices of the peace in rural areas, and
juvenile and family courts, traffic courts,
probate courts, rent courts and small-
claims courts. Above these stand the coun¬
ty and municipal courts and other superior
courts, and above these there are often ap¬
pellate courts reviewing lower court
decisions. The highest court in most states
is called the state supreme court. The US
couit system is acarefully designed Judi¬
cial apparatus, but by the 1990s it was so
overs t ra ined that some defendants were
waiting years for atrial. Expansion and
procedural streamlining may improve the
position.

Like Che US, Canada has two te la ted
court systems, federal and provincial. The
federal system features the Supreme Court
(the highest court of appeal) and Exche¬
quer Court (dealing largely with cases in¬
volving the national government). The
provincial courts handle cases of federal
and provincial law.

The INTCRNATIWJAL COURT OF JUSTICE
meets at the Hague, in the Netherlands, to
deal with cases under iNTERNATK»tAL law.
Its 15 Judges, each ftom adifferent
country, are elected for nine-year terms by

the UN Security Council.
COUSTEAU, Jacques-Yves (1910- ),
French naval officer and oceanologist who
pioneered underwater exploration, coin¬
ventor of the aqualung and an underwater
television system. His popular cinema and
t e l e v i s i o n fi l m s h a v e m a d e h i m w o r l d -
f a m o u s .

COUSY, Robert Joseph (1928- ), US
basketball player, astar of the Boston Cel¬
tics (1951-̂ 3) and later acoach of college
and professional teams.
COVENANTERS, 16th- and 17th-cen¬
tury Scottish Presbyterians pledged by
covenants to defend their religion against
Anglican influences. They were sup¬
pressed both by CROMWELL and the stuart
kings. Tlieir savage persecution after the
RESTORATION was known as the ’’killing
t ime . "

COVENTRY, industrial city in central
England, noted for its association with
Lady Godiva and for aGerman air raid in
Novendjer 1940 that destroyed the center
of the town, including a14th-century
cathedral.
COWARD, Sir Noel (Pierce) (1899-
1973), English actor, playwright and com¬
poser. He is famous for his witty comedies
of manners such as Private Lives (1930)
and Blithe Spirit (1941), revues, musicals
and serious plays such as The Vortex
(1924). Their prevailing cynicism is offset
by patriotic works such as the film In
Which We Serve (1942).
COWBIRDS, birds of the family Ic-
teridae. relatives of the grackles, so
named because they follow cattle and feed
on the insects they stir up. Two species
l i v e i n t h e U S b u t m o s t a r e S o u t h
American. Most lay eggs in the nests of
other birds, which hatch and raise the
cowbird young.
COWBOY, aperson who herds cattle on
horseback. The American cowboy, who
was aproduct of the opening up of the
vastcMtral plains of the US after the Civil
War, has b«ome alegendary folk hero
c e l e b r a t e d i n i n n u m e r a b l e fi l m s a n d

novels. The sometimes mournful cowboy
songs are also very popular in the United
States. In areas such as Texas in the early
1800s (then part of Mexico) the American
settlers took over the Spanish practice of
using the plains for grazing cattle. At the
same time they borrowed from the
Spanish the typical equipment and
methods of the cattle herder, including the
broad-brimmed sombrero hat, the bandan¬
na worn around the neck, the high-heeled
boots which went wi th the heavy



C O Z Z E N S 3 2 1

rounding them. The British surrendered
with 200 casualties to the Americans 72.

COWPER, Wiiliam (1731-1800), Eng¬
lish poet. His work anticipates Roman¬
ticism in its lyrical delight in nature, ex¬
pressed directly and simply. His best-
known serious poem is The Task (1785).
He also wrote many hymns, but is remem¬
bered for his comic ballad John Gilpin
(1783),
COWPOX, adisease of cattle, caused
by avirus re lated to the smal lpox
vims. It was by noting the immunity to
smallpox conferred on humans who con¬
tracted cowpox by milking infected cattle
that JENNER popularixed vaccination
against smallpox.
COWSLIP, or marsh marigold, amarsh
plant with large yellow flowers, related to
the buttercups. Virginia cowslip, also
found in wet places, has blue flowers and
grows in the eastern US.
COX, James Middleton (1870-1957),
US politician and journalist who cham¬
pioned liberal reform. He became nation¬
ally known as anewspaper publisher.
Democratic congressman (190̂ 13) and
governor of Ohio (1913-15, 1917-21). In
1920 he ran for president on the
Democratic ticket but lost heavily to War¬
ren G. Harding.
COXEY, Jacob Secbler (1854-1951),
U S s e l f - m a d e b u s i r t e s s m a n w h o , w i t h
revivalist Carl Browne, led a"living peti¬
tion" of 500 unemployed to Washin̂ on
from Massillon, Ohio, in 1894. in support
of his plan for national reconstruction. The
march of "Coxey’s Army." or the "Com¬
monweal of Christ." ended when Coxey
was Jailed for demonstrating on the
Capitol lawn.
COXSACKIEVIRUSES, viruses named
after the New York State village in which
they were first identified. There are more
than 30 of them, responsible for, among
other things, herpangina, Bornholm dis¬
ease and forms of meningitis.
COYOTE, Canis iatrans. awild dog that
looks l ike asi i ial l wolf and has acharac¬
teristic howl. It has spread from the plains
o f N W A m e r i c a t o t h e A t l a n t i c c o a s t .
Coyotes hunt small mammals or live as
urban scavengers, some interbreeding with
dogs.
COZZENS, James Gould (1903-1978).
US novelist. His books, such as By Love
Possessed (1957) and Ask Me Tomorrow
(1940), deal with moral conflicts of the
professional classes, seen by Cozzens as
the custodians of social stability. Guard of
Honor (1948) won him aPulitzer Prize.

"western" saddle and covered stirrups, the
leather chaps to protect the legs, and the
lariat with which to rope cattle. Most of
this came from the Mexican vaquero, and
to it was added the "sixshooter" revolver.
Thus equipped, the lean, bowlegged,
swaggering cowboy rode into American
mythology.

The cowboy was really created by the
"long drive." As the frontier moved
w e s t w a r d a f t e r t h e C i v i l Wa r a n d t h e
Plaias Indians were driven off the open
lands into reservations, large herds of cat¬
tle, tended by cowboys, began to be
driven every year from the southern plains
to the new railheads in the north centra)
plains, grazing and fattening as they
moved northward. By the 1880s and
1890s the settlement of the central plains
and their enclosure with barbed wire put
an end to the long drive, but the cowboy
continued to be employed in ranch work
and even today is still known for his
riding and roping skills in that favorite
American carnival, the rodeo.

The modem cowboy is more likely to be
equipped with awallde-talkie and ajeep,
but the romantic, legendary figure of the
cowboy—tough, taciturn, independent, a
hardworking man who leads alonely life
battling with the elements—has also per¬
sisted. thanks to the “western" films and to
popular novels such as those of Zaoe
G R E Y .

COWELL, Henry Dixon (1897-1965).
US experimental composer. Like John
CAGE, he sought to explore new sonorities
i n h i s m u s i c , a s w i t h " t o n e c l u s t e r s , "
produced on the piano by striking groups
of keys with the forearm.
COWLES, Gardner (1903-1985), US
publisher whose Des Moines Register and
T r i b u n e b e c a m e t h e n u c l e u s o f a
newspaper, magazine, and broadcasting
empire. He published Look, aweekly pic¬
ture magazine, from 1937 to 1971.
COWPEA, or black-eyed pea, amember
of the pea family which is cultivated wide¬
ly in wanner climates for its edible beans.
One variety is native to India and another,
with very long pods, is native to China. In
the US, the cowpea is grown extensively
in (he South.
COWPENS, Battle of, tactical victory in
the REVOLimoNARY WAR. fought on jan.
17. 1781, in S.C. American troops under
Gen. Daniel Morgan attack^ Col.
Banastre Tarieton's British troops in the
Cowpens area. The Americans then
withdrew, but met the Br i t ish counterat¬
tack with bayonets and aflank attack, sur-
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CRABS, crustaceans with 10 pairs of
legs, the first pair usually modified as pin-
cets- They are closely related to lobsters
and shrimps and start life as small, swim¬
ming, lobsterlike larvae that repeatedly
molt before settling on the bottom and be¬
coming adult crabs. The adults have
rounded protective shells covering head
and thorax, the abdomen curling under the
body to form aseries of plates. Most of
the 4,500 species live in the sea or brack¬
ish water, eating small animals and car¬
rion. They range in size from the liny pea
crabs that live in oyster shells to the giant
crab of the Pacific, aspider crab with aleg
span of up to 3.8m (12,5ft).
CRACK, powerful form of cocaine. It
consists of light brown pellets of cocaine
packaged in small vials and is used in
freebasing, apractice where the drug is
heated and inhaled. Free-basing cocaine
causes rapid addiction and severe changes
in the brain’s chemistry.
CRAMP, the painful contraction of mus¬
cle, often in the legs. The cause is usually
unknown. It may be brought on by exer¬
cise or lack of salt; it also occurs in mus¬
cles with inadequate blood siq>ply. Relief
is by forcibly stretching the muscle or by
massage.
CRANACH, Lucas the Elder (1472-
1553), major German Renaissance painter
and engraver. His early paintings are
mainly on biblical themes and set in ro¬
mantic landscapes, later mythological
t reatments in t rcKluced h is character is t ic
sinuous female nudes. Agreat portraitist,
especially for the Saxon court, he produ¬
ced many propagandist woodcuts for liis
f r iend Mart in lu ihek. Lucas Cranach the

Younger (1515-1586), who took over his
father’s workshop, also enjoyed great
popularity.
CRANBERRY, several low, berry-bear¬
ing shrubs related to the blueberry, native
t o N E u r a s i a a n d N o r t h A m e r i c a . T h e
American cranberry (Vaccinium macro-
carpon} is cultivated in Mass., N.J. and
Wis., the berries being used in sauces and
as arelish for meats, particularly turkey.
CRANE, (Harold) Hart (1899-1932), a
major US poet, influenced by Edgar Allan
POE and Wall wnnwAN. His masterpiece
was The Bridge (1930), an attempted epic
of the modem American experience using
the Brooklyn Bridge as its central image.
Beset by personal problems, he drowned
himself on areturn voyage from Mexico.
CRANE, Stephen (1871-1900). US
novelist, short story writer and poet, best
known for The Red Badge of Courage

(1895), asensitive study of ayoung man’s
development towards manhood during the
CIVIL WAR. Maggie: AGirl of the Streets
(1893) frighteningly describes agirl’s
poverty, seduction and suicide in New
York’s slums. Crane died of tuberculosis
at 28.
CRANES, large birds of the family Grui-
dae, with long necks and legs, both of
which project in flight. Most are mainly
while or gray and some have partly naked
heads. Their coiled windpipe helps to pro¬
duce atrumpeting call. Cranes eat small
animals and grasses in marshes and on
plains, and perfemn graceful leaping court¬
ship dances. Most of die 14 species spread
around the world are now rare. The sand¬

hill crane and the nearly extinct whooping
crane are found in North America.
CRANMER, Thomas (1489-1556), first
Protestant archbishop of Canterbury and
leader of the English reformation. He
favored the ascendancy of state over
church and obtained royal favor by lielp-
ing Henry VIII to divorce his second,
fou r t h and fi f t h w i ves . As counse lo r t o

Edward VI, Cranmer compiled the first
BOOK OT COMMW PRAYHi (1549), hls mosc
enduring monument. Under the Roman
Catholic regime of Mary tudor he was
stripped of office and burned at the stake
as aheretic.

CRASSUS, Marcus Llcinius (1157-53
BC), Roman politician. Because of his
great wealth. Caesar made him amember
of the first triumviratc together with his
arch rival pompey. Crassus served as con¬

sul with Pompey in 70 and again in 55
BC, after which he became governor of
Syria and campaigned against tlie Par-
thians. He was defeated and murdered.
CRATER LAKE NATIONAL PARK, a
250sq mi area centered on Crater Lake in
the Cascade Mts in SW Ore., established
as apark in 1902. The crater, which is vol¬
canic, measures 6mi across and the lake
wi th in i t , noted for i ts v iv id b lue co lor,
reaches adepth of 1,932ft.
CRAWFORD, Joan (1908-1977), US
film actress noted for her roles as sel f-

made, tough-minded women. Her best-
known movies were Rain (1932), The
Women (1939). AWoman's Face (1941)
and Mildred Pierce (1945), for which she
won an Academy Award.
CRAWFORD, Thomas (1813-1857),
US neoclassical sculptor who worked
mainly in Rome. His monumental figure
Armed Freedom, cast posthumously, sur¬
mounts the dome of the capitol in
Washington.
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myths posit awatery chaos with mud as
the stuff of creation. In accounts by the
Crow Indians aduck dives for the mud; a
Romanian version has the devil in the role
of diver. Antagonism between newly
emergen t l i f e f o rms i s acommon
mythological feature and serves to account
for life’s subsequent imperfections.
CREDIT, in business and economics, the
ability of aborrower to raise funds, or the
funds themselves. TTie person making the
f u n d s a v a i l a b l e i s a c r e d i t o r , a n d h e
generally makes acharge (interest) for his
services; the borrower is the debtor. Only
in the case of small-scale retail trade (the
comer foodsiore. for example) there is
often no added charge for cr̂ it extended
for afew days or weeks. Usually, creditors
extend credit only if they arc convinced of
the ability of the debtor to repay within a
reasonable time, or if the debtor pledges
goods, stocks, or other property (called
collateral) as asign of his good faith.

The use of credit is an integral part of
modem economics, extending from the
large-.scale operations of government and
big corporations to the individual's pur¬
chases of appliances or acar. Credit, used
on an indiv idual basis, has been known
throughout history, but it became impor¬
tant in business only in the late medieval
and early modem period when trade
developed on alarge scale and credits
were needed to finance shipments of
goods. The need for credit increased
during the Industrial Revolution.

In today's highly industrialized eco¬
nomics. ahigh level of development
depends upon the existence of an effective
cruit market to create purchasing power.
Commercial banks and similar banking in¬
stitutions are the main means of channe¬
ling credit to potential users though in¬
surance and finance companies also con¬
tribute ashare. Credit created by banks is
apan of the money supply and is there¬
fore linked with gener^ economic ac¬
tivity. This means that central banks must
pay close attention to the amount of credit
avai lable and take measures, where re¬
quired. to tighten or increase it in order to
check inflation or stimulate economic acti¬
vity in case of recession.
CREDIT MOBILIER OF AMERICA,
company involved in the Construction of
the Union Pacific railroad (1865-69). The
subject of afinancial scandal involving
Congressman Oakes Ames, Credi t
Mobilier came to symbolize corruption in
US business during and after the
RBCONSTiiixmwr period.

CRAWFORD, Will iam Harris (1772-
1834). US lawyer and senator, one of four

c a n d i d a t e s i n t h e i n d e c i s i v e 1 8 2 4
presidential election after which the House
of Representatives chose John Quincy
Adams for the presidency. Crawford was
secretary of war 181519616 and secretary
of the treasury 1816-25.
CRAYFTSH, freshwater cmstacean struc¬
turally similar to. but smaller chan, the
lobster. They are brownish-green scaven¬
gers, and are found in all parts of the
world except Africa.
CRAZY HORSE (cl840-I877). chief of
the Oglala Sioux Indians and the inspira¬
tion behind Indian resistance to the white
man's invasion of the NGreat Plains. He
led the Sioux and Cheyenne victory over
Gen. George Crook at Rosebud R(June
17, 1876) and eight days later led the
Sioux massacre of Gen. coster’s forces at

Little Bighorn. Arrested on his surrender
in 1877, he was killed some months later
while attempting to escape.
CREATIONISM, theory held by fun¬
damentalist Christians chat the Earth and
living beings were created as described in
Genesis rMher than through aprocess of
evolution, such as is accepted in modem
geology and biology. Creationists have
survived numerous setbacks, including the
Scopes trial in 1925, the push in the 1960s
to improve science education, and a
Supreme Court ruling in 1975 striking
down aTenn. law requiring discussion of
Genesis in schools. Espousing supposedly
Qonreligious "scientific creationism,"
creationists of the 1970s pressured text¬
book publishers and science teachers
nationwide into equivocating with regard
to Che validity of scientific Imowledge. In
the 1980s court decis ions overturned as
unconstitutional laws in Ark. and La. chat
required Che teaching of creationism.
CREATION MYTHS, accounts of the
creation of the earth, or of man's known
world, and of man himself. They often
form abasis for religious doctrine and as
such have determined the structure of par¬
ticular societies. Supreme deity myth.s arc
typified by the biblical account in Genesis.

Emergence myths, such as that of the
Navajo Indians, are analogous to gestation
and birth, seeing creation as agradual un¬
folding of forces within the eaith. Hindu
and other Asian cultures represent the mo¬
ment of creation in terms of the breaking
of an egg. World-parent myths generally
deal in personifications of Che earth
(mother) and the sky (father) and include
the Babylonian Enuma Elish myth. Diving
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CREDIT UNION, acooperative bank
formed under government charter general¬
ly by ̂ oups of employees or membeia of
aparticular association or community.
Members buy shares in the bank in renim
for which they can borrow at interest rates
lower than those of commercial banks.
CREED, formal, authorized statement of
religious belief, found in all major world
religions, used in worship and to define
a n d m a i n t a i n d o c t r i n e : T h e C h r i s t i a n
creeds grew out of early formulas of belief
used in baptism, and bwame standards of
orthodoxy. The three 'ecumenical creeds,"
accepted by virtually all western churches,
the Apostles'. Nicene and Athanasian
Creeds; all express belief in God the
Father, Son and Holy Spirit, the first two
creeds having thus three sections. The
Pro tes tan t Confess ions o f the 16 th and

17th centuries, including the augsburg
CONFESSION, the T>nRTY-NiNE AKTidES and
the WESTMINSTER CONFESSION, ais longer
oeeds defining controverted points, as is
the Roman Catholic Decrees and Canons
of the Council of Trent.
CREE INDIANS, North American Indm
tribe of the Algonquian group. Originally
they were all woo^and Indians, hunting
and trapping in the forest of SManitoba
Canada, but in time part of the tribe
moved onto the plains of Alberta, Canada,
and into the NUS. where they hunted buf-
^ 0 .

CREEK INDIAN^ confederacy of North
American Indian tribes of the Muskogeao
linguistic family. An agricoltural people,
they lived in the SE US occupying alarge
area including most of present day Ala.
and Ga. Under chief tecumseh diey
res i s ted wh i t e domina t i on i n t he C reek
War (1813-14), but were routed, at the
Battle of Horseshoe Bend and as aresult
lost most of their lands. By 1840 they had
been moved to the Indian Territory as one
of the RVE aVILIZHD TRIBES.
CREELEY, Robert (1926- ). US poet
and author, editor of the Black Mountain
Review, aliterary magazine that pioneered
modem forms of poetry and short prose.
Creeley's best-known works are compiled
in Col lected Poems: 1945-1975 and The
Collected Prose of Robert Creeley (1984).
CREEPER, any of several sm^ brown
birds of the treecreeper family, found in
most pans of the world. Creepers use their
pointed bills to probe for insects in bark.
They get their name from their "creeping"
up atree in aquick, hopping movement.
CREOLE, term first used in the 16th cen¬
tury to describe people of Spanish paren¬

tage bom in the West Indies. It is now far
less specific, serving to describe the des¬
cendants of Spanish, P<»tuguese and
French settlers in the West Indies, Latin
America and parts of the US—where in
La., for example, the term applies to
French-speaking people of either French
or Spanish descent. French- and Spanish-
based patois are known as Creole lan¬
guages.
CRETACEOUS, final period of the
Mesozo i c E ra , abou t 135 t o 65 m i l l i on
years ago. It follows the Jurassic period
and is in turn followed by the Cenozoic
Era. (See obolooy.)
CRETE, mountainous but fertile Greek
i s l a n d i n t h e E M e d i t e r r a n e a n a t t h e
southern end of the Aegean. The largest of
the Greek islands, it covers some 3,189sq
mi. AgricuJture is the mainstay, with
grapes, oranges and olives the only sig¬
nificant cash crops. The island is of great
historical interest, being the home of the
ancient Minoan civilizatioD, which had
Knossos. with its famous palace, as its
leading city. The present-day capital is
Canea.
CRETINISM, congenita] disease caused
by lack of thyroid hormone in late fetal
life and early infancy, which interferes
with norma) development, including that
of the brain. It may be due to congenital
inability to secrete the hormone or, in con¬
tain areas of the world, to lack of dietary
iodine (which is needed fw honnonc for¬
mation). The typical appearance, with
coarse skin, pul̂  face, large tongue and
slow responses, usually enables early
diagnosis. It is crucial that replacement
therapy with thyroid honoone should be
started as eariy as possible to minimize or
prevent the mental retardation that occurs
if diagnosis is delayed.
CRfeVECOEUR,
Jean de (1735-1813), French-bom writer
a n d s e t t l e r i n A m e r i c a — w h e r e h e w a s

known as J. Hectw St. John. His popular
Letters from an American Farmer (1782)
is an important documentary source on the
period. He was French consul in New
Yo r k 1 7 8 3 - 9 0 .
CRIBBAGE, card game essentially for
two people, played with the standard deck
and aspecial board with pegs fm* marking
the score. Picture cards are valued at 10
points and all others at their face value.
Each player discards two of bis six cards,
to create aspare hand, or crib, which goes
to the dealer. The object is to make the
pool of cards in play add up to no more
than 31.

M i c h e l - G u i l l a u m e
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ly—from consideration and thereby intro¬
duces socioeconomic and racial bias into
discussion of crime.

The FBI counts only crimes known to
the police. In 1989, it recorded 14.3 mil¬
lion index crimes for acrime rate of 5,741

per 100,000 inhabitants. In the

C R I C K , F r a n c i s H a r r y C o m p t o n
(1916-), English biochemist who, with J.
D. WATSON, proposed the double-helix
model of DNA. For this, one of the most
spectacular advances in 20th-century
science, they shared the 1962 Nobel Prize
for Physiology or Medicine with M.H.F.
Wilkins, who had provided them with the
X-ray data on which they had based their
proposal. Crick’s subs^uent work ha.s
been concerned with deciphering the func¬
t i o n s o f t h e i n d i v i d u a l c o d o n s o r
"vocabulary" in the genetic code.
CRICKET, field game that originated in
England before 1700 and is now most
popular in Commonwealth countries.
Basically it is played between two teams
of eleven. Apair of batsmen from one side
defend two wickets, one at each end of a
22yd pitch. The other team act as fielders.
Ahard baU is "bowled" (thrown overhand
with astraight arm) at the defended wicket
from the other; the batsman tries to hit out
into the field to give himself lime to score
by running between wickets. If the ball
strikes his wicket either directly or while
he is running, or if it is caught off his bat,
he is out. When all the batsmen are out the
team exchange fiinctions and the "innings"
ends; agame consists of not more than
two innings per team. The side with m«t
runs wins and the game is drawn if the in¬
nings cannot be completed.
CRICKETS, alarge group of orthop¬
terous insects. Male ground-dwelling
crickets make achirping sound (stridula-
tion) by rapidly rubbing together the front
edge of their wing covers. Crickets have
long antennae. Most species have wings,
and most have hind legs developed for
jumping. An exception is the mole cricket,
whose hind legs are undeveloped, but
whose fore legs are adapted for burrow¬
ing.
CRIME, avoluntary intentional violation
of the cr iminal law. Criminal law defines
awide variety of offenses. The federai.
BUREAU OF INVESTIGATKW (FBI) Compiles
crime statistics under 29 categories. It
maintains acrime index of eight major of¬
fenses: the violent crimes of murder and

nonnegligent manslaughter, forcible rape,
robbery, and aggravated assault; and the
property crimes of burglary, larceny,
motor vehicle theft, and arson. These are
the crimes that the average citizen per¬
ceives as serious and threatening and that
the FBI uses to determine a"crime rate."
Treating the eight index crimes apart from
al l o ther cr imes removes most so-cal led
white-collar crimes—by far the most cost-

e n m e s

period 1980-89, the number of index
Cl imes rose 6 .3% wh i l e t he c r ime ra te
declined 3.5%. The Justice Department’s
Bureau of Criminal Statistics, through its
National Crime Survey (NCS), counts
crimes by means of victimization surveys
based on interviews with anational
population sample. NCS data indicate that
the number of crimes is actually several
times tiiat reported by the FBI, and they
do not always confum trends reported by
the FBI. Both FBI and NCS agree, how¬
ever, on the relative frequency of different
types of crime, and they agree also_ in
locating crime both geographically and’so-
dally. Crime rates are highest in cities,
and the perpetrators are disproportionately
male, poor, young, and black. The victims
are also disproportionately male. poor,
young, and black.

There are both psychological and
s(xiological theories of the causc.s of
crime, and neither type offers much
guidance to policymakers compelled to
d e a l w i t h c r i m e i n t h e s h o r t t u n . T h e

psychological theories, in fact, surest
that the causes of crime are so individual
as to be beyond the influence of the state.
The sociological theories can offer only
vague long-run prescriptions. Most cri¬
minologists agree that as the proportion of
young people in the population declines,
crime rales will also decline.
CRIMEA, peninsula I0,425sq mi in area
on the Nside of the Black an oblast
(province) of the Ukraine; it is connected
to the Ukrainian mainland by the Perekop
Isthmus. Il.s population today is about
70% Russian and 20% Ukrainian, the in¬
digenous Taiars having been absorbed or
ex i led .

Around 60% of the population lives in
the major urban areas which include the
capital. Simferopol, Kerch, Sevastopol.
Bdaklava and Yalta. The Crimea is large¬
ly agricultural, but has important fisheries
and mines, and the Sis apopular resort
area. The area belonged to the Ottoman
Empire until 1783, when Catherine the
Great annexed i t to Russ ia . I t was the
scene of major battles in the Crimean war.
Rus.sian Revolution and WWII.
CRIMEAN WAR (1853-56), war be¬
tween Russia and an al l iance of Br i tain,
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Ranee, Turkey and later Sardinia. Achief
cause was Russia's desire to expand to
Constantinople and gain access to
Mediterranean ports, justified by aclaim
to be protector of Ouistians in the Ot¬
toman Empire. In July 18S3. the Russians
occupied ̂ e Turkish provinces of Mol¬
davia and Walachia. In Oct., Tmkey
declared war on Russia. In March 1854,
Britain and France allied with Turkey, out
of concern at the general Russian thî t to
ttieir interests elsewhere. On Oct. 17, the
Allies began the siege and bombardment
of Sevastopol.

Major battles, chaotic and with heavy
losses on both sides, followed at Balak-
lava (Oct. 25) and Inkerman (Nov. 5). The
siege of Sevastopol ended in S^. 1855
with Allied victory. After continued fight¬
ing. an armistice was concluded in Feb.
18^ and the Treaty of Paris signed in
March. It was the first conflict reported by
war correspondents and photogi^beis.
CIUMINAL LAW, defines those acts
considered to be offenses against the state
as distinct from civil wremgs committed
against an individual. It also regul̂ es
legal procedures for the apprehension and
trial of suspected offenders and limits the
penalties of those convicted. Modem US
criminal law derives from the English
common law system, with which it con¬
curs on the broad deftnition of crime. An
act cannot be acrime unless it contravenes
arule of law. customary or statutory, in
two elements. Ihe actus reus is the act (cv
failure to act) itself: it must be volunta^,
but it is worth noting that self-induced in-
csqiacity (as through drugs or alcohol) is
held to be reckless of consequences and
therefore voluntary. The meas rea requires
intent ion to commit the act , ra ther than
mere mistake. Recklessness or careless¬
ness is usually held to be sufficient meas
rea, however.

The US system relies less on judicial
precedent than its British ancestor. In
several slates, for example, no person may
be tried for an offense not specified by
stamte in that state, although in other
stales offenses founded only on precedent,
such as breach of the peace and con¬
spiracy, still exist. In general, the flexible
common law is not well adapted to the
federal system of the US because it leads
to inconsistencies between states. Since
the 1800s U.. Wis.. III., Minn., N.M..
N.Y. and Mich, have adopted penal codes
on the lines of the Code Napoldon and
other European codes, and many other
stales are studying them, especî y the

drafts |»XKluced by the American Law In¬
stitute in 1962 and the National Commis¬
sion on Refcm of Federal Criminal Laws
in 1970.

CRTTICISNL IQ general the act of analyz¬
ing and making judgments about any ob¬
ject or activity. In particular the term is
applied most often to the examination and
evaluation of works of art and of l i tera¬
ture. Critical writings may take the form
of prose, verse, essays, reviews or long
books .

The criticism of anovel, aplay, or a
piece of music may be subjective and im¬
pressionistic—an attack on or agloriftca-
tion of the woik, often in (^rsonal terms—
or it may be awide-ranging examination
of awork of literature in which the critic,
in order to eva lua te the wr i te r and h is

woiks, explores aspects of his lan^ge
and style, his social and historical envirem-
ment, his private life, and how his woik
compares with that of other writers.

Objective standards of evaluation have
often been sought, but without much suc¬
cess except during certain periods, such as
die 18th century, when almost all writers
recognized certain conventions of style
and content. Today we tend to recognize
that most criticism has to reflect the per¬
sonal taste of the critic, and the weight
which we give to it depends upon our
evaluation of his experience and judg¬
m e n t .

In periods of great literary and artistic
productivity, an extremely fruitful re¬
lationship may develop between the writM
and the critic, each sumulating the other,
though dieir activities remain essentially
different. Writers may be critics too
(though critics are not so often creative
writers). John dryden, Alexander pope. Dr.
Samuel jOHNStw, Samuel Coleridge. Mat¬
thew ARNOLD and T. S. buot are examples
of excellent writer-crit ics.

In philosophy, criticism may be defined
as an approach to problems in which the
thinker weighs the evidence in the manner
of ajudge. More especially, the term criti¬
cal philosophy is used to describe the
theories of Immanuel kant, whose criti¬
ques are actually critical examinations of
various ideas.

CRITTENDEN COMPROMISE, meas¬
ure sponsored by Senator John J. Critten¬
den in Dec. 1860 in an attempt to avert the
CIVIL WAR. It proposed the abolition of
slavery Nof 36* 30'. and the protection of
slavery Sof that line. The domestic slave
trade was to be free of all restriction; there
was also to be aconstimtional amendment
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critic. Influenced by hegel and vico, he
was aleading exponent of Neo-Idealist
philosophy and founder of the review La
Critica in 1903. He was an active critic of
fascism before and during WWII, and in
1943 refounded the Italian Liberal Party,
becoming its president; he held various
govemmenl posts after 1944.
CROCHET, method of making fabrics,
garments, lacelike dress trimmings and
rugs from yam or, more rarely, straw, by a
series of looped chain stitches made with a
special hook. Silk, cotton, wool, or artifi¬
cial-fiber yam may be used. Many primi¬
tive cultures, including the American In¬
dians, used some form of crochet work: it
became popular in the modem US when
reintroduced by Irish immigrants.
CROCKER, Charles (1822-1888), US
railroad builder. Afounder (1861) with
CoUis P. Huntington, Marit Hopkiiis, and
L e l a n d S t a n f o r d o f t h e C e n t r a l P a c i fi c
Railway Company, he personally super¬
v i s e d c o n s t r u c t i o n o f t h e r a i l r o a d t o

Promontory Point, Utah, employing great
numbers of Chinese immigrants. Later he
organized the Southern Pacific Railroad,
Erected its construction, and in 1884
merged it with the Central Pacific.
CROCKETT, Davy (Dav id ) (1786 -
1836), US frontiersman, politician and
folk hero. Afanner and Tenn. politician,
he was elected to Congress as aDemocrat
1827-31, but in 1833 was returned as a
Whig. The Whigs built him up as a"back-
w o o d s " a l t e r n a t i v e t o A n d r e w J a c k s o n ,
and he became famous for his shrewd and
humorous speeches, and his memoirs of
frontier life. He lost his seat in 1835, and
led aTenn. volunteer force to the alamo,
where he was killed.

CROCODIL^ afamily (Crocodylidae)
of aquatic reptiles closely related to tlie al¬
ligator and the gavial. Then: are over a
dozen species, which are distinguished
from alligators by their nanower snout.
True crocodiles are members of the genera
Crocodylus, Osieoblepharon and Os-
teolaemus. They are found in the warmer
areas of the world. Young crocodiles feed
on small creatures such as frogs or insects,
then graduate to fish and, finally, to mam¬
mals and birds. Large prey is knocked
down and drowned; man-eating has been
known to occur.
CROCUS, genus of p lants ( fami ly
Iridaceae). native to northm parts of the
Old World. It has yellow, purple or white
flowers and narrow pointed leaves. E)uring
the dry season of the year they remain un¬
derground in the form of acom. and

preventing Congress from interfering with
slave states. The compromise failed in
committee and Crittenden won no support
for anational referendum.

CROATIA, independent republic of East
Europe, formerly one of the six republics
of Yugoslavia,

OfTidal name: Republic of Croatia
Capital: Zagreb
Area: 21,829sq mi
Population: 4,601,000
Religion: Roman Catholic

Croatia is bordered on the North by Hun¬
gary and Slovenia, on the West by the
Adriatic Sea, on the South by Bosnia and
Herzegovina and on the East by Serbia.
West Croatia lies in the Dinaric Alps; its
eastern part is low-lying agricultural land.
Athird of the count̂  is forested. It is also
rich in minerals.

An independent kingdom from the lOth
century. Croatia came under Hungarian
control in the 12th century and was long
subjected to efforts at Magyarizaiion.
With the collapse of the Austro-Hungarian
monarchy in 1918, Croatia became part of
Yugoslavia, where it was now dominated
bij Sertis. In WWII, Croatian nationalists
allied with Italy, then Germany, formed an
independent fascist state and perpetrated
genoddal atrocities against the Serb
minorities. Even under the postwar
Yugoslav Communist regime of Marshal
Tito, himself aCroat. Croatian nationalists
demanded and won greater autonomy
within the federal state.

When Yugoslavia began to break up in
1991, Croatia declared itself independent
and was soon recognized by the European
Community and the US. Serb forces at¬
tacked it to reclaim Serbian areas. In rum,
Croatian forces attacked and occupied a
third of Bosnia and Herzegovina to attach
Bosnian Croats to itself, expelling Bos¬
nian Serb and Muslims in the process of
"ethnic cleansing."
CROCE, Benedetto U866-1952), major
Italian philosopher, historian and literary
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continually thwarted by die intransigence
of the Puritan politicians. His reghne,
chough benevolent, suppressed rather than
solved the nation's piobiems and they
broke out anew at his death.
CROMWELL, Richard (1626-1712),
son of Oliver Cromwell, on whose dca*
he became lord protector of England
(1658). He was deposed by military coup
in 1659, and went into exile for 20 years.
CROMWELL, Thomas, Earl of Essex
(C1485-1540), English statesman under
Henry Vm. ArutMess administrator and
the main agent for destroying papal power
in England, he supervised the king's break
with Rome under the Act of Supremacy
( 1 5 3 4 ) a n d t h e d i s s o l u t i o n o f t h e
monasteries (1536-39). He arranged the
king’s marriage with Anne of Qeves, and
on its failure he was executed without trial

on charges of heresy and treason mimped
up by his many enemies.
CRdNIN, A(rchibald) J(oseph) (1896-
1981), Scottish doctor who devoted him¬
self to writing after the success of his Erst
novel. Hatter's Castle (1931). His other
novels include The Citadel (1937) and The
Keys of the Kingdom (1942).
CROOK, George (1829-1890) , US
cavalry officer. Aiter service in the civil
WAS. he led campaigns against the Apache
Indians in Ariz. (1871-74) and the Sioux
and Cheyenne forces led by srmNG bull
and CRAZY HC*SE (1875-77). Frcm 1883
Crook led atemporarily successful cam¬
paign to subdue gerondiIO.
CROOKES, Sir WilUam (1832-1919),
English physicist who discovered the ele¬
ment thall ium (1861), invented the
radiometer (1875) and pioneered the study
of cathode rays. By 1876 he had devised
the Crookes tube, aglass tube containing
two electrodes and pumped out to avery
low gas pressure. By applying ahi^ volt¬
age across the eleimxKles and varying the
pressure, he was able to produce and study
cathode rays and various glow discharges.
CROQUET, lawn game of French origin
that became popular in 19th-century
England. Competitors have to drive
colored balls with along-handled mallet
in strict sequence against each other and
through aseries of iron hoops stuck into
the ground.
CROSBY, Bing (Harry Lillis Crosby;
1904-1977), US popular singer and actor.
He became known as abig-band singer
with Paul Whiteman’s "Rhythm Boys"
and as a"cnxmer" and awitty, affable
h o s t o n o n e o f n e t w o r k r a d i o ’ s m o s t
durable variety programs (1931-49). His

produce fresh shoots and Bowers in siting
c x m i t u m n .

CROESUS, last king of Lydia c560-546
BC, and last of the Mermnad dynasty,
proverbial for his wealth and generosity.
At his height he ruled alarge part of Asia
Minor, but he was overthrown by cyrus
the Great cS46 BC. He apparently became
an honored courtier of Cyrus.
CROGHAN, George (c l720-1782) ,
I r ish-bom American f ront iersman. An In¬

dian trader, he was employed by the
Britirii to counter French influence among
the Indians during the french and iniman
WARS. He negotiated (1766) the treaty that
ended pont iacs rebe l l ion .
CROLY, Herbert David (1869-1930),
US author and editor. His The Promise (rf
American Life (1909) had geat influence
on Progressives in both the R^mbtican
and Elemocratic parties. He founded
(1914) the magazine The New Republic,
which he edited until his death.

CRO-MAGNON MAN, arace of primi¬
tive man named for Cro-Magnon, fiance,
dating from the Upper Paleolithic (see
^NE ace) and usually regarded as Aurig-
nacian, though possibly more recent.
Coming later than Neanderthal man (see
PREHiCTORic MAN), Cfo-Magnon man was
dolichocephalic with ahî  forehead and
alarge brain capacity, his face rath^ short
and wide. He was probably around S72ft
taU. powerfully muscled and robust
CROMWELL, OHver (1599-1658), lord
protector of the Commonweal^ of
England. Scotland and Ireland 1653-58. A
minor landowner, he became prominent in
the early days of the English Civil War as
amember of parliament and as com¬
mander of the "Ironsides" cavalry regi¬
ment he had created. Largely responsible
for victory at Marston Moor (1644), he
became lieutenant general of the New
Model Army, leading his men to victory at
Naseby and Langport in 1645. At first in¬
clined to negotiate with Charles I, the
king's untrustwofthiness so infuriated him
that he lent all his weight to the latter's
trial and execution.

As lord l ieutenant of I re land be led a

campaign there (1649) marked by aj^all-
ing massacres, and as captain general and
commander-in-chief of the army he
defeated the Scots at Dunbar in 1650. He

summarily dissolved the oligarchic and
bigoted RUMP paruambnt b1653. Its
beleaguered successor handed power over
to him as lord protector; he refused the
crown in 1657. Essentially adictator, he
saw his wish to rule through parliament
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inielligeat. They can imitate sounds and,
with training, the human voice. The
dough, jackdaw and rook are common
forms of Eurasian crow.
CRUCIFIXION, execut ion by being
nailed or tied to across by the limbs or.
more specifically the execution in this
manner of Jesus Christ. Many countries of
Che ancient worid used i t as their most

painful method of execotion. TTie victim
often suffered for days; death resulted
from shock, exhaustion or exposure. The
Romans inflicted crucifixioD only on
l o w e r - c l a s s n o n - R o m a n c r i m i n a l s o n
p>olitical agitators.
CRUIKSHANK, George (1792-1878),
English artist and satirical caricaturisL He
first won fame with his numerous political
cartoons (18I1-2S), then turned to book
illustration. His superb illustrations in¬
cluded those for DtCKENS’ Sketches by Boz
(1836-37) and Oliver Tw/rr (1838).
CRUISER, warship designed for speed
and long-range attack, in size between the
destroyer and aircraft carrier. Used as a
small battle^ip in WWII, its function has
been to maintain lines of sea communica¬
tion and to defend carriers against air at¬
tack. The three traditional types of cruiser,
heavy, light and antiaircran. with Sin. 6in
and Sin guns respectively, are being coo-
vetied to or replaced by guided-missile
cruisers, and the first such cruiser with
nuclear power, USS Long Beach, was
launched in 1959.
CRUSADES, ascries of religious wars
from the end of the 11th to the 13th cen¬
turies, organized by European powere to
recover Christian holy places in Palestine
from the Musl ims. Crusades arose f rom
religious reform and revival, and because
the Seljuks of Asia Minor, who had taken
Jerusalem (1071). were now threatening
the Byzantine Empire, ruled by Alexius I.
There was an enthusiastic response to
Pope Urban II's appeal at the Council of
Clermont to recover Jerusalem, but politi¬
cal and commercial interests on the part of
European rulers confused the issues of
religious zeal and wars of conquest.

The First Crusade (1095-99) was
fou^i initially by French and German
peasants, but they were massacred in Asia
Minor. Asecond force of four large
European armies routed the Turks at
Dorylaeum (1097) and, led by Godfrey of
Bouillon, captur^ Jerusalem in 1099,
slaughtering thousands of Muslims and
Jews. The crusaders set up the Latin
kingdom of Jerusalem, with fiefs at
Tripoli. Antioch and Edessa. Tlie Turkish

many films Include the famous Road
series with Bob hope and Dorothy
Lamour, and he won an Oscar for his per¬
formance in Going My Way (1943). His
recording of "White Christmas” was one
of the all-time bestsellers.
CROS^ astructure consisting essentially
of an upright and acrosspiece, used in an¬
cient times for executions by CRUcinxiON.
It is now the principal symbol of the
Christian religion. There are four basic
forms of the cross; the Latin cross, in
which the upright is longer than the
transverse beam that crosses it near the
top; the Greek cross, an upright crossed at
right angles at its center by abeam of the
same length; the tau. or St. Anthony’s
c r o s s i n t h e f o r m o f a T ; a n d S t .
Andrews’s cross, in the form of an X. The
other forms of the cross are mainiy inven¬
tions for ecclesiastical or hierarchical pur¬
poses. such as the papal cross, an upright
crossed by three bars.
CROSSBILL, type of finrfi (Loxia cur-
virostra) in which the hooked tips of the
upper and lower beak cross one another,
an adapution fw extracting the seeds from
conifer cones. It is found in northern parts
of Europe. Asia, and North America.
CROSSBOW, medieval weapon consist¬
ing of asmall but very powerful bow
fixed transversely on astock, grooved to
take the missile. Its bowstring latched onto
atrigger mechanism, often by alever or
winch. It fired ashaft called abolt or quar¬
rel, about lOin long; some varieties also
fired stones. It had less range and accuracy
than the longbow and was slower to load.
CRO -̂EYE. SeesTRABtSMUS.
CROUP, acondition conunon in infancy
due to virus infection of larynx and
trachea and causing characteristic stridor,
or spasm of larynx when the child
breathes in. Often amild and short illness,
it occasionally causes so much difficulty
in breathing that oxygen is needed.
CROW INDIANS, North American In¬
dian tribe of the Siouan linguistic group,
first encountered in Mont, and Wyo. A
nomadic plains tribe living mainly by
hunting bison and buffalo, they originally
broke away from the Hidaisa tribe, and
had (WO main divisions: the Mountain and
River Crow. They now occupy areserva¬
t ion in SMont .

C R O W S , a l a r g e g r o u p o f b l a c k
songbirds which are found worldwide.
The true crows are members of the family
Corvidae, related to ravens and Jays. They
are omniverous and are regaMed as pests
in agricultural areas. Crows are highly
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recapture of Edessa in 1144 caused the
Second Crusade <1147-48), led by Louis
VII of France and Conrad III of Germany.
Their attack on Damascus failed because

of mutual jealousy. The Muslims under
Saladin captured Jerusalem in 1187, thus
provoking tire Third Crusade (1189-92),
led by the Ho ly Roman Empero r
Frederick 1, Philip II of France and
Richard Iof England- Disunited by rival¬
ry, they were unable to take Jerusalem.
However. Richard won Acre, gained afew
c o a s t a l t o w n s a n d m a d e a t r u c e w i t h

Salad in g iv ing p i lgr ims access to
Jerusalem.

The Fourth Crusade (1201-04) was
diverted to Constantinople by Venetians
and claimants to the Byzantine throne
from Egypt. The Crusaders pillaged the
city, and set up the Latin Empire of Con¬
stantinople (i;^).

The Children’s Crusade (1212) was a
fiasco: some children died on the way,
others were sold into slavery. The Fifth
Crusade (1218-21), against Egypt, the
center of Muslim power, was the last
launched by apapal legate. The invasion
fmled when ^crusaders had to be
evacuated f rom floodwaters near Ca i ro .
On the peaceful Sixth Crusade (1228—
29), the Holy Roman Emperor Frederick
D c l a i m e d h i s t i t l e t o J e n i s a l e m a n d
secured the city for die Christians; but it
again fell to the Muslims in 1244. Louis
DC, leading the Seventh Crusade (1248-
54) to Egypt, was captured at Mansura; he
undertook the Eighth Crusade in 1270
but died at Tunis.

The last Christian city. Acre, fell to the
Muslims in 1291 and there were no further
large-scale Crusades. Although the
Crusades were amilitary failure, Western
Europe was profoundly affected by the
prolonged contact with the East, and both
culture and trade were stimulated, (See
also KNIGHTS OF SAINT JOHN; KNIGHTS
TEMPLAR; 1511X0X10 KNIGHTS.)
CRUSTACEA, class of animals in the
phylum Arthropoda, with jointed legs, in¬
cluding crabs, shrimps, waterfleas, bar¬
nacles and woodl ice. Afew l ive on land

or are parasitic, but most are aquatic,
breathing by gills or through the skin and
bearing paired series of antennae and
limbs down tbe body. They are vital to the
economy of the sea, forming the food of
many marine animals.
CRYOBIOLOGY, tbe study of the ef¬
fects of extremely low temperatures on
living organisms, generally for the pur¬
pose of preserving living material for fu¬

t u r e u s e .

CRYOGENICS (from Greek knu>s,
frost), the branch of physics dealing with
the ^havior of matter at very low
temperatures, and with the production of
those temperatures- Early cryogenics
relied heavily on the Joule-Thomson ef¬
fect (named for James Joule and William
Thomson, later Lord kblvin) by which
temperature falls when agas is permitted
to expand without an externtd energy
source. Using this, James Dewar liquefied
hydrogen in 1895 (though not in quantity
until 1898), and H. K. Onnes liquefied
helium in 1908 at 4.2K (see also absch-ute
ZERO).

Several cooling processes are used
today. Down to about 4K the substance is
placed in contact with liquefied gases
which are permitted to evaporate, so
removing heat energy. The lowest
temperature that can be reached thus is
around 0.3 K. Further temperature decrease
may be obtained by para-magnetic cooling
(adiabatic demagiietization). Here a
paiamagnedc material is placed in contact
with the substance and with liquid helium,
and subjected to astrong magnetic field
(see MAGNETISM), the heat so generated
being removed by the helium. Then, away
from the helium, the magnetic field is
reduced to zero. By ilus mcMs tempera¬
tures of the order of 10 -10'’k have been
achieved (though because of heat leak,
such temperatures are always unstable). A
more complicated process, nuclear adia¬
batic demagnetization, has been u^ toattain temperatures as low as 2x10''K.

Near absolute zero, substances can dis¬
play strange properties. Liquid helium II
has no viscosi^ and can flow up the sides
of its container. Some elements display su-
P E B C O N D U c n v r r Y: a n e l e c t r i c c u r r e n t

started in them will continue indefinitely.
CRYOTRON, miniamre switch used in
computers, consisting of ashort wire
around which is wound afine control coil,
kept at the temperature of liquid helium so
that the wire and coil are superconducting.
Asignal in the coil produces amagnetic
fi e l d fl i a t c a u s e s t h e w i r e t o l o s e i t s
superconductivity and become resistant to
e l e c t r i c c u r r e n t . T h i s a c t i o n s t o r e s o r

produces a"bit" of information.
CRYSTALS, homogeneous solid objects
having natur̂ y formed plane faces. The
order in their external appearance reflects
the regularity of their internal structure
i.e.. the airangemem of their atoms or
molecules—this internal regularity—
being the keynote of the crystalline state.
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rivers are major navigable waters. There
are deep bays and natural harbors. Tbe
warn climate (temperatures betwe«i 72 !
8F and 82*F), the usually plentiful rainfall,
and the rich soil give Cuba avery wide
variety of plant life (over 8.000 sp^es)
and great mountain forests. Hurricanes
occur quite frequently.

Although external regularity is most ob¬
vious in natural crystals and those grown
in the laboratory, most other inorganic
solid substances (with the not^le excep¬
tions of plastics and glass) also exbt in the
crystalline stale, altĥ ough the crystals of
which they are composed are often micro¬
scopic in siri. True crystals must be dis¬
tinguished from cut gemstones, which, al¬
though often internally crystalline, exhibit
faces chosen according to the whim of the
lapidary rather than developed in the
course of any natural growth process. The
study of crystals and the crystalline state is
the province of crystallography.

Crystals are classified according to the
symmetry that they display. This gives the
32 cryst̂  classes, which can be grouped
into the seven traditional crystal systems
(six if trigonal and hexagon̂  are counted
together). Crystals are allotted to their
proper class by considering their external
appearance, the symmetry, of any etch
marks made on their surfaces, and their
optical and electrical properties. Although
such observations enable the crystd-
lographer to determine the type of "unit
cell" which, when repeated in space, gives
the overall lattice simciure of agiven
crystal, they do not enable the actual dis¬
positions of the constituent atoms or ions
to be determined. This can be done only
by using X-ray diffraction techniques.

When acrystal is composed solely of
particles of asingle species and the attrac¬
t i ve f o r ces be tween mo lecu les a re no t
directionally localized, as in the crystals of
many pure metals, the atoms tend to take
up one of two structures that allow amax¬
imum degree of close-packing. These are
known as hexagonal close-packed (hep)
and facecentered cubic (fee) and can both
be looked upon as different ways of stack¬
ing planes of particles in which each is
surrounded by six neighbon. Although
much crystallography assumes that crys¬
tals perfectly exhibit their supposed struc¬
ture, real crystals, of course, contain minor
defects such as grain boundaries and dis¬
locations. Many of the most important
properties and uses of crystals depend on
these defects.
CUBA, republic and largest island in the
Caribbean Sea, at the entry to the Gulf of
Mexico and 90mi Sof the Rorida Keys.
Land. Cuba has three mountain ranges,
the Sierra dc los Organos in the W, the
Sierra de Trinidad in the center and the
S i e r r a M a e s t r a i n t h e S E — - w h e r e Tu r -
quino, Cuba’s hipest peak, rises to
6.560ft. Only afew of the country’s many

OfTicial name: Republic of Cuba
Capital: Havana
Area: 42.804sq mi
Population: 10,724,000
Growth ra te : 1 .0%

Language: Spanish
Religion: Roman Catholic
Monetary unit(s): ICuban peso ^100
c e n t a v o s

People. The population is over 70%
white, of Spanish origin; the rest are
mulat toes and b lacks. More than hal f o f
all Cubans live in cities or towns. Most of
the rural population lives near sugar fac¬
tories. The literacy rate is over 90%.
Economy. Cuba is dependent upon one
crop, sugar, tobacco is the second most
important export. The island’s agriculture
has been fijrther diversified by the produc¬
tion of coffee, citrus fruit and rice crt^.
The fisheries are agrowing industry, "̂ e
largest mineral resource is iron ore, and
there are also deposits of nickel, cobalt,
copper and manganese. Before 1959 in¬
dustrialization was limited; after aperiod
of rapid development (1959-63) it has
progressed slowly. Neglected for almost
20 years, tourism began to grow in the late
1970s. All trade, commerce and industrial
production is nationalized, and most of the
cultivated land has been reorganized as
state cooperatives. Cuba benefits ftom an
extensive transport network.
History. Columbus discovered Cuba in
1492 and it became important as the base
for Spanish exploration of America and as
aharbor for Spanish treasure ships. The
native Indians, decimated by ill-treatment
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and disease, were replaced as awork force
by West African Negro slaves, particular¬
ly in the 18th century when the sugar
plantations developed rapidly. In the 19th
century Spain’s colonial policy led to a
series of nationalist uprisings, and after
the SPANISH-AMERICAN WAR (1898) Cuba
became an independent republic, though it
was under US military occupation 1899-
1902 and 1906-09. In return for rights of
intervention, the US organized public ser¬
vices and invested heavily in Cuba’s
economy. Between 1924 and 1959 Cuba
was under virtually continuous dicta¬
torship. Fulgencio Batista, who had come
to power in 1940, was overthrown by
Fidel CASTRO in 1959.

Castro, as premier, established a
socialist state and instituted sweeping
land, industr ia l and educat ional reforms.
After US firms had been nationalized, the
US supported the abortive bay of pigs in¬
vasion and enforced an economic block¬
ade. Thereafter, the USSR and the com¬
munist bloc replaced US trade and
provided great economic support. The
USSR accounted for 809b of Cuba’s inter¬

national trade, becoming its principal sup¬
plier of oil, food, machinery, spare parts,
chemicals, and other vital materials. It
subsidized the Cuban economy through its
supply of low-cost oil and its purchase of
Cuban sugar at inflated prices. In 1962
Cuba permitted the installation of Russian
nuclear missiles, which led to amajor
confrontation between the US and USSR
un t i l t he m iss i l es we re w i thd rawn ( see
CUBAN MISSU.E CRISIS).

T h e O R G A N I Z AT I O N O F A M E R I C A N S TAT E S

(OAS) expelled Cuba in 1962 but lifted its
sanctions in 1975. In the late 1970s abrief

rapprochement between Cuba and the US
seemed to promise reestablishment of
diplomatic lies. Cuba permitted thousands
of refugees to depart to the US (see Cuban
BOAT hit). Cuba’s involvement in Africa,
however, ended the prospect of reconcilia¬
t ion .

In recent years the Cuban economy has
deteriorated and the USSR has reduced its
economic support. In 1992 Cuba’s foreign
debt per capita was one of the largest in
the world.
C U B A N B O AT L t t T, a fl o t i l l a o f
hundreds of private vessels that carried
refugees from Mariel, Cuba, to Key West,
Fla., in the spring of 1980. Between Apr.
and June some 125,000 new Cuban
refugees entered the US, straining the
capacity of Fla. and the nation gener̂ ly to
absorb them.

CUBAN MISSILE CRISIS, perhaps the
world’s closest approach to nuclear war.
The crisis began officially on Oct. 16,
1962, when Resident John F. Kennedy
received photographs, taken by aU-2
reconnaissance plane, of launch sites
being constructed for Soviet long-range
miss i les near San Cr is toba l , Cuba. The
president and his advisers leaned initially
toward making asurprise air attack on the
sites but decided instead on anaval block¬

ade to prevent shipment of additional of¬
fensive weapons to Cuba. The idea was to
apply sufficient pressure to force the Rus¬
sians to remove their missiles but not so

much pressure as to trigger an all-out
n u c l e a r w a r .

Kennedy told the American nation about
the missiles in Cuba and the imposition of
the blockade in atelevised address on Oct.
22. Emergency meetings of the organiza¬
tion OF AMERICAN STATES and the UN
Security Council were called. Russian ves¬
sels en route to Cuba began turning back
on Oct 24, but work on the missile sites
continued and contradictory messages
w e r e r e c e i v e d f r o m S o v i e t C h a i r m a n
Khrushchev on Oct. 26.

The first message offered to withdraw
the missiles in return for assurances that
the US would not invade Cuba while the

second proposed atrade: The Russian
miss i les wou ld be removed i f Amer ican
missiles were pulled out of Turkey. It was
decided to ignore the second message and
accqit the terms of the first. The crisis was
s e t t l e d o n t h i s b a s i s o n O c t . 2 8 , w i t h
Khrushchev's agreement to dismantle the
launch sites and return the missiles to Rus¬
s i a .

CUBEB, dried, berrylike fruit of aclimb¬
ing plant (Piper aibeba) of the pepper
family. Cubeb is used as aspice and in
many pharmaceutical preparations.
CUBKM, influential modem art style
created by picasso and braque in Paris be¬
tween 1907 and 1914. Until 1912, in the
"analytic" period, Cubist paintings repre¬
sented subject matter in the pictorial form
of an elaborately faceted surface. After
1912, in the "synthetic" pieriod. Cubists
also stuck objects to their canvases, in¬
stead of representing them, and stressed
color, texture and construction in collage.
Cubism had awide effect on all the arts.
(See a lso abs t rac ta r t . )
CUCKOO, family of birds (Cuculidae),
including the anis, coucals, guiras and
r o a d r u n n e r s . T h e c o m m o n c u c k o o o f

Europe, Asia and Africa lays its eggs in
other species’ nests where they are reared
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lies! known fully developed writing sys¬
tems. Each charter is fonned by acom¬
bination of wedge- or nail-shaped strokes.
Invented probably by the Sumerians
before 3,000 BC. it was soon adopted by
the Akkadians and then by other Copies,
such as the Hittites and the Persians. The
characters are stylizations of earlier pic-
tographs, and were impressed in clay.
Cuneiform was first deciphered in detail
by Sir Henry Rawlinson (1810-95) in
1846.
CUNNINGHAM, Mere* (1919- ), U.S.
dancer and choreographer whose avant-
garde style emphasizes experimental
mus ic and abs t rac t movement . Much o f
his work is set to the music of John cage
CUOMO, Mario Mathew (1932- ). US
politician. He s«ved as New York’s
secretary of state (1975-79) and as
lieutwtani governor (1979-82) before
being elected govenior of New Yoric in
1982. He is the first I ta l ian-American to
hold this office.
CUPID, or AMOR, in Roman mythtd-
ogy, the god of love, identilied with the
Giwk Eros and the son and companion of
Venus. He is usually depicted as asmall
boy. winged, naked and armed with bow
and arrow. TTiosc wounded by him fall in
l o v e .
CURASAO, largest island (182sq mi) of
the Netherlands Antilles, West Indies,
60mi No f NW Venezue la . I t i s fla t and
barren. The chief industries ere oil-refut¬
ing and phosphate mining. The liqueur
Curasao originated here. The capital is
W i l l e m s t a d .

CUR^OIE, anow-poisem used by SouthAmerican Indian hunters, extractal ffitm
various plants, chiefly of the genera
Srrychnos and Chondodendron, lulling by
respiratory paralysis. Curare is amixture
of alkaloids, the chief being d-tubocu-
rarine. By competing with acetylcholine it
blocks nerve impulse transmission to
muscles, producing re laxat ion and
paralysis. It has revolutionized modern
surgery by producing complete relaxation
without adangerous degree of anesthesia
being required. (See also tetanus.)
CURIE, Marie (1867-1934), bom Maija
Sklodowska, Polish-bom French physicist
who with her Rench-bom husband Pierre
Curie (1859-1906), was an early inves¬
tigator of radioactivity, discovering the
radioactive elements polonium and radium
in the mineral pitchblende (1898). For this
the Curies shared the 1903 Nobel physics
prize with A. H. Becquerel. After the
death of Pierre. Marie went on to inves-

by their foster parents. The North Ameri¬
can species raise their own broods.
CUCKOO-SHRUCE, any of several
species of songbirds of the family C<wi-
pephagidae. Indigenous to Africa, Aus¬
tralia and the Pacific islands, most species
have long wings and tails with white and
black and gray featheis. Most live in
tropical woodlands and eat insects and
f ru i t .
CUCUMBER, plant (Cucumis sativus}.
producing long, greoi-skinned fruit with
crisp, translucent, edible flesh.
CULLEN, Counlee (1903-1946), bladt
US poet and member of the harlem rb-
NAISSANCS. He wrote about the "New
Negro" who has proud roots in an African
past. Among his works are Color (1925)
andanovel. One Way to Heaven (1932).
CULT, religious worship of asuper¬
natural object or of arepresentation of it.
Although any religion may be called a
cult, the term is used today (»imarily to
refer to minority groups whose practices
set them off from the rest of society in ob¬
vious ways.
CULTURE, 1. term for the general way
of life of ahuman society, including wa}-s
of thinking, belief, customs, language,
technology, an, music, literature, ̂
traditions; 2. in biology, acolony of living
microorganisms, such as bacteria or fungi,
grown in aprepared medium.
CUMBERLAND GAP, anatural pass,
1,640ft high, ihrou^ the Cumberland Mis
near where Ky., Tenn. and Va. meet.
D a n i e l B o o n e ' s w i l d e r n e s s r o a d r a n

through iIk Gap, and it was one of the
three early major routes to the We«
through the Appalachian Mts. In the Civil
War it was astrategic point.
CUMMINGS, Edward EsUin (1894-
1962), U.S. poet known as e. e. cuni-
mings, famous for his innovations in lan¬
guage, punctuation and typography. The
content of his poems is often traditional
and romantic, though colored by wit and
sat i re. His but work is in the col lect ion
Poems 1923-1954.
CUMMINS, Albert Baird (1850-1926),
US Republican politician, Pro^ssive
governor of Iowa (1901-08) and US
senator(I909-27).
CUNARD, Sir Samuel (1787-1865),
Canadian ship-owner, founder of the
Cunard line. He pioneered regular transat¬
lantic steamship lines from 1840 after he
had won acontract to carry British and
North American mai l .
CUNEIFORM ( f rom La t in cuneus .
wedge, and forma, shape), one of the ear-
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tigate the chemistry and medical applica¬
tions of radium and was awarded the 1911
Nobel Prize for Chemistry in recognition
of her isolation of the pure metal. She died
of leukemia, no doubt contracted in the
c o u r s e o f h e r w o r k w i t h r a d i o a c t i v e
materials- Pierre Curie is also noted for the
discovery, with his brother Jacques, of
piezoelectricity (1880) and for his inves¬
tigation of the effect of temperature on
magnetic properties. In particular he dis¬
covered the Curie point, the temperature
above which ferromagnetic materials dis¬
play only paramagnetism (1895). The
Curies’ elder daughter, Irene Joliot-Curie,
was also anoted physicist.
CURIUM, chemical element; symbol
Cm; at.wt. 247; at.no. 96; valence 3and 4.
Minute amounts of curium probably exist
in natural deposits of uranium. Curium is
similar in some regards to gadolinium, its
rare-earth homoiog. Curium is silver in
color, is chemically reactive, and is more
electropositive than aluminum.
CURLEY, James Michael (1874-1958),
Democratic "boss" and mayor of Boston,
Mass, for many years; also U,S con¬
gressman and governor of Mass. In 1947
he was convicted for fraudulent use of the
mai ls , but h is sentence was la ter com¬
muted by Ihesident Truman. He was fully
pardoned in 1950.
CURLEW, acosmopolitan wader of pas¬
tures and marshes, characterized by along
down-curving bill. The eight species have
become rare as their habitat is turned over
to agriculture and building. The first nest
of the bristle thighed curlew was found in
1948 near the Yukon.
CURLING, agame in t roduced f rom
Scotland and played in the US and Canada
fw over 150 years. In curling, granite
Slones of up to 3ft in circumference are
propelled along ■’rinks" of ice 138ft long,
with the object of hitting, or getting
nearest to atee—or target stone—at the
other end. Canada and the US won all but

one of the first eleven world champions¬
hips. introduced in 1959. and as many as
25,000 spectators have watched a
Canadian national championship final.
Curling is also popular in Scandinavia.
Switzerland (which has several curling
"schools") ani of course, Scotland, where
acurling stone dated 1551 is pre.served.
CURRANT, brushy plant of temperate
regions. Some are native, such as the gold¬
en currant of the West. They are very rich
i n v i t a m i n C . B o t h c u l t i v a t e d a n d w i l d

currants are discouraged in parts of the US
where they are alternate hosts for white

pine blister rust.
C U R R I E R A N D I V E S ,
American lithographers which produced
over 7,000 different prints showing lively
scenes from 19th-century American life.
Nathaniel Currier (1813-1888) became
known in 1835 by producing alithograph
of amajor New York City fire only four
days after the event James Merritt Ives
(1824-1895) became Ciurier ’s book¬
keeper in 1852, his partner in 1857.
CURTIS, Benjamin Robbins (1809-
1874), US lawyer, ajustice on the US
Supreme Court 1851-57. He dissented in
the DRED SCOTT CASE and resigned. In 1868
he was chief defense counsel in the im¬
peachment trial of President Andrew
Johnson.
CURTIS, Cyrus Hermann Kotzscfamar
(1850-1933), US founder of apublishing
empire. From the age of 12, he started or
bought magazines and newspapers includ¬
ing The Saturday Evening Post. The
Ladies' Home Journal and the New York
Evening Post.
CURTISS, Glenn Hammond (1878-
1930), US aviation pioneer. He won
trophies for the first public flight of more
than akilometer, for a25mi flight, and for
aflight from Albany to New York City.
He developed the first practical seaplane.
During WWI Curtiss’s company manufac¬
tured "Jenny" biplanes for the army and
navy,
CUSHING, Caleb (1800-1879), US
lawyer and diplomat- As minister to
China, he negotiated commercial treaties
and established the priiKiple of extrater¬
ritoriality. He served (1853-57) as US at¬
torney general under President Franklin
Pierce. Aprominent Democrat and sym¬
pathetic to the South, he nevertheless sup¬
ported the Union in the Civil War and,
coming aRepublican, campaigned for
Lincoln’s reelecdon. He was (1871-72)
chief US counsel at the arbitration of the
ALABAMA CLAIMS and Served (1874-77) as
US minister to Spain.
CUSHING, Harvey WllUams (1869-
1939), US surgeon who pioneered many
modem neurosurgical techniques and in¬
vestigated the functions of the pimitaiy
gland. In 1932 he described Cushing’s
syndrome, arare disease caused by steroid
imbalance and showing itself in obesity,
high blood pressure and other symptoms.
CUSTER, George Armstrong (1839-
1876), controversial American cavalry of¬
fice r, k i l l ed i n a famous ba t t l e w i t h I n¬
dians. He proved himself an outstanding
Union cavalry leader during the civil war.

fi r m o f
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rational fear of computers. Noted by the
psychotherapists Craig, Brod and others,
cyberphobia stems from the stress iiv-
dividuals encounter as they try to cope
with an increasingly computer-driven
society.
CYCLADES, agroup of about 220
mountainous islands in the Aegean Sea
belonging to Greece, the chief islands
being Andros. Ceos (Kea). Delos, Melos,
Naxos, Paros, Santorin, Syros (Siros), and
Tenos (Tinos). Syros (Hermoupolis), on
Syros, is the capital. Wine, wheat, fruit,
olive oil and tobacco are produced, and
iron, manganese and sulfur mined. Their

w a s c o n t e s t e d i n c l a s s i c a l

M a d e a l i e u t e n a n t c o l o n e l i n 1 8 6 6 , h e

joined General Hancock’s successful ex¬
pedition against the CheyeiuK Indians in
Kan. and subsequently saw western patrol
duty. In 1876 Custer and the 7th US
Cavalry Regiment moved to herd Sioux
Indians in Mont, into government reserva¬
tions. Underestimating the size of an In¬
dian village. Custer refused to await ex¬
pected reinforcements and attacked, reck¬
lessly dividing his force into three
columns. His own column was entirely
wiped out. (Sec also crazy horse.)
CUTTLEFISH, asmall cephalopod of
Old World coastal waters. It is agood
swimmer, and the head bears eight short
arms and apair of long tentacles for catch¬
ing prey. Inside the bone there is aflat,
chalky "cuttlebone" which is used as a
support and abuoyance mechanism.
When alarmed, the cuttlefish protects it¬
self by shooting out ajet of inky fluid and
jerking violently backward.
CUVIER, Georges Leopold Chretien
Fr^d^rk Dagobert, Baron (1769-1832)
French comparative anatomist and the
founder of paleontology. By applying his
theory of the "correlation of parts" he was
able to reconstruct the forms of many fos¬
sil creatures, explaining their creation and
subsequent extinction according to the
doctrine of catastrofrfiism. Atireless
laborer in the service of French Protestant
education, Cuvier was perhaps the most
renowned and respected French scientist
in the early 19th century.
CYANIDES, compounds containing the
CN group. Organic cyanides are called
nitrites. Inorganic cyanides are salts of
hydrocyanic acid (HCN). avolatile weak
add; both are h i^ ly tox ic . Sodium
cyanide is made by the Castner process:
ammonia is passed through amixture of
carbon and fused sodium. The cyanide ion
(CN") is apseudohalogen, and forms
many complexes. Cyanides are used in the
extraction of gold and silver.
CYANOSIS, abluish discoloration of
skin and mucous membranes due to alack

of oxygen in the blood.
C Y B E R N E T I C S , a fi e l d o f s d e n c e
which compares the communication and
control systems built into mechanical and
o t h e r m a n - m a d e d e v i c e s w i t h t h o s e
present in biological organisms. For ex¬
ample, fruitful comparisons may be made
between data processing in computers and
various functions of the brain; and the fun¬
damental theories of cybernetics may be
applied with equal validity to both.
CYBERPHOBIA, an exaggerated and ir-

possession
times. In the 13th cenmry they passed to
Venice, in 1566 to the Ottoman Empire.
They became Greek in 1829.
CYCLAMEN, cultivated plants native to
the Mediterranean. The petals form atube,
then curl back at the tips. After pollination
the flower stalk coils down to bring the
fruit near the ground.
CYCLONE, alow-pressure atmospheric
disturbance (see atmosphere; meteorolo¬
gy) of aroughly circular form, acenter
towards which ground winds move, and at
which there is an upward air movement,
usually spiraling. Above the center, in the
upper troposphere, there is ageneral out¬
ward movement. The direction of .spiral¬
ing is counterclockwise in the NHemi¬
sphere, clockwise in the SHemisphere,
owing to the coriolis effect. Anticyclones,
by contrast, are high-pressure atmospheric
disturbances characterized by out-blowing
winds and aclockwise circulation in the N

Hemisphere (counterclockwise in the S
Hemisphere). (See also hurricane; tor¬
nado. )
CYCLOP^ in Greek mythology, ashag¬
gy giant with asingle large eye in the cen¬
ter of his forehead. Homer’s Cyclopes
were law less S ic i l i an herdsmen, one o f

whom (Polyphemus) was met by Odys¬
seus. But there were other mythological
Cyclopes— the three blacksmith sons who
were imprisoned in Tarturus by their
father. Uranus, and who, in return for their
freedom, helped Hephaestus make Zeus’s
thunderbolts in his forge under Mt. Etna;
and the Cyclopes who built the great walls
of Tiryns and Mycenae.
CYCLOTRON, type of par t ic le ac-
ccteralor; the magnetic resonance accele¬
rator for imparting very great velocities to
heavier nuclear particles without the use
of excessive voltages.
CYNICS, members of an ascetic Greek
frfiilosophical sect following diooenes
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(4lh century BC), and influenced by
SOCRATES. They ignored convention̂
standards, preached self<ontrol, condem¬
ned immorality and renounced worldly
comfort, living as simply as animals
(hence, probably, their name: kynikos
means "doglike”). TTieir movement in¬
fluenced yroiciSM but vanished in imperial
Roman times,
CYPRIAN, Saint (Thascius Caecilianus
Cyprianus; AD c200-258), bishop of Car¬
thage (248-258) and martyr, one of the
CHURCH FATHERS- Converted to Christianity
c246, Cyprian wrote and spoke influen¬
tially on order and conduct in the Church
stressing Church unity and episcopal
authority. Feast day: Sept. 16.
CYPRUS, island republic in the NE
Mediterranean, about 40mi from the S
Turkish coast. It is the third-Iargest island
in the Mediterranean after Sicily and Sar¬
dinia.

Economy. The economy no rma l l y
depends heavily upon irrigated agriculture
(citrus fruits, vines, tobacco, cereals and
vegetables). Mineral resources include
cupreous and iron pyrites, asbestos,
chromite and gypsum. Tourism was
formerly important.
History. Ruled successively by the Otto¬
man Turks (1570-1878) and Great
Britain, Cyprus became an independent
republic, with Archbishop Makarios III as
president, in 1960. But strife between
Greek and Turkish Cypriots continued,
and in 1974 amilitary coup organized by
Greek anny officers favoring enosis (un¬
ion with Greece) temporarily ousted
Makarios, whereupon iWkey occupied
the NE third of the island. In 1983 this
split was formalized with the estab¬
lishment of the Turkish Republic of
Northern Cyprus. UN-sponsored talks on
r e u n i fi c a t i o n c o l l a p s e d i n 1 9 8 6 .
Archbishop Makarios’s political heir.
Spyros Kypriano. was president from
1977 to 1988, when he was defeated by
George Vassilou, thought to be less in¬
transigent on the Turkish issue.

Over the years the UN-sponsored talks
a imed a t r eun i fica t i on . Unde r t he mos t
recent plan, advanced by Secretary
General Boutros Boutros-Ghali, Cyprus
would have asingle federal government,
with alegislature whose lower chamber
wou ld have a70 -30 Greek -Tu rk i sh ra t i o
and whose upper chamber would be
d i v i d e d 5 0 - 5 0 . I n m i d - 1 9 9 2 G r e e k a n d

Turkish Cypriot leaders appeared to be ap¬
proaching agreement on this plan.
CYRANO DE BERGERAC, Savinien
de (1619-1655), French author. He gave
up amilitary career to write plays and
prose. Afreethinker, influenced by Pierre
Gassendi (1592-1655) he satirized con¬
temporary society in ingenious fantasies
about voyages to the sun and moon. Ed¬
mond ROSTAND, in his play Cyrano de Ber¬
gerac, made him into aflamboyant
Romantic hero, handicapped in love be¬
cause of an unusually large nose.
CYRIL AND METHODIUS , Sa in t s
(C827-869 and c825-884), Greek mis¬
sionaries, apostles to the Slavs, who deep¬
ly influenced Slavic culture. Invited to
Moravia, from 863 the brothers rivaled
Latin-speaking German missionaries in
the Danube region, preaching in the local
Slavic tongue, pioneering the Glagolitic
script (precursor of Cyrillic) and translat¬
ing bibl ical texts into Old Church
Slavonic. Their feast day is July 7.
CYRIL OF ALEXANDRIA (378-444).

Official name: The Republic of Cyprus
Capital: Nicosia
Area: 3,572sq mi
Population: 734,(XK)
Growth ra te ; 1 .0%
Languages: Greek, Turkish
Religions: Greek Orthodox, Turkish
M u s l i m
Mmetary uait(s): 1Cyprus pound =
1,000 mils

Land. The island consists of fertile central
lowlands with rugged mountains to the N
and S. The Nrange comprises the Kyrenia
and Karpas mountains (Akromandra,
3,357ft). In the SW, the Troodos massif
has Mt Olympus (6,403ft), the island’s
highest peak. On the Mesaoria lowland
between the mountain systems is Nicosia,
the capital. The mountains are partly
forested (pine, cypress, and jumper) and
have much poor pasture. The climate is
typically EMediterranean.
People. The population is about 80%
Greek and 20% Turkish. Both Greek and
Turkish are official languages and English
is widely spoken.
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Christian theologian and bishop, known
primarily for his campaign against Nes-
torius, the bishop of Constantinople, who
denied that the Virgin Mary was the
mother of God.
CYRUS, name of three rulers of ancient
Persia. Cyrus Iwas king of Anshan in the
late 7th century BC. Cyrus II the Great
(c590-529 BC) was the son of Cambyses
Iand founder of the empire of the
A c h a e m e n i a n s . R u l e r o f A n s h a n f r o m

c559 BC. he conquered Media, Lydia
(c547 BC) and Babylonia (539 BC), build¬
ing an empire from the Black and Caspian
seas to the Arabian Desert and Pers ian
Gulf (see also peksia, ANcnBrr). He al¬
lowed the Jews to return to Palestine from

their Babylonian captivity. Cyrus the
Younger (d.401 BC) was the second son
of Darius II. Pardoned after unsuccessfully
crying to oust his elder brother, Artaxerxes
II, he rebelled and was killed by Artaxer¬
xes at the Battle of Cunaxa, which led to
the famous retreat of lO.CXK) Greeks under
Xenophon.
CYCT,

usually due to infection. Acommon con¬
dition in women, sometimes precipitated
by intercourse. It occasionally leads to
pyelonephritis, or upper urinary tract in¬
fection. Burning pain and increased fre¬
quency of urination are usual symptoms.
Ant ib io t i cs a re o f ten needed . Recur ren t
cystitis may suggest an underlying disor¬
der of bladder or its nervous control.
CYTOLOGY, the branch of biology
dealing with the study of ceils, their struc¬
ture, function, biochemistry, etc. Techni¬
ques used include tissue culture and
electron microscopy. (See also histology.)
CZECHOSLOVAKIA, central European
republic between Poland on the Nand
Hungary and Austria on the S. The
Ukraine lies to the E, Germany to the W
a n d N W.

afluid-ftlled sac, lined by fibrous
connective tissue or surface epithelium. It
may form in an enlarged normal cavity
(e.g.. sebaceous cyst), it may arise in an
embryonic remnant (e.g.. branchial cyst),
or it may occur as part of adisease
process. They may be present as swellings
or may cause pain (e.g., some ovarian
cysts). Multiple cysts in Iddney and liver
occur in inherit^ polycystic diseases;
here kidney failure may develop. O fl l d a ) n a m e : C z e c h a n d S l o v a k
CYSTIC FIBROSIS, an inherited disease Republic
presenting in infancy or childhood causing Capital: Prague
abnormal gland secretions; chronic lung Area: 49,384sq mi
disease with thick sputum and liability to 'Population: 15,991,000
infection is typical, as is malabsorption
with pale bulky feces and malnutrition.
Sweat contains excessive salt (the basis
for adiagnostic test) and heat exhaustion
may result. Significant disease of liver,
sinuses and salivary glands occurs.

Prompt treatment of chest infection with
physiotherapy and appropriate antibiotics
is crucial to minimize lung damage: con¬
centrated pancreas extract and special
diets encourage normal digestion and
growth and extra salt should be given in
hot weather. Although long-term outlook
in this disease has recendy improved,
there is still asubstantial mortality before
adult life. Gene therapy, in which aheal¬
thy copy of the gene whose defect causes
the disease is injected into the patient's
lungs, is the most promising treatment
though not acure.
CYCTITIS, inflammation of the bladder.

Growth ra te : 0 .3%

Languages Czech. Slovak
Religions: Roman Catholic, Protestant
Monetary unit(s): 1korunas 100 haleru

Land. It comprises four distinct geo¬
graphical regions: Bohemia, Moravia, die
Carpathians and Slovakia. Bohemia is the
Wplateau tringed by mountains—the
Bohmer Wald (Bohemian Forest), Erzge¬
birge (Ore Mountains), the Sudetic Moun¬
tains (Snezka, 5,256ft) and the Bohemian-
Moravian Heights. Cutting through the
uplands in the Sis the Vltava R, which
flows through Prague, the Czech capital,
on its way to the Elbe. Moravia, Eof
Bohemia, has rolling hills and fertile soils
and is drained by the Morava Rand its tri¬
butaries and, in the N, by the Oder R. The
forested arc of the Carpathians dominates
NSlovakia, the ridges separated by the
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Vah, Nitra and Hron rivers, all flowing to
[be Danube. In the High Tatra is Ger-
lachovka (8,711 ft), the republic’s highest
peak. Slovakia’s plains in the SW and SE
are extensions of the Danube-Tisa (Pan-
nonian) plain. The climate is central
European, with hot, thundery summers
and long, cold winters.
Pei^le. More than 60% of the population

Czech and about 30% S lovak , w i th
Hungarians, Germans, Poles and Uk¬
rainians accounting for the remainder.
Prague is the only city with more than 1
million inhabitants. Other large cities are
Brno, Bratislava, Ostrava, Pilzen and
Kos ice .
Economy. Industry is the dominant sector
of the economy. Heavy industry, especial¬
ly engineering and chemicals, has been
greatly expanded since WWII. Steel, ar¬
maments, machinery, precision instru¬
ments. electrical goods, glass, textiles and
footwear are among Czechoslovakia’s
many products. Limited mineral resources
(coal, oil, natural gas. iron ore. copper and
lead-zinc ores) are supplemented by im¬
ports of bimminous coal, iron ore, oil and
natural gas, mainly from the Common¬
wealth of Independent States. There are
valuable forests (mainly spruce and
beech). Agriculture has b^n collectivized
and provides cereals, sugar beets, pota¬
toes, hops, grapes, fruit and beef and dairy
cattle.

History. With the disintegration of
Austria-Hungary at the end of WWI, the
Czechs and Slovaks proclaimed the inde¬
pendent republic of Czechoslovakia
(1918), which developed as aWestern-
style democracy. Seiẑ  by Nazi Germany
(1938 639), Czechoslovakia came under
R u s s i a n d o m i n a t i o n a f t e r W W I I . a n d a
communist regime took power.

In June 1990, 96% of eligible voters
participated in the first free national elec¬
tion in more chan 40 years. The Civic
Forum won 170 seats in the 300-seat
Federal Assembly, which elected havel
president. The f̂ eration of Czechs and
Slovaks soon proved untenable. Slovak
nationalists demanded greater autonomy,
and in July 1992 declared Slovak sover¬
eignty, beginning aprocess that was ex¬
pected to lead to the dissolution of the
country by the end of the year. On July
19,1992, Havel resigned as president.

In Jan. 1993 the Czechs and Slovaks
decided to establ ish two separate
republics. Havel was elected president of
the Czech Republic.

Da r e

4th letter of the English alphabet, original¬
ly derived from the triangular Semitic
symbol daleth (meaning door). The
present form comes from the Latin al¬
phabet. In chemistry Dstands for
deuterium; it is the second note of the
musical scale of C, and the Roman
numeral for 500.
DACHAU, town in Bavaria, WGermany
lOmi NW of Munich. Many thousands
were murdered at the Nazi concentration

camp set up nearby in 1933, some in bru¬
tal medical experiments. Pop 34,500.
DACIA, ancient region corresponding to
modem Romania and Transylvania. The
emperor Trajan made it aRoman province
and sett led Roman colonists there whose
Lat in influenced modem Romanian.
DADA, artistic movement which arose in
Ziirich and New York in 1915-16, spread¬
ing to Berlin and Paris. The name was first
used in Ziirich by the poet Tristan tzara,
the artists Jean Aip and Marcel Janco and
the writers Hugo Ball and Richard Huel-
senbeck. Dada was deliberately provoca¬
tive, aiming at the destruction of aesthetic
preconceptions. The IDadaists experi¬
mented with "ready-mades," phonetic or
nonsense poetry, collage, anarchic typo¬
graphy and outrageous theater events.
Dada was aprelude to surreausm and.
though it effectively ended in 1923, it in¬
fluenced many later artistic developments.
DAFFODIL, bulbous, perennial plants of
the genus Narcissus, family Araary!-
iidaceae, producing yellow trumpet-
shaped flowers. They are native to Europe
and North Africa, but are now an impor¬
tant ornamental crop grown throughout
the world.
DADDY LONGLEGS, arelative of the
spiders widi asmall rounded body slung
between eight extremely long and delicate
legs. They live near the ground, among
the undergrowth. They are nocturnal and
prey on insects and other small inver¬
tebrates and also suck plant juices.
DAEDALUS, mythical Greek architect
and sculptor, who is supposed to have in-
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vented anumber of usefiil objects. He
built the labyrinth for King Minos on
Crete.
DA GAMA, Vasco (1469-1524), sea cap¬
tain from Portugal, the first to open sea
routes for trade between Europe and Asia.
DAGHASTAN, an autonomous republic
of the Commonweath of Independent
States (formerly USSR) in the western
region of the CaucaSia, inhabited by many
small Caucasian tribes.

DAGUERREOTYPE, the first practical
photographic process, invented (1837) by
Louis Daguerre (1789-1851) and widely
used in portraiture until the mid-1850s. A
brass plate coated with silver was sen¬
sitized by exposure to iodine vapor and
exposed to light in acamera for several
minutes. Aweak positive image produced
by mercury vapor was fixed with asolu¬
tion of salt. Hyposulfiie soon replaced salt
as the fixing agent, and alter 1840 gold
(III) chloride was used to intensify the
image. (See also photography.)
DAHL, Roald (1916-1991), EngUsh
w r i t e r f a m o u s f o r h i s m a c a b r e s h o r t
s t o r i e s . H e a l s o w r w e n o v e l s a n d

children’s books, including Charlie and
the Chocolate Faaory (1964).
DAHLIA, avery popular garden flower
named for aSwiss botanist. Dr. Andress
Dah l ia . Over 7 ,000 var ie t ies have been

develop^ from the original Mexican
stock with its plain daisylike flowers. The
largest variety has blooms Ifc across. Dah¬
lias are usually grown from tubers.
D A H O M E Y. S e e b e m n .
DAIMLER, Gott l ieb Wilhelm (1834-
1900), German engineer who devised an
interoaJ-combuslion engine (1883) and
used it in building one of the first
automobiles about 1886.
DAIRY FARMING, the business of
producing whole milk and milk products.
Dairy fanning is concerned chiefly with
animal husbandry, including breeding,
selection, and management of dairy cattle,
their handling and feeding, as well as
milking procedures on farms which ensure
aregular output of good clean milk.
DAISY, common name given to several
plants of the family Compositae. The
common daisy (Beilis perennis) is native
to Europ^ and ornamental varieties are
popular in North America and Europe.
Similarly, the ox-eye daisy [Chrysan-
themum leucanthemum) is native to
Europe and naturalized in North America.
Many varieties are in cultivation.
DALADIER, Edouard (1884-1970).
French premia who, with Neville otAM-

BERLAiN, signed the Munich agreement
abandoning Czechoslovakia to Hitler.
Premier in 1933. 1934 and 1938-40, he
resigned in 1940 after failing to aid Fin¬
land against Russia. He was imprisoned
by the Gennans 1943-45, and later be¬
came leader of the Radical Party.
DALAI LAMA, title of the head of the
dominant order of Tibetan Buddhists and,
until 1959, Tibet's spirinial and temporal
ruler. When aDalai Lama dies, the next
one is chosen from among young boys
bom within two years of his death. The
13th Dalai Lama (1875-1933) expelled
occupying Chinese troops and declared
Tibet independent in 1913. Independence
w a s l o s t u n d e r t h e 1 4 t h D a l a i L a m a
(1935- )when the Chinese communists
invaded Tibet. The Dalai Lama went into
exile in India in 1959.
DALE, Henry Ha l le t (1875-1968) ,
British biologist who discovered and
described the properties of acetylcholine,
an agent in chemical transmission of nerve
impulses. In 1936 he shared the Nobel
Prize for Medicine and Physiology with
Ot to Loewi .

DALEY, Richard Joseph (1902-1976),
US Democratic politician, mayor of
Chicago from 1955 until his death. Bom
in Chicago, he was astate senator 1939-
43 , d i rec to r o f revenue 194819650 and
clerk of Cook Co. 1950-55. As mayor he
improved Chicago in many ways but was
c r i t i c i z e d f o r h i s f a i l u r e t o c u r b r a c i a l
segregation and for his rough handling of
d e m o n s t r a t o r s a t t h e 1 9 6 8 D e m o c r a t i c

Convention. He was an adviser to presi¬
dents Kennedy and Johnson. His son.
Richard Michael Daley (1942- ). was
alsomayorofChicago(I989- ).
DALL Salvador (1904-89). Sp^ish sur¬
realist painter whose works nux images as
in dreams and hallucinations. Strongly in¬
fluenced by Sigmund freud, Dali sought
to portray the elements of the unconscious
by using unusual methods and rich fan¬
tasy, combined with arefined draftsman¬
ship.
DALLAPICCOLA, Luigi (1904-1975),
Italian composer who adapted the 12-tone
technique to his own emotionally expres¬
sive and melodic style. His works include
vocal compositions and operas.
DALLAS, A lexander James (1759-
1817), US secretary of the treasury (1814-
16) who restored the country’s finances
after the War of 1812 by levying heavy
new taxes and reestablishing (1816) the
BANK OF THE UNITED STATES. His SOn,
George Mifflin Dalbrs (1792-1864), was
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lahoma Territory. Robert and Grattan
were killed, and Emmet was wounded and
captured, in an attempted bank robbery in !
Coffeyville. Kans.
DALY, Augustin (1838-1899), US play¬
wright and theatrical producer. His many
productions in New York, London, and
Europe featured such outstanding per¬
formers as Otis Skinner, John Drew,
Maurice Barrymore, and Joseph Jefferson.
DALY, Marcus (1841-19(X)), Irish-born
US mining magnate. Prospecting for stiver
near Butte. Mont., he discovered copper
and in 1891 organized the Anaconda Min¬
ing Company, which made him amulti¬
m i l l i o n a i r e .
DAM, astructure confming and checking
the flow of ariver, stream or estuary to
divert its flow, improve navigatioii, store
water for irrigation or city supplies or
raise its level for use in power generation.
Often arecreation area is made as aby¬
product Constrtiction methods were large¬
ly empirical until 1866, when the first
sdentiflcally designed dam was built in
France.

Dams are classified by profile and build¬
ing material, these being detennined by
availability and site. Hiey must be strong
eatough to hold back water; withstand ice,
silt and uplift pressures, and stresses from
temperature changes and earthquakes. The
site must have stable earth or rock that

will not unduly compress, squeeze out or
let water seq> uitd& the dam. Masonry or
crmcrete riams arc typically used for
blocking streams in nairow gorges. The
highest are around 300m high. Agravity
dam holds back water by its own wed^c
and may be solid, sloping downstream
with athick base, or buttressed, sloping
upstream and strengthened by buttresses
which transfer the d̂ d weight sideways;
these require less ctmerete. Arch dams,
wi th one or more arches point ing
upstream, are often built across acanyon
and transfer some water pressure to its
wa l l s . Hoover Dam, bu i l t i n 1936 , i s a
combinatiem of arch and gravity types.

During construction, temporary coffer¬
dams are built to keep water away from
the sice. Automatic spillways fordî sing
of excess water f rom the dam. in takes,

gates and bypasses for fish or ships are all
important parts of adam complex.
DAMASCUS, capi ta l c i ty of Syr ia,
founded c2000 BC and reputed to be the
oldest continuously inhabited city in the
world. An oasis by the Anti-Lebanon Mts,
it has been ahalt for desert caravans since
clOOO BC; it is still amarket center, deal-

vice president (1845-49) under President
James K. Polk and US minister to Great
Britain (1856-61).
DALLAS, second-largest city in Tex.,
founded by John Neely Bryan in 1841 on
the Trinity Rand named for George Mif¬
flin Dallas (1792-1864), vice-president
under James Polk. In the 1870s the rail¬
roads brought Dallas growth and lasting
importance as acotton processing and
shipping center. When oU was discovered
in ETex. in the 1930s, Dallas became a
major oil center. The banking and in¬
surance capital for tbe Southwest, it also
has many thriving industries (textiles,
paper, machinery), and cultural and educa¬
tional institutions. Pop 2,553,500.
Dĵ LES, deep natural gorges worn into
rock by rapidly moving water. Well-
known dalles include the Wisconsin Dells
and the dalles on the Columbia R.

DALMATIA, region in Croatia consist¬
ing of amountainous strip bordering the
Adriatic, and including about 300 islands.
The area has been dominated by the
Romans (1st century BC-5th century AD),
Vaietims (1420-1797), AustriMs(1815-
1918) and many other foreign powers.
Tbe iHesent, largely Croatian population
lives on tourism, fishing and fanning.
They produce wine, olive oil, cotton,
ships, touxite and limestone.
DALTON, John (1766-1844). English
Quaker sc ient is t renowned as tbe
(rnginatiM' of the modem chemical atomic
theory. First attracted to the {wblems of
gas chemistry ihrou^ an intonst in
meteorology, Dalton discovered his Law
of Part ial Pressnres in 1801. Tins states
diat the ̂ essure exMied by amixture of
gases equals the sum of the partial pres¬
sures of die components and holds only
fca ideal gases. (The partial pressure of a
gas is the pressure it would exert if it
^ooe filled the volume.)

Dalton believed that die particles at
atoms o f d i f fe rent e lements wae d is t in¬
guished from one anodier by their
weights, and. taking his cue from the laws
of definite and multiple jaoportions he
compiled and publish^ in 1803 tbe first
table of comparative atomic weights. This
inau^orated tbe new quantitative atomic
theory. Dalton also gave the first scientific
description of color blindness. The red-
green type from which he suffered is still
known as Daltonism.
DALTON, Robert (1867-1892). US out¬
law who, with bis brothers Grattan and
Emmet and others, became notorious for
t r a i n r o b b e r i e s i n C a l i f o r n i a a n d O k -
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ing in both produce and industrial
products. The city's northern section is
modem, the sou the rn anc ien t , w i th t he
famous Great Mosque and amedieval
citadel. The city has been controlled by
Greeks, Macedonians, Romans. Arabs,
Mongols, Turks, British and French until
it became the capital of independent Syria
in 1946. Pop 1,112,500.
DAMP, in mining, name given to various
dangerous or deadly gases. Firedamp is
methane or marsh gas, acolorless com¬
pound of hydrogen and carbon that is not
easily detectable. With air, it forms ahi^-
ly explosive mixture.
DAMPIER, William (1652-1715), Eng¬
lish adventurer, explorer and author. For
11 years he sailed the Atlantic and Pacific
as abuccaneer, then was commissioned by
the British Admiralty to explore the SW
Pacific. He was the first ̂ glishman to
reach Australia. He described his voyages
in ANew Voyage Round the World (1697)
and other books.
DAMROSCH, Walter Johannes (1862-
1950), German-bom US conductor of the
New York Symphony Orchestra (founded
by his father, Leopold Damrosch, 1832-
1885) and the Metropolitan Opera, where
he introduced modem European com¬
posers to American audiences. He
pioneered music broadcasting on the
radio.
DANA, Charles Anderson (1819-1897).
American journalist who developed the
"human interest" story. From 1841-46 he
lived in the Utopian brook harm; he then
joined the New YoHc Tribune, and in 1849
became its managing editor. From 1864-
65 he was assistant to the secretary of war.
As editor of the New York Sun in 1868.
he became anational figure.
DANA, R ichard Henry, J r. (1815-
1882), American lawyer, social reformer
and author of Two Years Before the Mast
(1840). Written after he had sailed to Cal.
round Cape Horn, it exposed in realistic
and readable detail tbe harsh treatment of
sailors and started areform campaign. He
was afounder of the free soil party.
DANBURY HATTERS’ CASE, aSu¬
preme Court decision of 1908, that dealt
labor unions asevere blow by upholding a
suit by anon-union Danbury, Conn., hat
manufacturer against the hatters' union
for boycotting his product. The court
held that the boyeem was in violation
of the Sherman Anti-Trust Act (1890) out¬
lawing "every combination in restraint of
t rade. "

DANCE, the an of moving the body

rhythmically, usually to music. The move¬
ments may be enjoyed for their own sake,
they may express an idea or emotion or
tel! astory, or they may be employed to
induce afrenzied or trancelike state in the

dancer. These possibilities of dance have
made it acent̂  feature of the religious,
socia l and ar t is t ic l i fe of most cul tures.
From earliest times dance has played an
important pan in courtship rituals—the
root of most popular dances in the West
today—and in the celebration of notable
public and private occasions.

Among primitive peoples abelief in the
magical potency of dance found expres¬
sion in fertility and rain dances, in dances
of exorcism and resurrection, and in dan¬
ces preparatory to hunting or fighting.
Religious dance associated with paganism
has been played down by the Christian
Church since the 12th century. In contrast,
in the East traditional dancing is wholly
religious in origin and there is little tradi¬
tion of social dancing. Communal dance
as apowerful symbol of group coopera¬
tion and mutual regard underlies enduring
traditions in folk dancing. Classical ballet
had its origins in the court dances in IStb-
and 16th-century Italy and France, which
were increasin^y elaborated into com¬
plete entertainments. The 19th centu^
saw the development of the waltz, in
which social dancing reached the height of
popularity.

20th-century dance styles, promoted by
the syncopated rhythm-s of popular music,
have become increasingly free and unin¬
hibited, often resembling primitive dan¬
ces. One conspicuous innovation bas been
the consc ious invent ion and conunerc ia l

promotion of dance styles.
DANDELION, Taraxacum ofpcinale and
related species of the family Composiiae
with worldwide distribution. They are
common weeds producing asessile rosette
of spreading leaves and an inflorescence
of yellow flowers and fluffy heads of
see^. Hie name is derived from the
French deni-de-lion (lion’s tooth), refer¬
ring to the points on each leaf. The roots
and leaves are sometimes eaten and wine
is made from the flowers.
DANDRUFF, scaling of the skin of the
scalp, pan of the chronic skin condition of
seborrheic dennatitis; scalp involvement
is usually diffuse and itching may occur.
The condition is lifelong but usurdly little
more than an inconven ience. Numerous
remedies are advertised but few are effec¬
tive.
DANIEL, Book of. Old Testament book
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placed among the Prophets in the Chris¬
tian Bible; in the Hebrew Bible it is placed
in the Writings. Parts of it are in Ar̂ aic.
It is the story of Daniel, thcmght to have
been aJudaean noble brought to Nebu¬
chadnezzar's court during the sabylonian
CAFnvTTY and of his exploits and his
apocalyptic visions.
DANIELS, Josephus <1862-1948), US
public officiai and newspaperman ;̂ tor
of the Raleigh, N.C., News and Observer.
he was active in the campaigns of William
Jennings Bryan and Woodrow Wilson,
who made him secretary of the navy,
1913-21. He was ambassador to Mexico,
1933-42 .
DANISR See Scand inav ian l angoao ts .
DANTE (Dante Alighieri, 1265-1321),
Italy’s greatest poet, author of the Divine
Comedy. Scion of an old Florentine fami¬
ly. he mastered the art of lyric poetry at an
early age. He probably attend̂  Bolô a
University during 1287. His first major
work is The New Life (cl292) which
describes his early life and great love for
Beatrice—probably Beatrice Portinari,
whom he had known since he was nine;
she died in 1290, but remained his lifelong
inspiration. He married Gemma Donati
c l 2 8 5 .

Politically, he was active in Florentine
affairs, and was exiled from Rorence in
1302. He finally settled in Ravenna in
1318 and died there. The Divine Comedy
probably written between 1308 and 1320)
is an account of the poet's travels through
Hell and Purgatory, and his final glimpse
of Heaven. Apoetic masterpiece in itself,
it is also adiatribe against the corruption
Dante saw in the world around him.
DANUBE RIVER, major Eurt^>ean river,
1.776ini long, second only to the Volga in
length- From its officiai source near
Donaueschingen in Germany, it flows
through Austria, Czechoslovakia, Hun¬
gary, Serbia, Romania, Bulgaria and along
parts of the border of the Commonwealth
of Independent States before emptying
i n t o t h e B l a c k S e a . W i t h o v e r 3 0 0
tributaries, it drains almost one-tenth of
Europe and provides amajor transport
system. It served as amajor natural
boundary for the Roman Empire and a
useful highway for invaders from the east.

The river becomes navigable at Ulm in
Bavaria and flows through three capi¬
tals—Vienna, Budapest and Belgrade.
Since 1856, international agreements have
regulated its use, but seasonal obstructions
have bmited its traffic. In Germany, flie
Main-Danube Canal l inks the Danube at

Regensburg with the Maln-Rhine river
system at Bamberg.
DANZIG. See Gdansk.
DARDANELLES, nanow suait 44mi in
length in NW Turkey, separating Asia
Minor from Europe, tormerly called the
Hellespont; it is bordered on die Wby the
Gallipoli I^ninsula. It links the Sea of
Marmora with the Aegean and is part of
the waterway from the Black Sea to the
Mediterranean. Together with the Bospo¬
rus, the Dardanelles are of great strategic
importance for their control of access by
Russian vessels to the Mediterranean and
the Suez Canal sea lanes.

DAR^ Virg^ (b. 1587), first child
bom in America of English parents. Her
mother was among agroup of settlers of
Roanoke Island, Virginia. The colonists
vanished without trace, for reasons un¬
k n o w n .

DARIO, Rub^n, pen name of Felix
Ruben Garcia Sarmiento (1867-1916),
Nicaraguan poet. He introduced the move¬
ment which revolutionized Spanish and
Spanish-American literature, modemismo.
ffis best-known works are Profane Hymns
(1896) and Songs of Life and Hope
(1905).
DARIUS, three Persian kings of the
Achaemenid dynasty. Darius Ithe Great,
reigned from 522-486 BC. An able ruler,
he reorganized his empire into 20
satrapies under officials responsible to
him who were supervised by ministers and
secret police; he introduced efficient
transport, apostal system, taxation, coin¬
age and legal systems. He attacked the
Scythians, overran Thrace and Macedonia,
then attempted to subdue Greece but was
finally defeated at Marathon in 490.
Darius II reigrred from 423 BC until his
death in 404 BC; his reign was corrupt,
but be achieved much influence in Greece
in an alliance with Sparta against Athens.
Darius HI (reigned 336-330 BC) was the
last ruler of an independent Persia.
Defeated by Alexander The Great, he was
murdered by one of his own satraps.
DARK AGES, general term for the cen¬
turies of decline in Europe, AD c500-
KXX), after the fall of the Roman Empire.
Documentation for the period is sparse be¬
cause. in the general instability, classical
culture was stifled, though remnants of
G r e e k a n d R o m a n t r a d i t i o n w e r e
preserved by Christian monks in Ireland,
Italy, France and Britain. Charlemagne's
rule (800-814) briefly reunited Europe but
the true flowering of the middle aces
came after 1000.
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DARK MATTER, hypothetical invisible
matter constituting 90% of the universe.
The hypothesis is based on the fact chat
the observable matter in the universe does
not have enough gravitational force to
have created galaxies and other huge
s t r u c t u r e s .

DARL ING, D ing (1867 -1963 ) , US
ed i to r ia l ca r toon is t and conserva t ion is t .
He won the Pulitzer Prize for cartooning
in 1924 and 1943.
DARROW, Clarence Seward (1857-
1938), US lawyer, arenowned defense ai-
totney. After 20 years defending die inter¬
ests of organized labor, he changed his
practice to criminal cases. None of his
clients on murder charges received the
death penalty. His eloquence saved
Leopold and Loeb in 1924 from the
electric chair; and he won acclaim in 1925
for upholding the right of academic eo-
quiiy in his defense of John scopes for
leaching OARWtN's theory of evolution.
DARTMOUTH COLLEGE CASE, US
Supreme Court decision of 1819 which
denied the N.H. legislature the right to
revise D^mouth’s charter, originally
granted during the reign of King George
111. Such action was voided as impairing
Che obligation of contracts, forbidden by
the US Cons t i t u t i on . The dec i s i on en¬
couraged the growth of corporations,
chartered by the states, since it gave them
ameasure o f f reedom f rom s ta te i n te r¬
ference.
DARTS, indoor game of skill popular in
many countries, especially in UK where it
originated. An early form of the game was
played by the Pilgrims on the Mayflower.
The boaid used is circular (diameter, ISin)
and has two small central rings marking
an inner "bull" (scoring SO) and an outer
(25), and segments radiating from the cen¬
ter and numbered 1through 20.
DARWIN, Charles Robert (1809-1882),
English naturalist, who first formulated
the theory of Evolution by Natural Selec¬
tion. Between 1831 and 1836 the young
D a r w i n s a i l e d r o u n d t h e w o r l d a s t h e
naturalist on board HMS Beagle. In the
course of this he made many geological
observat ions favorable to lyeu- ’s un i for -
miiarian geology, devised atheory to ac¬
count for the structure of coral islands and

was impressed by the facts of the
geographical distribution of plants and
a n i m a l s . H e b e c a m e c o n v i n c e d t h a t

species were not fixed categories as was
commonly supposed but were capable of
variation, though it was not until he read
Malthus’ Essay on the Principle of

Population that he discovered ame¬
chanism whereby ecologically favored
varieties might form the basis for new dis¬
tinct species.

Darwin published nothing for 20 years
until, oh learning of A. R. Wallace's inde¬
pendent discovery of the same theory, he
prepared ashort paper for the Linnean
Society to accompany Wallace’s. The next
year (1859) the theory was set before a
wider public in his Origin of Species. The
rest of his life was spent in further re¬
search in defense of his theory, though he
always avoided entering the popular
controversies surrounding his work and
left it to others to debate the supposed
consequences of "Darwinism."
DATABASE, acol lect ion of re la ted
information about asubject organized in a
useful manner that provides abase or
foundation for procedures such as retriev¬
ing information, drawing conclusions, and
making decisions. Any collection of infor¬
mation that serves these purposes qualifies
as adatabase, even if foe information is
not stored on acomputer. In fact, impor-
cam predecessors of today's sophisticated
business database systems were files kept
on index cards and stored in file cabinets.
DATA COMMUNICATION, foe trans¬
fer of information ftwm one computer to
another. The transfer can occur via direct
cable connections, as in local area net¬
works, or via lelecommuaicatioas links in¬
volving the telephone system and mo¬
dems.
DATA INTEGRITY, foe accuracy, com¬
pleteness. and internal consistency of the
information stored in adatabase. Agood
database management program ensures
data integrity by making it difficult to ac¬
cidentally erase or alter data.
D ATA P R O C E S S I N G . S e e c o m p u t e r.
D ATA R E T R I E VA L , i n d a t a b a s e
management programs, an operation chat
re t r ieves in fo rmat ion f rom the da tabase
according to the criteria specified in a
que ry.
DATELINE, InternatioDal, an imagi¬
nary tine on foe earth's surface, with local
deviations, along longitude 180 degrees
f r o m G r e e n w i c h . A s f o e e a r t h r o t a t e s ,
each day first begins and ends on the line.
Atraveler going east over the line sets his
calendar back one day, and one going
west adds one day.
DATE PALM, da te -p roduc ing t ree
(Phoenix dactylifera) of hot, dry climates.
In some areas the date palm is ̂ wn as an
ornamental tree. It plays arole in religious
ceremon ies o f Mus l ims , Chr i s t i ans , and
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blessiBg to Israel, and an ancestor of jesus
Christ He is the reputed author of many
of the psalms.
DAVm, Gerard (cl460-]S23). last great
master of the IStlh-centuiy Bruges school
of painting. He is noted for his emotional
power and depth, and accomplished tech¬
nique, as in the aitaipieces Rest on Flight
into Egypt and Madonna with Angels and
Saints.
DAVID, Jacques Louis (1748-1825),
French painter and leader of the French
neoclassical movement. His style, which
combines formal perfection wiA romantic
feelii^ and didactic purpose, is ex¬
emplified in his Oath of the Horatii and
Death of Marat. He appealed to the
French Revolutionary spirit and was ap¬
pointed painter to Napoleon. Exiled by
Louis XVin, he died in Brussels.
DAVID, Saint, patron saint of Wales who
founded many monasteries and churches
in the 7di century. Not much is known
about his life except that his monasteries
appear to have observed astrict rule. His
feast day is March 1.
DAVIDSON, Jo (1883-1952). US sculp¬
tor bom N.Y. city, but lived in Paris.
Among famous sitters for his portrait
busts were Gertrude stein. Will rocers
and Frankl in Roosevelt.
DAVIES, Arthur Bowen 0862-1928),
US painter in the romantic-idealist tradi-
cioo. Davies was aleader of the American
modem movemen t and amember o f t he
Ashcan School as well as chief organizer
of the 1913 ARMORY SHOW. Noted for the
lyrical and abstract Unicorns and Dreams
(1908).
DAVIES, Joseph Edward (1876-1938),
US diplomat. He was US ambassador to
the Soviet Union (1937-38) and Belgium
(1938-40). During WWII he chaired the
P r e s i d e n t ’ s Wa r R e l i e f C o n t r o l B o a r d
(1942-46). His Miision to Moscow
reported favorably on the USSR.
DA VINCI, Leonardo. See Leonardo da
V I N O .

DAVIS, A lexander Jackson (1803-
1892), US architect, practitioner of the
Greek revival style in the design of several
state Capitols and other public buildings.
DAVIS, Bepjamin Oliver (1877-1970).
the first black general in the US Army.
After service as alieutenant of volunteers
in the spanish-amer jcan war, Davis en¬
listed in the regular army as aprivate and
rose through the ranlcs to brigadier general
(1940). During WWII he served in the
European theater as an adviser on race
relations in the army. His son. Benjamin

Jews.
DATURA, amember of Datura (family
Solamceae), agenus of plants yielding
strong narcotics, atropine and hyos-
cyamine.
DAUGHERTY, Harry NDcajah (1860-
1941), US lawyer a^ politician who
managed the career of Warren G. Harding
from lieutenant governor of Ohio to US
senator and finally president. Harding ap¬
pointed him attorney general. Lax in his
administration of the Justice Department
and suspected of comiption, Daugherp'
was dismissed by President Calvin
CooUdge.
D A U G H T E R S O F T H E A M E R I C A N
REVOLUTION, apatriotic, conservative
women's organization made up of direct
descendants of persons who "rendered
aid" to American independence in the
Revolutionary period. Founded in 1890, it
was chartered by Congress in 1895.
D'AULAIRE, husband and wife team
w h o w r o t e a n d i l l u s t r a t e d c h i l d r e n ’ s
books. Edgar Parin d’Aulaire (1898- )
and Ingri Morteoson d’Aiilaire (1904-
80) were awarded the Caldecott M âl for
their 1940 biography Abraham Lincoln. In
1970 they won the Regina Medal. Their
books include Ola. Children of the North
Lights, and George WashingtaiL
DAUMIER Honor< (1808-1879),
French caricaturist, painter and sculptor.
Id some 4,000 technically masterftil
lithographs, he satirized the bourgeoisie
and contemporary politicians. In 1832, his
cartoon of King Louis-Philippe earned
him six months in jail. He was one of the
first to paint scenes from modem life, and
his acidly ironic vision has rarely been ap¬
proached by others.
DAUPHIN, title given to the heir to the
French throne after Philip VI purchased
Dauphine from the Count of Viennois in
1349. The title was renounced in 1830 fol¬
lowing the abdication of Charles X.
DAVID (d. c961 BC), king of Israel. A
Judaean from Bethlehem, he became arms
bearer to King Saul of Israel, and an in¬
t i m a t e f r i e n d t o S a u l ’ s s o n J o n a t h a n .
David killed the Philistine giant Goliath
and his subsequent popularity aroused
Saul’s envy and wrath. After years as an
outlaw, he was chosen king of Judah on
Saul’s death, soon extending his authcuity
over the northern tribes. David then seized
Jerusalem, making it the religious and
political capital of Israel and of alarge
empire. His highly prosperous reign lasted
40 years. David was the prototype of the
Messiah through whom God m îated his
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Oliver Davis, Jr. (1912- ). became the
first black general in the US Air Force.
DAVIS, Bette (1908-89), US movie
actress. She won Academy Awards for
Dangerous (1935) and ^ezeAef (1938), and
in the 1960s won new fame in psychologi¬
cal thr i l lers. Her other films include Dark
Viaory (1939), The Uttle Foxes (1941)
andAf/Afw«rEve(1950).
DAVIS. David (1815-1886). US po¬
litician and Supreme Court justice 1862-
77. Bom in C«:il Co., Md., he was acir¬
cuit court Judge in Olinois 1848-62 and
managed Lincoln's campaign for the
presidential nomination at the 1860
Republican convention.
DAVIS, Elmer (1890-1958). US writ»
and broadcaster. Apolitical commentator
for the New York Times (1914-24), he
a c h i e v e d f a m e a s a C B S r a d i o n e w s
analyst (1939-42) during the early years
o f W W n . H e h e « i e d t h e O f fi c e o f Wa r
Infomiation (1942-45) before resuming
his radio career with ABC. His bestselling
Bui We Were Bom Free (1954) was an at¬
tack on political witch-hunters.
DAVIS, Henry Cassaway (1823-1916),
US Senator from West Virginia 1871-83.
In 1904 he was the Democratic candidate
for vice-president on the Alton B. Parker
ticket which lost to theodcae ROOSEva,x
and Charles W, Fairbanks.
DAVIS, Henry Winter (1817-1865), US
Congressman and leader of the pre-Civil
War Know Nothing parly. Astaunch
Unionist who served in the House of Rep¬
resentatives from 1855-61 and 1863-65,
he crit icized Lincoln’s lenient Reconstruc¬
tion program for the South. With Ben¬
jamin Wade, he succeeded in getting his
own Reconstruction bill through Con¬
gress. but Lincoln refused to sign it.
DAVIS, J^erson (1808-1889), presi¬
dent of the Confederate States of America
during the Civil War. bom in Fairview,
Ky. He represented Miss, in the US Senate
0847-51 and 18579661) and was alead¬
ing defender of slavery and states’ rights.
He was anationalist secretary of war,
1853-57 , bu t when the Southern s ta tes
began their secession Davis resigned from
the Senate in Jan. 1861, when Miss,
withdrew from the Union. His peace
delegation to Lincoln was rebuffed and he
ordered the attack on Fort Sumter. S.C..
which opened the war.

On Feb. 18. 1861, he became pro¬
visional president of the Confedoacy and
was elected for asix-year term. Although
his leadership was criticized, he made the
best of inferior numbers and poor in¬

dustrial resources. In 1865 Davis was cap¬
tured, and after two years in prison was
released on bail.

DAVIS, John (d.l605). &iglish navigator
and one of the greatest early Arctic ex¬
plorers. He discovered the Davis Strait be¬
tween Greenland and Baffin Island as well
as the Falkland Islands. He was also the
author of valuable aids to navigation.
DAVIS, John William (1873-1955), US
lawyer and diplomat AWest Virginia
Democrat he served (1911-13) in the US
House of Representatives and (1913-18)
as US solicitor general. In 1918 he was
appointed ambassador to Great Britain,
and he advised President Woodrow Wil¬
son a t t he Par i s Peace Con fe rence . In

1924, after receiving the Democratic
party’s presidential nomination on the
103rd b^ot. he was defeated by Calvin
Cooiidge. As alawyer, he argued many
important cases before the US Supreme
Cour t .

DAVIS, Miles (1926-91), US trumpeter,
apioneer of cool jazz in the 1940s. He led
many small groups, blending contem-

Biraiy musical trends with jazz.AVIS, Richard Harding (1864-1916),
US journalist, famous as atraveler and
war correspondent. He also wrote novels
and plays.
DAVIS, Stuart (1894-1964), US abstract
painter, illustrator and lithogra{^er,
studied in New York. Aforerunner of the
pop an movement, his style is charac¬
terized by brilliant colors, the use of
printed words and interiocking shapes.
DAVIS CUP, international men’s cetinis
trophy. In 1900 Dwight F. Davis, aUS
s t a t e s m a n , d o n a t e d a s i l v e r b o w l t o
promote international termis competition
between the United States and Europe.
Since 1902 all countries in the world,
divided into zones, have been allowed to
compete for the annual award, but the
major contenders have been the US,
Australia. England. Sweden. Germany and
France. After eliminating rounds between
the countries from the losing zone of the
previous year’s tournament, the chal¬
lenging country’s teams play against the
cup’s defenders in ameet of four singles
and one doubles match.

DAVY. Sir Humphry (1778-1829), Eng¬
lish chemist who pioneered the study of
electrochemistry. Electrolytic methods
yielded him the elements sodium, potas¬
sium, magnesium, calcium, strontium and
barium (1807-08). He also recognized the
elementa l nature of and named ch lor ine
(1810). His early work on nitrous oxide
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neutrality of France and Germany. As
chairman of the US peace comimssion, he
insisted that the US purchase the Philip¬
pines rather than claim them by right of
conquest. He wa.s (1903-22) an associate
justice of the US Supreme Court.
DAY, term referring either to afull period
of 24 hours (die civil day) or to the (usual¬
ly shorter and varying) period between
sunrise and sunset when agiven point on
the earth’s surface is bathed in light rather
than darkness (the natural day).

Astronomers distinguish the sidereal
day from the solar day and the lunar day
depending on whether the reference loca¬
t ion on the ea r th ’s su r face i s taken to
return to the same position relative to the
stars, to the sun or CO the moon respective¬
ly, The civil day is the mean solar day,
some 168 seconds longer than the sidereal
day. in most modern states the day is
deemed to run from midnight to midnight,
though in Jewish tradition the day is taken
to begin at sunset.
DAYAN, Moshe (1915-1981), Israeli
military and political leader. Active in
Israel’s War of Independence (1948), he
commanded the Israeli army in the 1956
Sinai Campaign. He was minister of
defense during the Six-Day War of 1967
and from 1969 to 1974, when he resigned
over the Yom Kippur War. He was
foreign minister 1977-79.
DAY LEWIS, C. See inwis. cece- day.
DAYLIGHT SAVING TIME,
that adjusts the clock to make maximum
use of seasonal daylight; it was first
adopted as aWWI fuel conservation
m e a s u r e .

DAYTON, Jonathan (1760-1824), sol¬
dier and politician, youngest signer of the
Constitution (1787). He was acongres¬
sional representative (1791-99) and US
senator from New Jersey (1799-1805).
D-DAY, in WWn. June 6, 1944, the day
fixed for the Allied landing in Normandy
beginning the invasion of Europe, under
t h e c o m m a n d o f G e n e r a l h s e n h o w e r .
Over 5,000 ships were used, from which
90 ,000 B r i t i sh , Amer i can and Canad ian
troops landed, around 20,000 more were
delivered by parachute and glider. After
some i n i t i a l d i f fi cu l t i e s , t he f o r ces had
linked up in asolid front by June 11.
The invasion, code-named Over lcrd, was
one of the most complex feats of organiza¬
tion and supply in history
DEACON, lowest rank in the threefold
ministry in episcopally organized Chris¬
tian churches, an elected lay official in
some Protestant churches. Traditionally

was done at Bristol under T. Beddoes, but
most of the rest of his career centered on
the Royal Institution where he was as¬
sisted by his prot6g6, M. faraday, from
1813. Amajev practical achievement was
the invention of aminer’s safety lamp,
known as the Davy Lamp, in 1815-16.
From his Bristol days, Davy was afriend
of S.T. COLERIDGE.
DAWES, Charles Gates (1865-1951),
US statesman who shared the 1925 Nobel
Peace Pr i ze fo r h i s Dawes P lan . Vice -
president under Calvin Coolidge 1925-29,
he was ambassador to Great Britain 1929-
1932, when he became chairman of the
Reconstruction Finance Corporation. He
resigned the same year and returned to
banking.
DAWES ACT (1887), or General Allot¬
ment Act. law sponsored by US senator
Henry Laurens Dawes (1816-1903) in¬
tended to end the status of Indian tribes as
"domestic nations" and to absorb the In¬
dians into American life by allotting tribal
lands as individual holdings. Disastrous
for the Indians, the policy was reversed by
the Indian Reorganization Act (1934), in¬
itiated by Indian affairs commissioner
John COLLIER.
DAWES PLAN, plan developed by Char¬
les Gates Dawes in 1924, to enable Ger¬
many to pay off WWI reparations by
means of an international loan and
mortgages on German industiy and rail¬
w a y s .
DAWN RATE, in business, sudden and
unexpected buying of asignificant propor¬
tion of acompany’s shares, usually as a
prelude to at̂ eover bid. The aim is to
prevent the target company having time to
organize opposition to the takeover.
DAY, Dorothy (1897-1980), US social
activist. Areporter for left-wing papers,
s h e w a s a c t i v e i n t h e S o c i a l i s t a n d
Communist parties before joining the
Roman Catholic Church (1927). Dorothy
Day publicized the Catholic Church’s so¬
cial programs in the Catholic Worker,
opened ahouse in New York for the
hungry and homeless, and supported
numerous liberal causes.
DAY or DAYE, Stephen (cl594-1668)
A m e r i c a n p r i n t e r w h o s e t u p i n
Cambridge. Mass., the first printing press
in the Amer ican co lon ies. Forerunner o f
Harvard University Press, it printed the
Freeman's Oath (1639) and the Bay
Psalm Book (imy
DAY. William Rufus (1849-1923), US
statesman. Secretary of slate (1898) during
the SPANiSH-AMERiCAN WAR. he ensuTcd the

sys tem
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deacons have administered alms. Since the

Second Vatican Council, apermanent of¬
fi c e o f d e a c o n i n t h e R o m a n C a t h o l i c

Church has become open boi to celibate
and married men, where foimeily it was a
transitional rank as astep towa^ priest¬
hood. In some Lutheran churches an assis¬
tant minister is called adeacon aithou^
fully ordained.
DEAD SEA, salt lake on the Israei-Jordan
border. It extends around SOmi Sfrom the
mouth of the Jordan R(its main affluent)
and is up to 1Imi wide. Much of it is more
than 1000ft deep, and with asurface
l ,3021f below sea level i t is the lowest
point on earth. Its biblical name of Salt
Sea derives from its extremely high salt
content (over 20%), resulting from the
rapid evaporation in the area’s hot climate.
S o m e m i n e r a l s a r e e x t r a c t e d f r o m i t
commercially.
DEAD SEA SCROLLS, manuscripts on
papyrus and leather (and even one on cop¬
per) discovered in five sites in what is
now Israel and Israeli-occupied territory.

The first discovery was made by shep¬
herds at Khirirat Qumran on the NW shore
of the Dead Sea. These scrolls were pos¬
sibly part of the libra^ of aJewish sect,
the Essenes, that flourished from c200 BC
to AD 68. The area’s 11 caves contained
hundreds of manuscripts, including large
portions of the Het»ew Old Testament.
This has proved that the modem Hebrew
Bible has hardly changed in 2,000 years.

Another site at Wadi al-Murabba’ah, a
few miles away, contained both religious
and secular documents dating from the
anti-Roman rebellion led by Bar Cochba
in AD 132-135. They were probably left
by fugitives from his army, as were those
at athird site near Ein Gedi, Acave near
J e r i c h o a n d a n e x c a v a t i o n a t M a s a d a
produced further documents that, together
with the other finds, clarify much of the
complex history of the area and throw new
light on the beginnings of Christianity.

The manuscripts are not well preserved,
and their transcription and interpreta¬
tion is made more difficult by the neces¬
sity of carefully unrolling the ancient
scrolls, and of salvaging and putting
together pieces often smaUer than ̂stage
stamps.
DEADWOOD, city in the Black Hills of
South Dakota, the seat of Lawrence Coun¬
ty. Agold rush in 1876 brought ahuge in¬
flux of prospectors to the area, many of
whom settled in Deadwood Gulch, the site
of present-day Deadwood. Colorfr i l
figures from the town’s early days include

WILD BILL HICKOK, CALAMITY JANE and
Deadwood Dick. Deadwood has aflour is¬
hing tourist industry.
DEAF MUTE. See dumbness.
DEAFNESS, or failure of hearing, may
have many causes. Conductive deafriess is
due to disease of outer or middle ear,
while perceptive deafness is due to disease
of inner ear or nerves of hearing. Common
physical causes of conductive deafness are
obstruction with wax or foreign bodies
and injury to the tympwic membrane.
Middle ear disease is an important caase:
in acuie oriris. common in children, the
ears are painful, with deafness, fever and
discharge; in secretory otitis or glue ear.
also in children, deafness and discomfort
result from pOOT Eustachian tube drainage;
chronic otitis, in any age group, leads to a
deaf discharging ear. with drum perfora¬
t ion .

Antibiotics in adequate courses are cru¬
cial in acute otitis, while glue ear is
relieved by tubes or "grommets’' passed
through the drum to drain Che middle ear.
In both, the adenoids may need removal to
relieve Eustachian obstruction. In chronic
otitis, keeping the ears clean and dry is
important, and antibiotics are used for
secondary infection, while surgery, in¬
cluding reconstitution of the drum, may be
needed to restore hearing.

Otosc leros is is acommon fami l ia l d is¬
ease of middle age in which fusion or
ankylosis of the small bones of the ear
causes deafness. Early operation can
prevent irreversible changes and improve
bearing.
Perceptive deafriess may follow mo¬
tions in pregnancy or be hereditary. Acute
virus infection and trauma to the inner ear
(e.g.. blast injuries or chronic occupational
noise exposure) are important causes.

Deafness of old age. or presbycusis, is
of gradual onset, mainly due to die loss of
nerve cells. Early recognition of deafness
in children is particularly important as it
may otherwise impair learning and speech
development.

Hearing aids are valuable in most cases
of conductive and some of perceptive
deafries.s. Lip reading, in which the deaf
person understands speech by the inter¬
pretation of lip movements, and sign lan¬
guage are useftil in severe cases.
DEAN, Dizzy (Jay Hanna-erroneously
Jerome Herman Dean, 1911-1974),
American baseball pitcher who played for
the St. Louis Cardinals and Chicago Cubs
1932-41, winning 30 games in 1934,
when the Cardinals won the Worid Series.
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CT-scan has been used to diagnose brain
death.

After death, enzymes are released which
begin the process of autolysis or decom-
posirion, which later involves bacteria. In
the hours following death, changes occur
in muscle which cause rigidity or rigor
mortis. Following death, anatomical ex¬
amination of the body (autopsy) may be
performed. Burial, embalming or crema¬
tion are usual jxactices for disposal of the
body in Western society.
D E AT H P E N A LT Y. S e c c a k t a l p u n i s h -
M E N T .

DEATH VALLEY, arid valley in Inyo
Co., Cal. The highest recorded US
temperature—I34°F—was recorded here
in 1913. Located near the Nevada border,
it is 140rai long, and up to 15mi wide. The
lowest point in die WHemisphere, Bad-
water (282ft below sea level) is at the
heart of the valley. Since rainfall is only
2in per year, it supports little vegetmion.
Large deposits of borax were discovered
there in the late 19th century. In 1933 it
was made part of the Death Valley Na¬
t i o n a l M o n u m e n t
DEBAKEY, Michael EUis (1908- ), US
heart surgeon. He developed the pump for
the heart-lung machine (1932), devised
new surgical procedures and successfully
implanted amechanical device to help re¬
store adiseased heart (1967).
DEBATE, aformal a^ regulated discus¬
sion of agiven proposition. Platform
debates, popular at many high schools and
colleges, have precise rules and proce¬
dures. Legislative debates have more
flexiblt^rocedures.DEBOIU^H, prophetess and judge in the
Old Testament . Amember of the t r ibe of
Ephraim, she summoned Barak to fi^t
against the Canaanites, led by Sisera.
After the battle at Mt. Tabor, in which the
Canaanites were routed, she sang asong
of victory (Judges 5).
DEB^ Ei^ene Victor (1855-1926),
American labor organizer and socialist
political leader. He was anational leader
of the Brotherhood of Locomot ive F i re¬
men and in 1893 founded the Amer ican
Railway Union. Debs was jailed in 1895
for defying afederal court injunction
against strike action which interfered with
the mails. Five t imes asocialist candidate
for the presidency, he fought his last and
most successful campaign in 1920 while
still imprisoned under the WWI
Espionage Act (1917) for his opposition to
the war. He was released in 1921.
DEBUSSY, Claude (1862-1918), bom

He retired in 1941, and became apopular
sports commentator.
DEAN, James (1931-1955), US actor
who b«ame the symbol of rebellious
youth in the !950s. His first important part
was in the New Yoric stage play The Im-
moralist in 1954. His promising career
ended tragically when he was killed in an
automobi le accident.
DEANE, Silas (1737-1789). American
diplomat, first envoy to Europe. Sent to
France in 1776, he was successftil in
recruiting officers and obtaining arms. He
was recalled on profiteering charges; these
were never proved. Unpopular in America
for urging reconciliation with England
(1781), he went into exile in England.
DEANGELL Marguerite Loffl (1889-
1991), US author and illustrator of
children’s books. Many of her stories fea¬
ture children of minority groups. She is
best known for the following works: Thee
Hannah (1940), Yonie Wondemose
(1944), Bright April (1946), and The Door
in the Wall (1949). She won the Newbery
Award in 1950.

DEARBORN, Henry, Hei^ (1751-
1829), US soldier and politician. Acap¬
tain of militia during the Revolution, he
was secretary of war under President
Thomas Jefferson (1801-09). During the
WAR OF 1812, as ageneral, he commanded
the northern frontier, but incurred such
heavy losses that he was relieved of his
command in 1813. He also serv^ as US
representative (1793-97) and minister to
Portugal (1822-24). Chicago’s Fort Dear¬
born was named for him.
DEATH, the complete and irreversible
cessation of life in an organism or part of
an organism- Death is conventionally ac¬
cepted as the time when the heart ceases
to beat, there is no breathing and when the
brain shows no evidence of function.
Ophthalmoscopic examination of the eye
shows that columns of blood in small ves¬
sels are interrupted and static. Since it is
now possible to resuscitate and maintain
heart toction and to take over breathing
mechanically, it is not uncommon for the
brain to have suffered irreversible death
but for "life" to be maintained artificially.

The concept of "brain death" has b^n
i n t r o d u c e d i n w h i c h r e v e r s i b l e c a u s e s
have been eliminated, when no spontan¬
eous breathing, no movement and no
specific reflexes are seen on these oc¬
casions. When this state is reached, artifi¬
cial life support systems can be reasonably
discontinued as brain death has already
occurred- The electroencephalograph and
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Achille-Claude. French composer whose
impact on the history of music was revolu¬
tion^. He involved music in the Impres¬
sionist movement (see impressionism)
which was affecting painting and poetry at
this time. His ideas on harmony and his
innovations in orchestration and the use of

the piano were highly influential in the
development of 20th-century music. His
works include songs, some outstanding
piano music including Clair de lune, an
opera, Pell fas ex Milisande (1902), and
the orchestra] pieces Prilude dI'apris-
midi d'un fame (1892 694) and La Uer
(1905).
DEBYE, Peter Joseph Wilbehn (1884-
1966), Dutch-bom German-US physical
chemist chiefly remembered for the Debye
theory of ionic solution (1923). He was
a w a r d e d t h e 1 9 3 6 N o b e l P r i z e f o r
Chemistry.
DECAMERON, The, collection of 100
stories by the 14th-century Italian writer
Giovanni boccaccio, one of the outstand¬
ing works in Italian iiieratuie. Amusing
and often bawdy, the tales [m^vide a
shrewd commentary on 14th-century
Ital ian l i fe.

DECATHLON, ten-event contest in
modem Olympic games. It consists of the
100-meter dash, the 400-meter and 1.500-
meter flat races; the liO-meter hurdle
race; pole vaulting; discus throwing; shot
putting; javelin throwing; and the long and
high jumps. The decathlon has bera an
Olympic event since 1912.
DECATUR, S tephen (1779 -1820) ,
American naval hero. He was responsible
for many victories in the Barbary Wars,
and later in the war of 1812 until forced to
surrender to the British in 1815. After the
war he was sent to subdue Algiers, and
then served as aUS navy commissioner
until his death in aduel. He is famous for
his reply to atoast "Our country, right ot
wrong."
DECEMBER, I2th month of the year in
the Gregorian calendar, taking its name
from the 10th month in the Roman calen¬
dar. The winter solstice occurs about Dec.
21, and traditionally it is the month for
celebrations, including Christmas.
DECIBEL, aunit of measure used to ex¬
press the intensity of sound. Asound that
IS just perceptible to the human ear exerts
apressure of 0.0002 dynes per sq cm on
the membrane of the ear. and has an ar¬
bitrary value of 0decibels (db). The scale
increases logarithmically. Abusy street
may be rated 70 to 80 db and the sound
near ajet engine may reach 130 db. A

decibel is equal to one tenth of abel.
which was named for Alexander Graham
B F J O . .

DECIDUOUSTREES, those that shed
their leaves each year, usually in the fall.
This is an adaptation to survive bad
weather. Food material is reabsorbed from
the leaves before they fall, and their loss
greatly reduces the amount of water that
evaporates from the tree. Trees that retain
their leaves all the year round are called
evergreens.
DECIMAL SYSTEM, anumber system
using the powers of ten; our everyday sys¬
tem of numeration. The digits used are 0,

of 10, being
ltf=100.

1.2,3,4,5,6,7,8,9; the po,werswritlen 10°al, 10'=10,
10=1000, e tc .
DECLARATION OF INDEPENDENCE,
manifesto in vdiich the representatives of
the 13 American colonies asserted thei r
independence and explained the reasons
for their break with Britain. It was adopted
on July 4, 1776, in what is now known as
Independence Hall, in Philadelphia. The
date has since been celebrated annually as
Independence Day.

A m e r i c a n d i s c o n t e n t w i t h B r i t i s h a t ¬
tempts at taxation began in the 1760s, but
in these disputes coltmists demanded only
their "rights" as Englishm«i. Even after
the military confrontations at Lexington
and Concord (1775), the Second Con¬
tinental Congress convened at Philadel¬
phia in May disavowed any desire for in¬
dependence.

However, after continued British p^
vocations in 1775, opinion began to shifr.
Thomas Paine's pamphlet Common Sense
(1776), which attacked the monarchy and
called for independence, was extremely
influcDtial. During 1776 definite moves
towards independence were taken. On
June 7Rich^ Henry Lee of Virginia
resolved before the Congress that '"These
United Colonies arc. and of right ought to
be, free and independent States." Acom¬
mittee consisting of Thomas Jefferson,
Benjamin Franklin, John Adams, Robert
Livingston and Roger Sherman wasselect^ to draft afoimai declaration of
Independence.

The draft, almost wholly Jefferson's
work, passed on July 2, with 12 colonies
voting in favor and New York temporarily
abstaining. The ensuing debate made the
most significant changes in omitting the
clauses condemning the British people as
well as their government, and, in def¬
erence to the Southern delegates, an article
denouncing the slave trade.
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(China).
DECORATIVE ARTS, asubsidiary cac-
egoiy of the fine arts which was conceived
at just the moment when the industrial
revolution began to transform the "hand¬
made" crafts; the first recorded use of the
word decoranVe dates from 1791.
DEER, cloven-hoofed mammals of the
family Cervidae, found in Europe. Asia
and the Amer icas. The most remarkable
characteristic of the deer family, which
contains about 40 species, is the antlers of
Che males. Only the musk deer and the
Chinese water deer lack antlers, while
both sexes of the caribou and the reindeer
a r e a n t l e r e d . T h e s m a l l e s t d e e r i s t h e
Chilean pudu, 13in at Che shoulder, and
die largest the North American moose, up
to 7ft, and over 10001b in weight. TTioû
many species are abundant, some, such as
the axis deer of India and Ceylon, are fast
becoming rare and the Chinese Pere
David’s deer survives only in zoos.
DEERE, John (1804-1886), US inventor
who developed and marketed the first
steel plows.
DEFENSE, US Department of, execu¬
tive department responsible for national
security. Defense is the largest of the
federal departments and receives the
major part of the federal budget. It was
created by the National Security Act of
1947 as aNational Mil i tary Estab¬
lishment, bringing together the three pre¬
viously separate departments of the Army,
Navy and Air Force. It was established in
its present form in 1949 with the aim of
achieving amore unified defense struc¬
ture. It is headed by acivilian secretary of
defense, appointed by the President, who
is amember of his cabinet.
DEFENSE MECHANISM, involuntary
or unconscious measures Copied by an
individual to protect him/herself against a
painful emotion associated with some
h i g h l y d i s a g r e e a b l e p h y s i c a l o r
psychological situation of frequent occur¬
rence; may be employed to cover arange
of the phenomena emphasized by analysts,
from repressisons and forgettings to
mannerisms and the like, unconsciously
assumed to cover adefect.
DEFOE, Daniel (1660-1731), English
author, one of the founders of the English
novel. Originally amerchant, he took to
writing essays and pamphlets, including
asatire against the Andean Hi^
Church for which he was fined and pil¬
loried. He was nearly 60 when he began
writing the realistic novels for which he is
best known, including Robinson Crusoe

In Europe, including Britain, the Decla¬
ration was greeted as inaugurating anew
age of fteedom and self-government. As a
manifesto for revolution it yielded to the
F r e n c h d e c l a r a t i o n w t h e r i g h t s o f m a n
AND THE CITIZEN, although its importance
inc reased i n t he US . A f t e r t he f ede ra l
union was organized in 1789 it came to be
considered as astatement of basic political
principles, not just of independence. The
Declaration is on display for the public in
the National Archives Building in Wash¬
ington, D.C.
D E C L A R AT I O N O F T H E R I G H T S
OF MAN AND THE CITIZEN,
philosophical document of the French
Revolution, adopted by the National As¬
sembly on Aug. 26. 1789. It reflects the
French Enlightenment’s rejection of the
rule of absolute monarchy in favor of
natural rights. These included fair taxa¬
tion, self-determination in government and
personal liberty under the rule of law. It
was made the preamble to the 1791 Con¬
sti tut ion.
DECLINATION, in astronomy, one of
two coordinates used to specify the posi¬
tion of an object in the sky. Declination in
the sky is equivalent to latitude on earth.
DECODE, in information science, the
translation or determination of the mean¬
ing of acoded set of data. Adecoder is a
matrix of switching elements that selects
one or more output channels according to
the combination of input signals present.
DECOMPOSIT ION, Chem ica l , t he
reduction of acompound to simpler sub¬
stances, or to i ts elemental components.
The materials obtained after the chemical
breakdown differ in their jHoperiies from
each other and from the original substan-

key

c e s .

D E C O R A T I O N D A Y . S e e m e m o r i a l
D A Y .

D E C O R A T I O N S A N D M E D A L S ,
awards for exceptional bravery in civil or
military service. The highest US civil
deco ra t i on i s the P res iden t ia l Meda l o f
Freedom; the Medal for Merit is also for
outstanding services. "Die highest US
military award "for conspicuous gallantry
at the risk of life" is the Congressioni
Medal of Honor. Soldiers wounded in ac¬
tion receive the Purple Heart. ImjMrtanl
foreign decorations include the Victoria
Cross and the George Cros.s (Britain and
the Commonwealth), the Croix de Guerre
and Legion of Honor (France), the Order
of Merit for civilians (Germany), the
Order of the Chrysanthemum (Japan) and
the Order of the People’s Liberation Array
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(I719), Moll Flanders (1722) and AJour-
nalafihe Plague Year(\122).
DEFOREST. Lee (1873-1961). US in¬
ventor of the triode (1906), an electron
tube with three electrodes (cathode, anode
and grid) which could operate as asignal
amplifier as well as arectifier. The triode
was crucial to the development of the
radio.
DEGAS, Edgar (Hilaire-Germain Edgar
de Ga.s; 1834-1917), French painter and
sculptor associated with impressionism.
The paintings of Ingres were the source of
Degas' linear style, but his asymmetrical
compositions were iitfluenced by Japanese
prints. His favorite subjects were ballet
dancers, women dressing and horse
racing. From the 1880s, Degas worked
regularly in pastel, and produced small
bronze sculptures of dancers and horses.
Among his best-known paintings are The
Rehearsal (1872) and The Millinerv Shop
(cl885).
DE GASPERI. Alcide (1881-1954), Ital¬
ian statesman, premier 1945-53. Active in
political life from 1911, he was twice
imprisoned for his opposition to the fascist
regime. He clandestinely organized the
Christian Democratic Party during WWII
and as its leader became the first premier
of the new Italian Republic in 1945.
DE GAULLE, Charles Andre Joseph
Marie (1890-1970), French soldier and
statesman, president 1945-46 and 1958-
69, noted for his sense of personal destiny
and unswerving devotion to France. De
Gaulle was trained at Sainl-Cyr military
academy, and served under pfiTAiN as a
captain in WWI. He then taught military
history at Saint-Cyr, developing his ad¬
vanced tactical theories. When France fell
in 1940, he started the Free French move¬
ment in England. In 1944, his provisional
government look over liberated France
and did much to restore national morale.

After resigning in 1946 he returned the
following year with anew party, but met
with little success and retired in 1953. On
June 1, 1958, he was named premier at the
height of the Algerian crisis; he assumed
new and wider powers and passed many
reforms which strengthened the economy.
The Algerian crisis worsened, but De
Gaulle was largely responsible for its
resolution in 1962. He failed in his aim to

make France the leader of aEuropean
political community, and during the 1960s
pursued apol icy of nat ional inde¬
pendence. He resigned in 1969 on the
defeat of areferendum designed to give
him further powers for constitutional

re fo rms .
DEHAVILLAND, Sir Geoffrey (1882-
1965). British aircraft designer and
manufacturer. He designed filter planes
in WWI. His company built the famous
Mosquito fighter-bomber of WWn as well
as the world’s first jet airliner (1948).
DEHYDRATION, the removal of water
from substances, usually as part of an in¬
dustrial process or in the preservation of
food. Dehydration of the body occurs
when tissues lose too much water. It is a
serious condition caused by repeated
vomiting, diarrhea, bleeding or exposure
t o a h o t e n v i r o n m e n t , s u c h a s a d e s e r t ,
without an adequate water supply.
D E K L E R K ,
(1936- ), president of South Africa
(1989- ). Succeeding P. W. Botha as
leader of South Africa's ruling National
Party and then as president in 1989, de
Klerk, despite impeccable conservative
credentials, began aprocess of liberaliza¬
tion aimed at dismantling the country's
system of apartheid. He ended the stale of
emergency imposed by Botha, permitted
peaceful demonstrations, lifted the ban on
anti-apartheid parties, released political
prisonen, began negotiating with black
leaders, and repealed apartheid legislation.
In 1992, having won approval of his
policy in an unprecedented national
referendum, he began negotiations with
b i a c k l e a d e r s f o r a m u l t i r a c i a l i n t e r i m
government and anew constitution. Op¬
posed to the black demand for a
majoritarian democracy, de Klerk sought
an arrangement that would give whites a
veto in the interim government and the
new const i tut ion.
DE KOONING, Willem (1904-). Dutch-
bom US painter, afounder of abstract
expressionism. Influenced by iX)rky, mko
and PICASSO, he painted abstract and
figurative pictures with thickly applied
pigment. One famous work is Woman I
(1952).
D E L A C R O I X , F e r d i n a n d - V i c t o r - E u -
gene (1798-1863), French painter whose
literary and historical themes are typical of
ROMANTiCLSM. Such cafly woiks as 77ie
Massacre of Cftios (1824) were influenced
by oeRiCAUi.T, but his mastery of rich color
schemes and handling of paint were large¬
ly learned from rubens, as shown by
Death of Sardatwpalus (1827), The Jus¬
tice of Trajan (\i^) and the many official
d e c o r a t i v e s c h e m e s h e u n d e r t o o k . H i s

frescoes for Saint-Sulpice, Paris, in¬
fluenced tMPRESSIONISM.
OE LA MADRID HURTADO, Miguel

F r e d e r i c k W i l l e m
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(1934- ), president of Mexico (1982-88).
His administration faced grave economic
problems, including ahuge foreign debt,
despite Mexico’s oil wealth. He was a
leader in Latin American efforts to end the
strife in nei^boring Central American
count r ies .

DELAMA^ Walter John (1873-1956), English poet and novelist. His
work, much of which was intended for
children, is characterized by its power to
evoke the atmosphere of dreams and the
supernatural. His best-known works are
the novel Memoirs of aMidget (1921) and
the children’s poetry collection Peacock
Pie (1913).
DELANCEY, James (1703-1760), pol¬
itical figure in colonial America. Of an in¬
fluential New York family, he became
chief justice of the New York Supreme
Court in 1733. While ajudge he also
served as lieutenant-governor and acting
governor of New York. He is remembered
primarily as the presiding judge at the trial
of John Peter zenger, and for his part in
establishing Kings College (now Colum¬
bia U.).
DELANY, Mar t i n Rob inson (1812-
1885), US Negro leader. Anewspapw
publisher tmtil 1849, he received am -̂
cal degree from Harvard in 1852, one of
the first blacks to do so. He wrote and
worked for abolitionist causes such as the
UNDERGROUND RAILROAD and NegTO
emigration. In the Civil War he became an
army surgeon, the first Negro to reach the
rank of major. He later joined the
FREPX)MEN's BUREAU and became atrial
judge in Charleston, S.C.
D E L A U N AY, R o b e r t ( 1 8 8 5 - 1 9 4 1 ) ,
French abstract painter who with his wife
Sonia founded the Orphist movement in
1910- His piemres comprise forms of bril¬
liantly contrasting color. His Windows
(1912) developed the Cubist style.
DELAWARE the ’’First State," south At¬
lantic state of the US East, on the penin¬
sula between Chesapeake Bay and
Delaware Bay. Its eastan shore faces New
Jersey across the Delaware Rand Bay.
Part of the coastal plain, the land rises
from sand dunes in the Sto low hi l ls in
the N. The area was colonized by the
Dutch and Swedes before seized by the
English in 1664. It was part of Pennsyl¬
vania until 1704. At the Federal Constitu¬
tional Convention, tiny Delaware fought
for equal representation of the states in
Congress; it was the first state to ratify.
Long an agricultural state with adistinctly
southern flavor, Delaware is now heavily

D e l a w a r e P r o fi l e
Name of state: Delaware
Capital: Dover (Other cities; Wilmington.
N e w a r k )
Neighbors: Penn.; Md.
Statehood: Dec. 7.1787 (1st state)
F a m i l i a r n a m e : F i r s t S t a t e ; D i a m o n d
State
Area: 2,057sq mi
Population (1990): 666,000 (Rank: 46)
%metropolitan: 66.3
Electoral votes: 3

Racial comp.: White, 80.3%; black,
16.9%; Hispanic, 2.4%; Asian 1.4%.
Per capi ta money income (1987) :
$12,785 (Rank: 10)
Elevation: Highest-442f(, New Castle
County Lowest-sea level, Atlantic coast
Motto; "Liberty and Independence"
State flower: Peach blossom
State bird: Blue hen chicken

State tree: American hoUy
State song: ’’Our Delaware'
I N D U S T R Y A N D T R A D E

Gross state product (1988):
S11.9bil, (Rank: 46)
Farm products: Broilers, soybeans,
greenhouse, com
Farm marketings (1989):
$0.7 bil, (Rank: 39)
Manufactures: Chemicals, food products,
transportation equipment
Value of mfrs. dipped (1987):
$10.7 bil. (Rank; 37)

industrial. Its major firm is the Du Pont
chemical company, founded as agun
powder mill in 1802. The Du Pont and
other factories arc concentrated in the N
around Wilmington: the southern part of
the slate is devoted to agriculture and fish¬
ing.
DELAWARE INDIANS, tribe of the Al-
gonquian linguistic group who lived in the
D e l a w a r e R b a s i n a r e a u n t i l d r i v e n o u t
into Ohio in the 18th century by the incur-
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sions of colonists and the french and In¬
dian WARS. An agriculturaJ tribe, they had
asophisticated culture and were respected
by other tribes. Today their descendants
are scattered through reservations in Okla
and Ontario. Canada.
DELAWARE tUVER, amajor water¬
way, in the eastern US. Originating in the
Catskil l Mountains of New York, the river
flows southeast, forming the Pennsyl¬
vania-New York border, and then south¬
ward through the E)elaware Water Gap,
forming the boundary between New Jer¬
sey and Pennsylvania, and empties into
Delaware Bay. The river is about 4i0mi
long. Draining an area of approximately
12,000 sq mi. it is an important source of
hydroelectric power arid serves as a
navigable waterway for ships traveling as
far up river as Trenton. It is connected to
Chesapeake Bay on the west by the
Chesapeake and Delaware Canal. ITie
Delaware was first explored by Henry
HUDSON in 1609.
DELBROCK, Max (1906-1981), Ger¬
man-bom US biologist whose discovery
of amethod for detecting and measuring
the rate of mutations in bacteria opened up
the study of bacterial genetics. Along with
Alfred Hershey and Salvador Luria, he
won the 1969 Nobel Prize for Physiology
and Medicine.

DELHI, city in NIndia, its capital 1912-
31. Adjacent to New E)elhi. Delhi dates
from the 17th century and has many his¬
toric buildings, such as the Red Fort,
dating from that time. There are several
light industries, and the city's craftwork in
ivory, jewelry, and pottery is famous.
Most new building is now confined to
New Dehli, and much of the old city,
which has amuch larger population, has
become aslum. Pop 8,380,(X)0
DEL IAN LEAGUE, con fede racy o f
Greek states formed by Athens 478-477
BC to follow up the Hellenic League’s
victories against Persia. It was nominally
governed by acouncil in which each
member state had one vote, but was in fact
entirely dominated by Athens. After
considerable success against Persia,
Athens began to turn the league into an
empire, using its fleet to subjugate reluc¬
tant stales such as Naxos. The so-called
league endured until Athens was defeated
by Sparta in the Peloponnesian war. An
attempt to revive it in 377 BC was crushed
hy Philip II of Macedon in 338 BC.
DELIBES, (CHment Phi l iber t ) L€o
(1836-1891), French composer. Best
known at first for his lighter works and

operettas, some written in collaboration
with OFFENBACH, he SCI anew high stand¬
ard for ballet music with Copp4lia (1870)
and Sylvia (1876) and wrote the grand
o p e r a ( 1 8 8 3 ) .
DELILAH, Samson's Philistine mistress
in the Old Testament. She persuaded Sam¬
son to divulge the secret of his strength.
He told her that it lay in his uncut hair,
whereupon she betrayed him, shaving his
head and delivering him over to the
Biilistines who blinded him and made him
as lave .
DELINQUENCY. See juvenile delin¬
q u e n c y .

DELIRIUM, altered state of conscious¬
ness in which aperson is restless, ex¬
citable, hallucinating and is only partly
aware of his surroundings. It is seen in
high fever, poisoning, drug withdrawal,
disorders of metabolism and organ failure.
Sedatives and reassurance are basic meas¬
u r e s .

DELIRIUM TREMENS, specific deli¬
r ium due to acute a lcohol wi thdrawal in
alcoholism. It occurs within days of
abstinence and is often precipitated by in¬
jury, surgery or imprisonment. The suf¬
ferer becomes restless, disoriented, ex¬
tremely anxious and tremulous; fever and
profuse sweating are usual. Charac¬
teristically, hallucinations of insects or
animals cause abject terror. Constant reas¬
surance. sedatives, well-lit and quiet
surroundings are appropriate measures
until the episode is over. Treatment of
dehydration and reduction of high fever
may be necessary, though fatalities do
o c c u r .

D E L I U S , F r e d e r i c k ( 1 8 6 2 - 1 9 3 4 ) ,
English composer. An orange-grower in
Fla. 1884-86, he studied in Leipzig,
where he met and was influenced by Ed¬
ward GRIEG. He is best known for or¬
chestral pieces such as F/critia (1886-87)
and Brigg Fair (1907), and for tone poems
such as Summer Night on the River
(1911) and Sea Drift (1903). His best-
known opera is AVillage Romeo and
Juliet (19(X)-01). In old age he became
blind and paralyzed, but continued to
compose by dictation.
DELONG, George WashiogtoD (1844—
1881). US Arctic explorer. In 1879 he
sailed the Jeannette through the Bering
Strait, hoping to be borne by currwns to
within reach of the North Pole. Instead,
the ship was trapped in the ice for two
years and then crushed. De Long and
some of his men reached Siberia, but he
died before they could be rescued. The ex-
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(1932), Samson and Delilah (1949) and
The Greatest Show on Earth (1952).
DEMOCRACY, system of government
which recognizes the right of all members
of sodep' to influence political decisions,
either directly or indirectly. Direct demo¬
cracy, in which political decisions are
made by the whole citizen body meeting
together, is only possible where the pop¬
ulation is small. The direct democracy of
some ancient Greek city-states has had lit¬
tle influence on the development of mo¬
dem representative democracies, in which
political decisions arc made by elected re¬
presentatives responsible to their electors.

Representative dunocracy began to
evolve during the 18th and 19th centuries,
in Britain, Europe and the US. Its coitral
institution is the representative parliament,
in which decisions are effected by
majority vote. Institutions intrinsic to rep¬
resentative democracy are: regular elec¬
t i o n s w i t h a f r e e c h o i c e o f c a n d i d a t e s ,
universal adult suffrage, fteedom to or¬
ganize rival political parties and inde¬
pendence of the Judiciary. Freedom of
speech and the press, and the preservation
of civil liberties and minoii^ rights are
also implicit in the idea of liberal repre¬
sentative democracy.

The Amer ican and French revo lu t ions ,
and the growth of the classes following
the industrial revolution, were important
i n fl u e n c e s i n t h e f o r m a t i o n o f m o d e m
democracies. The concepts of natural
rights and political equality expressed by
such philosophers as John locke in the
17th century, volta»e and Jean Jacques
ROUSS&AU in the 18th century, and ben-
THAM and J. S. MILL in the 19th century,
are vital to the theory of representative
democracy. (Sec also coNsrmmoN-. par-
U A M E O T ; R E P U B U C i T O T A L i r A R I A N I S M ;
UNITED STATES CONSTmJTlON.)
D E M O C R AT I C PA R T Y, o n e o f t h e t w o
major po l i t ica l par t ies in the US.
Democrats trace their history back to the
Democratic Republican Party (1792) of
Thomas Jefferson, who favored popular
control of the government. Following the
inauguration of Andrew Jackson in 1828,
the party’s base was broadened, with re¬
presentation from the new West as well as
the East. Jackson was aman of the people,
and his administration marked the begin¬
ning of aperiod of dominance for the
Democrats that only ended with the elec¬
tion in I860 of Abraham Lincoln, the first
s u c c e s s f u l c a n d i d a t e o f t h e n e w
Republican Party.

The slavery controversy and the civil

peditioD produced important information
about Arctic geography and polar drift.
DELORIA, Vine, Jr. (1933- \Native
American leader. ASioux, he advocates
the practice of Native American religiOD
and ways of thought. Acofounder of the
Institute for the Development of Indian
Law (1971), he has chanpioned Native
American economic and legislat ive
c a u s e s .

DELPHL classical Greek site located on
the lower slc^>es of Mt Parnassus. Delphi
was consider̂  by the Greeks to be the
center of the world, and was the seat of
the most important oracle in ancient
Greece. The oracular messages oRen had a
strong influence on state policy. Excava¬
tions begun in 1892 revealed the magnifi¬
cent temple of Apollo, now partially re¬
constructed, treasuries, atheater and a
stad ium.
DELTA, flat alluvial plain at the mouth of
ariver, often projecting into asea or lake,
and dissected by many water channels. Its
name derives from its shtq>e, which rough¬
ly resembles that of the triangular Greek
l ^ e r d e l t a .
DELUGE, in biblical traditioa, great
flood sent by God to punish humanity,
described in Genesis 6-8. Noah, on divine
instruction, built the ark to save human
and animal life from the flood.
DELVAUX, Paul (1897- ) , Be lg ian
painter who often evoked asurrealistic at¬
mosphere by creating disquieting images,
such as those in which nude women and
clothed men were posed together on other¬
wise deserted city streets. His paintings
were influenced by dau and magrttie.
DE MAUPASSANT, Guy (1850-93),
French wri ter noted for his short stor ies
(mwe than 250 in all). They include "The

T h e P i e c e o fD i a m o n d N e c k l a c e .
String," and "Ball-of-Fat." He stopped
writing in 1891, when he was committed
to amenu! institution, where he died.
DEMILLE, Agnes George (1909-). US
dancer and choreographer. She pioneered
the combina t ion o f ba l le t and Amer ican
f o l k m u s i c . H e r b a l l e t s i n c l u d e R o d e o
(1942) and Fall River Legend (1948). Her
choreography for the Rodgers and
Hammerstein musical Oklahoma! (1943)
levolutionized dance in musical comedy
by using ballet as an integral part of Che
plot acting.
DE MILLE, Cedi B(lount) (1881-1959),
US motion picture producer and director,
noted for his use of spectacle. He directed
such epics as The Ten Commandments
(1923 and 1956), The Sign of the Cross



D E M U T H 3 5 5

WAR split the pany into northern and
southern sections and. apart from the suc¬
cess of Woodrow Wilson just before WWI
it was not until the election of Franklin D.

Roosevelt in 1932 that the party re-
emerged with'its old vigor. Roosevelt’s
New Deal transformed the party’s tradi¬
tional policies, introducing broad govern¬
mental intervention in the economy and
social welfare. TTiis approach was con¬
tinued on Roosevelt’s death in 1945 by
Harry STruman, whose Fair Dei
measures were, however, largely thwarted
by acoa l i t i on o f Repub l i cans and
Southern Democrats. In the 1950s, under
Eisenhower’s Republican administration,
the party was led by Adlai E. Stevenson. It
controlled both houses of Congress from
1954, but the solidity of the South’s adhe¬
rence to the party began to fracture with
the drive for black civil rights. The elec¬
tion of John F. Kennedy in I960 led to im¬
portant legislation in (his sphere, but also
contribute further to the breakup of the
tradit ional al l iance between the urbanized
North, with its many ethnic minorities,
and the rural, disadvantaged South, which
had benefited ftom New Deal policies.

On Kennedy’s assassination in 1963,
Vice-president Lyndon B. Johnson came
to power. By 19̂  the party was riven by
dissent, particularly over policy in Viet¬
nam. In 1968 Hutert H. Humphrey lost
the presidential election to Richard M.
Nixon, and in 1972 he was replaced as
leader of the party by George S. Mc¬
Govern. The Democrats reta ined contro l
of Congress. In 1976 Jimmy Carter be¬
came party leader, but he lost his bid for a
second term to Ronald Reagan in 1980.
Democratic candidates Walter Mondale in
1984 and Michael Dukakis in 1988 were
also defeated, bringing the party’s record
to five defeats in the fast six elections.

In 1992 Democratic presidential can¬
didate Bill Clinton redefined the party as
the party of the middle class rather than
t h e o l d c o a l i t i o n o f l a b o r u n i o n s ,
minorities, poor people, and other special
interests that the electorate had regularly
rejected. He became only the second
Democrat to win the presidency since
1968.
D E M O C R A T I C R E P U B L I C A N P A R T T.
one of the two political parties found
during the ftrst decades of the United
States. The party emerged in the 1790s in
opposition to the dominant federaust
PARTY. It was initially called the Re¬
publican Party, later the Democratic
Republican Party and since about 1830 the

Democratic Party.
The Democratic Republican Party

emerged following the resignation of
Thomas Jefferson, secretary of slate in
President George Washington’s cabinet, in
1 7 9 3 . J e f f e r s o n , a fi r m b e l i e v e r i n a n
agrarian society, opposed the Federalist
policies (framed primarily by Alexander
Hamilton) favoring the commerce and in¬
dustry of New England and the Middle
Atlantic area. The party came to power in
1800 w i th t he e lec t i on o f Je f fe rson as
president, and held the presidency through
the admin is t ra t ions o f Je f fe rson. James
M a d i s o n a n d J a m e s M o n r o e . W i t h t h e
emergence of Andrew Jackson, new party
arguments came into being.
DEMOCRITUS OF ABDERA (c460-
70 BC), Greek materialist philosopher.
One of the earliest exponents of atomism,
he maintained that all phenomena were
explicable in tenns of the nomic motion of
atoms in the void.
DEMOGRAPHY, abranch of sociology,
the study of the distribution, composition
and internal scruccure of human popula¬
tions. It draws on many disciplines (e.g..
genetics, psychology, economics, geog¬
raphy), its tools being essentially those of
statistics; the sample and the census
whose results are statistically analyzed. Its
prime concerns are birth rate, emigration
and inunigraiion. (See also population.)
D E M O S T H E N E S ( 3 8 4 - 3 2 2 B C ) ,
famous A then ian o ra to r and s ta tesman.
Demosthenes was the author of the Philip¬
pics (351—341 BC) and the Olynthiacs
(349-348 BC)—speeches designed to
awaken the Athenians to the danger of
conquest by Phi l ip I I of Macedon.
Demosthenes' most famous speech was
On the Crown (330 BC). in which he vin¬
dicated himself against charges of finan¬
cial conuption. cowardice in battle and in¬
decisiveness in policy.
DEMPSEY, Jack (1895-1983) , US
boxer, one of the great heavyweights. He
won the world championship from Jess
WILLARD in 1919atToledo, Ohio, and held
the title until defeated by Gene tonney in
1926. Again defeated by Tunney in 1927,
he retired from the ring in 1928.
DEMUTH Charles (1883-1935), US
watercolorist, painter and illustrator.
Demuth, who was influenced by both
CUBISM and expressionism and worked in a
number of styles, is best known for his
precise and delicate studies of flowers. He
liked (0 paint the stark, simple shapes
generated by the machine age and is ̂ so
noted for his illustrations of works by poe.
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sandy soil and peat bogs. The Ehas hilly
moraines, cut by deep Mets and valleys, a
pattem condnû  in the islands. The soils
in this region are loamy and fertile.
Clim^ is moist, with cool summers and,
for foe latitude, relatively warm winters.
People. E>eamark's population is almost
entirely Scandinavia. AGerman minority
of about 30,000 lives in SW Jutland, while
some 40,000 Danes live in German
Schleswig. The ntajority of people Lve in
the towns, with Greater Copenhagen the
most densely populated district. Hinter¬
lands are restricted and the Danes have be¬

come increasingly aware of foe extent to
which fertile facrdand is being swallowed
up by urban development. Denmark has a
highly developed state education system
and advanced social security schemes.
Economy. Agriculture was foe cliief sup¬
port of the economy until recently, and al>
though some 60% of the country is given
over to intensive farming, manufacturing
n o w s u p p l i e s m o r e f o a n 6 0 % o f
Demnark's total exports. About 30% of
foe Gross National deduct is provided by
industry, 7% by agriculture and 16% by
commerce. Industry enqtloys sfoout 30%
of the work force, agriî ture about 9%.
Among the major products are foodstuffs
(particularly dairy products), furniture,
âss, silverware, leafoer goô  and cloth¬

ing. There are important shipbuilding and
agricultural engineering industries, while
fishing and tourism ato make an impor¬
tant contribution mthe economy. Den¬
mark depends heavily on imported raw
materials, particularly iron, coal and oil.
F r o m 1 9 5 8 - 7 2 i t w a s a m e m b e r o f t h e
EURC»>EAN FREE raADE ASSOCIATION; in 1973
it Joined foe common market.
History. Denmark has arich early history
as foe center of Viking expansion. She
maintained her influence through to the
16th century, as adominant partner in the
Kalmar Union of Denmark. Norway and
Sweden (1397-1523). From about 1600
Danish power waned under Swedish pres¬
sure. Norway remained under Danish rule
until it was taken by Sweden in 1814.
Prussia and Austria wrested Schleswig-
Holstein from foe Danes (1864), who
eventually recovered NSchleswig after a
plebiscite (1920). During WWU Denmark
was occupied by Germany (1940-45).
Denmark recover̂  rapidly after foe war.
Achar te r member o f foe Un i ted Nat ions
in 1945, it broke along tradidon of
neutrality by Joining foe n«ith Atlantic
TREATY ORGANiZATTON in 1949 and foe
KIROPEAN ECONOMIC COMMUNITY in 1972.

ZOLA and Henry james.
DENDROCHRONOLOGY, the dating
of past events by the study of tree-rings. A
hollow tube is inserted into the tree trunk
and acote from bark to center removed.
The annual rings arc counted, examined
and compared with tings from dead trees
so that foe chronology may be extended
furfoer back in time, llirou^ such studies
important coneciions have been made to
the system of radioisotope dating.
DENEB, blue-white star, brightest star in
the constellation Cygnus and one of foe
brightest in foe sky. It is about 1.600 light-
years from earth.
DENGUE FEVER, or breakbone fever,
avirus infection carried by mosquitoes,
with fever, headache, malaise, prostration
and characierisiically severe muscle and
Joint pains. Th^ is also avariable s^n
ra^ through the roughly week-long ill¬
ness. It is adisease of warm climales, and
may occur in epidemics. Symptomatic
treatment only is required.
DENG XIAOPING. See tend hs iao p ing.
DENI^RK, constitutional monarchy
consisting of foe Jutland prainsula,
tween the North and Baltic seas in NW
Europe and 482 islands off the peninsula,
the two largest of which arc Zealand
(where Copenhagen is situated) and Fyn,
and also the Fa«oe Is lands and Green¬
land. E)enmark's 42mi Sland bouitdary is
with Germany. Her Eand Nneighbors
are respectively Sweden and Norway.
D e n m a r k i s t h e s m a l l e s t o f f o e S c a n ¬
dinavian countr ies.

OSklai name: Kingdom of Denmark
CapitaL Copenhagen
Area: 16,638sq mi
Population: 5,133,000
Growth ra te : 0 .0%
Language: Danish
Rdigion: Lutheran
Monetary unit(s): Ikrone =1(X) ore

Land. The Whalf of foe country is fairly
fla t and cons i s t s o f coas ta l dunes and
lagoons and relatively iofenile plains with
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Its rejection in June 1992 of the Maas¬
tricht Treaty, which provided for a
European economic and monetary union,
dera i l ed the movement toward a federa l
Europe.
DENSITY, the ratio of mass to volume
for agiven materia] or object. Substances
that are light for their size have alow den¬
sity. Objects whose density is less than
that of water wil l float in water, while a
hot air balloon will rise when its average
density becomes less than that of air.
DENTAL HYGIENE, study and practice
of techniques to maintain good oral health.
These techniques include cleaning and
ralishing teeth, flossing, the application of
fluoride or protective sealants to prevent
gum disease.
DENTISTRY, the branch of medicine
concerned with the care of teeth and re¬
lated structures. Dental caries is respon¬
sible for most dental discomfort. Here the
b a c t e r i a l d i s s o l u t i o n o f d e n t i n e a n d

enamel leads to cavities, especially in
molars and premolais, and these allow ac¬
cumulation of debris which encourages
further bacterial growth: destruction of the
tooth will gradually ensue unless treat¬
ment restores aprotective surface. Each
tooth contains sensit ive nerve fibers ex¬

tending into the dentine; exposure of these
causes toothache, but the fibers then
retract so that the pain often recedes
despite continuing caries. The dentist
removes all unhealthy tissue, often using
anesthesia, and fills the cavity with metal
amalgam which hardens and protects the
tooth; aseverely damaged tooth may re¬
quire extraction. Traumatic injury to teeth
is repaired by asimilar process. In some
instances atooth may be reconstructed on
a"peg" of the original by using
cial "crown."

Maldeveloped or displaced teeth may
need extraction or, during childhood,
braces or plates to encourage realignment
with growth. Wisdom teeth (rearmost
molars), in particular, may need extraction
if they erupt out of alignment or if they in¬
terfere with the normal bi le. Infect ion of
tooth pulp wi th abscess format ion
destroys the tooth; pus can only be
drained by extraction. False teeth or den¬
tures. either fitted individually or as a
group on adenture plate that sits on the
gums, are made to replace lost teeth, to
allow effective bite and for cosmetic pur¬
poses. Dentistry is also concerned with the
prevention of carious decay and periodon¬
tal disease by encouragement of oral
hygiene, including regular adequate brush¬

ing of teeth. Fluoride and protective films
are important recent developments in
preventive dentistry.
DEOXYRIBONUCLEIC ACID (DNA).
See Nuciac ACIDS.
DEPRECIATION, loss in the value of an
asset brought about by age. or use, or
both. I f the two extremes of an asset ’s
economic life are considered, depreciation
can be equated to the difference between
the price of the asset when new and the
scrap value.
DEPRESSANT, having the quality of
depressing or lowering activity, physical,
mental or emotional. Also apsychoactive
drug belonging to the class of ŝ atives.
DEPRESSION, acommon psychiatric
condition marked by severe dejection,
pathologically depressed mood, and char¬
acteristic somatic and sleep disturbance.
Many authorities divide depressions into
those due to external factors, and chose
where depression arises without obvious
cause, including manic-depressive illness.
Shock therapy, antidepressants and
psycholhwapy axe the major methods of
t r e a t m e n t .

DEPRESSION, in economics, amajor
decline in business activity, involving
sharp reductions in industrial pmduciion,
banluuptcies, massive unemployment and
ageneral loss of business confidence. Al¬
though minor recessions occur regularly in
industr ia l nat ions, the most ser ious and
widespread depression was the orbat
DEPRESSION commencing in 1929 and last¬
ing world wide through most of the 1930s.
DEQUINCEY, Thomas (1785-1859),
English essayist and critic, author of Con¬
fessions of an English Opium Eater
(1821), in which he recounted his ex¬
periences under opium. His output, af¬
fected by lifelong opium addiction, was
erratic, but included some penetrating es¬
says and powerful descriptions of drug-in¬
spired dreams.
DERBY, classic annual horse race at
Epsom, England, instituted in 1780 by the
12th Earl of Derby. (See also Kentucky
DERBY.)
DERMATITIS, skin conditions in which
inflammat ion occurs. TTiese inc lude ec¬
zema , con tac t de rma t i t i s ( see a i xe roy )
a n d s e b o i r h e i c d e r m a t i t i s . A c u t e d e r ¬
matitis leads to rednes.s, swelling, blister¬
ing and crusting, while chronic forms
usually show scaling or thickening of
skin. Cool lotions and dressings, and oint¬
ments are used in acute cases, whereas tars
are of ten useful in more chronic condi¬
tions. Avoidance of allergens in contact or

an ar t ifi-
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priorist school of philosophy known as
Cartesianism. After being educated in his
native France and spending lime in
military service (1618-19) and traveling,
Descartes spent most of his creative life in
Holland (1625-49) before entering the
service of Queen Christiana of Sweden
shortly before his death. In mathematics
Descartes founded the study of analytic
geometry, introducing the use of Cartesian
coord ina tes . He found in the deduc t i ve
logic of mathematical reasoning a
paradigm for anew methodology of
science, first publishing his conclusions in
his Discourse on Method (1637).

In science, Descartes, denying the pos-
sibOity of avacuum, explained everything
in terms of motion in aplenum of particles
whose sole property was extension. This
yielded his celebrated but ultimately un¬
successful vortex theory of the solar sys¬
tem and statements of the ̂ nciple of and
the laws of ordinary refraction.
DESERTS, areas where life has extreme
difficulty in surviving. Deserts cover
^u t one th i rd o f t he ea r th ’s l and a rea .

There ate two types.
Cold Deserts. In cold deserts, water is un¬
available during most of the year as it is
trapped in the form of ice. Cold deserts in¬
clude the Antarctic polar icecap, the bar¬
ren wastes of Greenland, and much of the
tundra. (See also glacier.) Eskimos.
Lapps and Samoyeds are among the ethnic
groups inhabiting such areas in the N
Hemisphere. Their animal neighbors in¬
clude seals and the polar bear.
Hot Deserts. These typically lie between
latitudes 20° and 30' Nand S, though they
exist also farther from the equator in the
centers of continental landmasses. They
can be descr ibed as areas where water
precipitation from the atmosphere is great¬
ly exceeded by surface evaporation and
plant transpiration. The best known, and
largest, is the Sahara. Groundwater exists
but is normally far below the surface; here
and there it is accessible as springs or
wells (see artesian well). In recent years,
irrigation has enabled reclamation of
much desert land. Landscapes generally
r e s u l t f r o m t h e s u r f a c e ' s e x t r e m e v u l ¬
nerability to erosion. Features include ar-
royos, buttes, dunes, mesas and wadis.

The influence of man may assist
peripheral areas to become susceptible to
corosion, and thus temporarily advance
the desert's boundaries. (See also dust
bowl) Plants may survive by being able to
store water, like the cacti; by having tiny
leaves to reduce evaporation loss, like the

allergic dermatitis is essential.
D E R M AT O L O G Y, s u b s p e c i a l t y o f
medicine concerned with the diagnosis
and treatment of skin diseases: alargely
visual speciality, but aided by skin biopsy
in certain instances. Judicious use of lo¬
tions, ointments, creams (including stooid
creams) and tars is the essence of treat¬
ment while the recognition of allergy, in¬
fection and skin manifestations of sys-
m m i c d i s e a s e a r e t a s k s f o r t h e d e r ¬

matologist.
DERMIS, the inner layer of the skin
beneath the epidermis. It comprises alayer
of connect ive t issue l -4mm thick, that is
thicker on the back than on the front of the

body. The dennis contains many nerves,
blood vessels and sweat glands.
DERVISH, aMuslim mystic, member of
one of the Sufi brotheihoods that emerged
in about the 12th century. Members served
aperiod of initiation under ateacher and
each order had its own ritual for inducing
amystic state which stressed their depend¬
ence on the unseen world. The best known

are the "whirling" and "howling" der¬
vishes, who used forms of dancing and
singing. (See also SUHSM.)
DK (diethylstilbestrol). synthetic hor¬
mone having the properties of estrogen. It
was formerly administered to pregnant
women to prevent miscarriages, (mt in the
1970s it was linked to vaginal cancer in
women whose mothers had taken the hor¬
m o n e .

DESALINATION, or desalting, the con¬
v e r s i o n o f s a l t o r b r a c k i s h w a t e r i n t o
usable fresh water. Distillation is the most
common commerc ia l me thod ; hea t f r om
the sun or conventional fuels vaporizes
brine, the vapor condensing into fresh
water on cooling. Reverse osmosis and
electrodialysis both remove salt from
water by the use of semiperrneable
membranes; the.se processes are more
su i tab le fo r b rack i sh wa te r. Pu re wa te r
crystals may also be separated from brine
by freezing.

The biggest problem holding back the
wider adoption of desalination techniques
is that of how to meet the high energy
costs of all such processes. Only where
energy is relatively cheap and water par¬
ticularly scarce is desalination economic,
and even then complex energy conserva¬
tion procedures must be built into the
plant.
DESCARTES,
tesius (1596-1650). mathematician, phys¬
icist and the foremost of French phil¬
osophers, who founded arationalist, a

Rend, or Renatus Car-
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palovwde; or by having extensive root
systems to capture maximum moisture,
l ike the mesquile. Animals may be
nomadic, or spend the daylight hours un¬
derground. Best adapted of all are the
camels.
D E S E V E R S K Y. A l e x a n d e r P r o c o fi e f f
(1894-1974), Russian-born US aviator
and aeronautical engineer whose Sevwsky
(later Republic) Aircraft Corporation
made important contributions to US mili¬
tary aviation. He wrote the influential Vic¬
tory Through Air Power (\942).
DESICA, Vittorio (1901-1974), Italian
film director and actor. His ear l ier Aims,
such as The Bicycle Thief (1948), are
outstanding for thdr compassionate treat¬
ment of social problems in the Neorealisl
style. 1116 later films are not thought to be
of the same standard, though many, like
the Carden of The Find Continis (1971),
have won international acclaim.
DESMET, Pierre Jean (1801-1870),
Belgian-bom Jesuit missionary to the
North American Indians. His work among
several tribes won their friendship, and he
often acted as apeacemaker for the
government, as when he started negotia¬
tions with SITTING BUtx and the sioux en-
O I X N S .

DESOTO, He rnando (1500 -1542 ) ,
Spanish explorer, discoverer of the Mis¬
sissippi R. He served as second in com¬
mand in Pizarro’s conquests in Pent
(1531-35), ar»d supported the Inca emper¬
or Atahualpa. He returned to Spain with a
fortune and set out again to explore the
Rorida region. He landed in 1539 at Char¬
lotte Harbor and spent two years expiorirtg
what is now the SE US. He reached the

Mississippi Rin May 1541. Turning back
in 1542, he died and his body was sunk in
the Mississippi.
DESPOTISM, asystem of absolute
government by one person who rules
without any constitutional controls.
Today, although the term is sometimes
used incorrectly to describe adictatorship,
virtually no despots remain.
DESSALINES, Jean-Jacques (1758-
1806), first black emperor of Haiti.
Broû t to Haiti as aslave, he took part in
the rebellion against the French in the
1790s. After the final expulsion of the
French in 1803 he became governor-
general. In 1804 he proclaimed an inde¬
pendent country and took the title of
Emperor Jacques 1. His rule, characterized
by extreme hostility to whites, ended
when he was killed in amulatto revolt.
DESTROYER, small, fast naval vessel

which evolved in the 1890s out of earlier
torpedo boats. In the two world wars
destroyers were used principally as escorts
for convoys and for attacking submarines.
Some of the modem destroyers are
nuclear-powered and many carry guided
missi les. Some embark one or two hel i¬
copters. Anew class of destroyer, the
Spruance class, displacing 7,800 tons, is
replacing some of the WWII destroyers
still in service with the US Navy.
DETENTE (French for "relaxation"), the
name given to the policy of easing ten¬
sions Ixtween the US and USSR dmi oc¬
curred in the late 1960s and 1970s. It was

particularly associated with President
Nixon (and his adviser Henry Kissinger)
dur ing whose pres idency the firs t
S T R AT E G I C A R M S U M I TAT t O N TA U C S ( S A LT )

agreement was signed (1972). It was con¬
tinued by President Ford, who signed the
HEisiNKi ACCORDS in 1975. In the last years
of the 1970s, however, tensions between
the US and USSR rose again, and then
d&ente was finally eclipsed by the Rus¬
sian invasion of Afghanistan in 1980. In
the 1990s tensions faded as aresult of the
collapse of communism.
DETERGENTS, synthetic chemicals that
have the same cleaning action as soaps,
but unlike soaps do not form ascum when
used in hard water. Most stains are caused

by oily films holding dirt particles. The
detergent molecules surround aparticle of
dirt and carry it into suspension in the
w a t e r .

Detergents are made with chemicals ob¬
tained from petroleum. Household deter¬
gents contain several ingredients. These
include the basic detergent substances,
which are also surfactants, or compounds
that lower the surface tension of the water
and make the cleaning action more elec¬
tive; organic "builders," which enhance
the emulsi fy ing, foaming and dir t-
suspending action of the detergent; ger¬
micides; bleaches; optical brighceners
which convert invisible ultraviolet rays
striking the detergent into visible light, so
that it looks brighter; stabilizers, colors
and perfumes. These ingredients may be
present in different amoonts so that one
detergent has aslightly diffuent action
ftx5m another. But apart from the "biologi-
cal" or "enzyme” detergents, they are all
basically the same.

Biological detergents contain enzymes
that digest organic matter and are very
good at removing marks such as coffee
stains, but they have been known to cause
skin troubles. Detergents are mostly used
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in water, but they may also be dissolved in
other liquids. Hydnx;arbons containing
detergents are uŝ  in dry cleaning, and
automobile engine lubricants use detu-
gents to reduce buildup of carbon
deposits.
DETERMINISM, the philosophical the-
«y that all events are determined (ines¬
capably caused) by {KMxistiog events
which, when c<»si<tered in the context of
inviolable physical laws, completely ac¬
count for the subsequent events. TTie case
for determinism has been variously argued
from the inviolability of the laws of nature
a n d f r o m t h e o m n i s c i e n c e a n d o m ¬
nipotence of God. Determinism is often
taken to be opposed to the principles of
free will and indeterminacy.
DETROIT, city in SE Mich., situated on
the Wbank of the Detroit R. directly op¬
posite the city of Windsw, Canada. The
sixth-largest city in the US and one of the
world's largest automobile manufacnuing
centers; over aquarter of all American-
made cars are built there. It is also amajor
Great Lakes port and shipping center. A
major steel center, Detroit produces a
wide variety of metal goods and machine
tools; pharmaceuticals, paints and chemi¬
cals are other important industries. One of
the largest salt mines in the US lies
beneath the city. Detroit is also a
prominent educational and cultural center:
Wayne State U. and the U. of Detroit, the
city’s symphony orchestra and the Detroit
Institute of Arts are nationally known.

The city’s history began in 1701 with
the founding by Antoine Cadillac, at "la
place ditroit," of aFrench trading post. It
rapidly gained in importance and was a
British possession 1706-96. Rebuilt after
afire in 1805. it wasc^tal of Mich, until
1847; it achieved city status in 1815. Auto

building had already begun by 1896, and
within 10 years such famous firms as
Cadillac, Ford, Oldsmobile and Packard
were well established. Pop 4,382,500.
DEUCALION, in Greek mythology, son
of the Ti tan Prometheus. Deucal ion and
Pyrrha’s own son, Hellen, is regarded as
the ancestor of the Greeks.
DEUTERIUM, an isotope of hydrogen,
sometimes called "heavy hydrogen," with
an atomic weight of approximately 2, and
the symbol D. It has virtually the same
chemical properties as ordinary hydrogen
and occurs as 0.014% of natural hydrogen
compounds.
DEUTERONOMY, fifth book of the Old
■Te s i a m e n t a n d l a s t b o o k o f t h e p e -
WTATEUCH- Supposedly atestament left by

M o s e s t o t h e I s r a e l i t e s a b o u t t o e n t e r
Canaan, it is primarily arec^itulation of
moral laws and laws relating to the settle¬
ment of Canaan. Much of i t was wri t ten

long after Moses, parts being added during
the reforms under King Josiah (621 BC).
It may have been the “Book of the Law"
discovered by Hilkiah in the Temple at
t h a t t i m e .
DEUTSCH, Babette (1895-1982). US
po^ writer of juvenile books and trans¬
lator of Russian and German poetiy. Her
Collected Poems. 1919-1962 was pub¬
l ished in 1963. She a lso wro te severa l
novels and an awaid-winning biography
of Walt WHITMAN for children.
DE VALERA, Eamon (1882-1975) ,
Irish statesman, prime minister 1937-48;
1951-54; 1957-59; and president of Ire¬
land 1959-73. Bom in New York City, he
was raised in Ireland, and became an ar¬
dent republican. Only his US citizenship
saved him fiom execut ion after the 1916
EASTER RISING. He was imprisoned by the
Irish Free State for refusing to recognize
the Anglo-Irish treaty of 1922; in I9W he
o^anized the Fianna Fail party, which
won power in 1932. In 1937 he declared
Ireland independent of Britain, and during
WWn preserved Irish neutrality.
DEVALUATION, amethod employed
by governments to reduce the official
value of acurrency, the opposite of
revaluation. Aimed at reducing imports,
and stimulating exports which have be¬
come uncompetitive as aresult of internal
inflation, it has been used by many
countries when their monetary reserves
are theatened by abalance of payment cri¬
s is . In the 19^5 the Russ ian rub le and
East European currencies have been deva¬
lued repeatedly.
DEVELOPING COUNTRY, term used
for any nation with aweak industrial base,
alow capita income, and low gross na¬
tional product-
DEVIL (from Greek diabolos, slanderer
or accuser), in Western religions and
sects, the chief spirit of evil and comman¬
do- of lesser evil spirits or demons.
Dualistic systems (see duausm)—notably
zOROASmiANiSM. CNOS-ndSM and mani
CUAENISM—have regarded the devil as the
uncreated equal of God, engaged in an
eternal war for evil against good. Such
beliefs, often leading to devil worship,
have appeared sporaihcally in connection
with tte occult. In Judaism, Christianity
and I s l am, t he dev i l , Sa tan , i s a fa l l en
angel, powerful but subordinate to God,
who opposes God and tempts mankind but
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is lo be utterly defeated and bound at (be
L A S r a r D C M E i r r .

DEVIL’S ISLAND, small island off the
coast of French Guiana, fonneriy the site
of anotorious French penal colony for
political prisoners, among whom was
Alfred Dreyfus (see dreyfus affair). The
penal colony was abolished in 1938.
DEVIL WORSHIP, worship of Satan,
demons, or evil spirits. Its rituals may take
the form of amockery of the Christian
Mass and inc lude elements of wi tchcraf t
and black magic.
DEVONIAN, the fourdt period of the
Paleozoic, which lasted from about 400 to
345 million years ago. (See cemxxsY.)
DEVOTO, Bernard Augustine (1897-
1955). US journalist and author. He woo
national fame as acontributor to Harper's
Magazine. His books include Mark
Twain's America (1932), the Pulitzer
prize-winning Across the Wide Missouri
(1947) and the novel The Crooked Mile
(1924 ) .
DEW, the layer of water droplets that
often forms at nî t on or near the ground.
Dew may form in two ways: first water
vapor may rise out of the ground by capil¬
lary action and form droplets on reachiog
cooler surfaces (leaves, rocks) near ground
level. The second and principal way is the
condensation of moisture from the air in
contact with relatively cool objects. In arid
and semi-arid areas, dew is an imporlanl
source of moisture for plants.
DEWEY, George (1837-1917) . US
naval hero promoted admiral of the navy-
the highest possible rank-for his victory at
the Battle of Manila Bay and the capture
of the Philippines from Spain. On May 1.
1898, during the Spanish-American war,
Dewey led the Asiatic squadron into
Manila Bay and, without losing aman,
destroyed the Spanish eastern fleet. In
August, aided by Filipino rebels and US
army forces, he received the surrender of
Manila; the Philippines then fell to the
US. Dewey later served as president of the
general board of the Navy Department.
D E W E Y. J o h n ( 1 8 5 9 - 1 9 5 2 ) , U S
philosopher and educator, the founder of
the philosophical school known as in-
stnunentalism (or experimentalism) and
the leading fm>moter of educational
reform in the early years of the 20th cen¬
tury. Profoundly influenced by the prag¬
mat i sm o f Wi l l i am james , Dewey
developed aphilosophy in which ideas
and concepts were validated by their prac¬
ticality. He taught that learning by doing
should form the basis of educational prac¬

tice, though in later life he came to
criticize the progressive movement in
education which, in abandoning formal
tuition altogether, he felt had misused his
educational theory.
D E W E Y, T h o m a s E d m u n d ( 1 9 0 2 -
1971), US lawyer and Republ ican
presidential candidate defeated in 1944 by
Franklin D. Roosevelt and in 1948 by
Harry STruman, although his election had
been thought aforegone conclusioa In the
1930s, as US attorney for the southern dis¬
trict of N.Y. state and (ben as special
prosecutor in New York City, l5ewey
gained anational reputation for successful
campaigning against organized crime. He
was governor of N.Y. 1943-55. He
declined the post of chief justice under
Richard M. Nixon (1968).
DEWEY DECIMAL SYSTEM, asys¬
tem devised by Melvil Dewey (1851-
1931) for use in the classification of books
in libraries and based on the decimal sys¬
tem of numbers. Dewey divided know¬
ledge into ten main areas, each of these
into ten subdivisions, and so on. Thus a
b o o k c o u l d f a i l i n t o o n e o f a t h o u s a n d
categories, from 000 to 999. Extensions of
this system added further dassificaiory
numbers after the decimal point.
DEW LINE, joint Canadian-US defense
chain of about 60 radar posts, mainly
along or near the 70th parallel, some on
land, some on ships or planes.
DEWPOINT, air temperature at which
water vapor turns to liquid. Tlvou^
process of condensation, moisture (dew)
mrms on plants and outdoor surfaces
when the relative humidity in the air is
100% and acooling process occurs around
the exposed surfaces.
DEXTROSE, asimple sugar, also called
glucose, used in intravenous feeding.
Table sugar (sucrose) is broken down to
dextrose in the body.
DHARMA, important concept in Hin¬
duism, Buddhism and Jainism. To Hindus,
it denotes the universal law ordaining
religious and social institutions, the rights
and duties of individuals or, simply, vir¬
tuous conduct . Buddhists consider i t the

universal truth proclaimed to all men by
Buddha. In Jainism, it also represents an
eternal substance.
DIABETES, acommon systemic disease,
affecting between 0.5 and 1% of the
population, and characterized by the ab¬
sence or inadequate secretion of insulin,
(he principal hormone controlling blood
sugar. There are many causes, including
heredity, vims infection, primary disease

a
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DIALYSIS, process of selective diffusion
of ions and molecules ihrou^ asemiper-
meab le memlwane wh ich re ta ins co l lo id
particles and macromolecuies. It is ac¬
celerated by applying an electric field.
Dialysis is used for desalination and in ar¬
tificial kidneys.
DIAMOND, allotrope of carbon, fonning
colorless cubic crystals. Diamond is the
hardest known substance, with aMohs
hardness of 10, which varies slightly with
the orientation of the crystal. Thus
diamonds can be cut only by other
diamonds. They do not conduct electrici¬
ty, but conduct heat extremely well.
D i a m o n d b u m s w h e n h e a t e d i n a i r t o
900’C; in an inert atmosphere it reverts to
graphite slowly at lOOO'C, rapidly at
1700 'C .

Diamonds occur naturally in dikes and
pipes of kimberlite, notably in South
Africa (Orange Free State and Transvaal),
Tanzania, and in the US at Murfreesboro,
Tena They are also mined from secon¬
dary (alluvial) deposits, especially in
Brazil. Zaire, Sierra Leone and India. The
diamonds are separated by mechanical
panning, and those of gem quality are
cleaved (or sawn), cut and polished. In¬
ferior, or industrial, diamonds are used for
cutting, drilling and grinding. Synthetic
industrial diamonds are made by subject¬
ing graphite to very high temperatures and
pressures, sometimes with fused metals as
solvent. sgS.Sl.
DIANA, Roman goddess of the motm and
the hunt, later identified with die (jreek
goddess Anerais. The sister of Apollo, she
was also the protectress of slaves and the
lower classes and aspecial goddess of
women and childbirth.
DIAPHRAGM, 1, apartition or septum;
2. the muscular partition separating the
chest cavity from the abdominal cavity; 3.
adevice placed over the cervix (neck of
the womb) for contraception.
DIARRHEA, loose and/or f tequent
bowel mot ions . Acommon e f fec t o f food

poisoning, gastrointestinal tract infection
(e.g., dysentery, cholera) or inflammation
(e.g„ colitis, enteritis, abscess), dmgs and
systemic diseases. Benign or malignant
tumors of the colon and rectum may also
cause d iar rhea. S l ime or b lood ind icate
severe inflammation or tumor.
DIARY, abook containing adaily record
of events and personal observations.
Diaries are often of great value to his¬
torians and biographers, especially those
written for private personal gratification
rather than for later publication.

of the pancreas and obesity. Though it
may start at any time, two main groups are
recognized: juvenile (be^nning in child¬
hood, adolescence or early adult life)—
due to inability to secrete insulin: and late
onset (late middle life or old ^e)—
associated with obesity and with arelative
lack of insulin. High blood sugar may lead
to coma often with keto-acidosis, exces¬

sive thirst iind high urine ou^ut, weight
loss, ill-health and liability to infections.

The disease may be detected by urine or
blood tests and confirmed by aglucose
tolerance test. It causes disease of small
blood vessels, as well as premature
arteriosclerosis, retina disease, cataracts,
kidney disease and neuritis. Poor blood
supply, neuritis and infection may lead to
chronic leg ulcers.

Once recognized, diabetes needs tteat-
ment to stabilize the blood sugar level and
keep it within strict limits. Regular medi¬
cal surveillance and education is essentia]
to minimize complications. Dietary car¬
bohydrate must be controlled and for late
onset cases this may be all that is needed;
in this group, drugs that increase the
body’s insulin production are valuable. In
juvenile and some late onset cases, insulin
itself is needed, given by subcutaneous
injection by the patient. Regular dosage,
adjusted to usual diet and activity,-is used,
but surgery, pregnancy and infection in¬
crease insulin requirement. Control can be
assessed by asimple urine test. Insulin
overdose can occur, with sweating, con¬
fusion and coma and prompt treatment
with sugar is crucial. Eye complications
should be recognized early, especially in
juvenile onset cases, as early intervention
may prevent or delay blindness.

Some types of diabetes (e.g., non-in-
suline, dependent diabetes) can now be
created with tablets instead of injections.
DIAGHILEV, Sergei Pavlovich (1872-
1929), Russian impresario and founder
(Paris, 1909) of the Ballets Russes which
inaugurated modem ballet. His magazine
World of Art (1899-1904) led amovement
for Russian involvement in Western
European arts. He moved to Paris in 1906.
The Ballets Russes broke with the for¬
malism of classical choreography and
aimed to unify music, dance and stage
design. Its productions included the dan¬
cers and choreographers fokjne, pavlova.
NUINSKY and massc®, the compos^
sniAviNSKY and Prokofiev and the desig¬
ners Aleksandr benOis and bakct. matisse
PICASSO, DEBUSSY, RAVEL and many others
also worked for Diaghilev.
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DIAS or DIAZ, Bartholomeu (d. ISOO).
Portuguese navigator and explorer who, in
1488 , d i scovered the sea rou te a round
Airica past the Cape of Good Hope to
India. He explored much of the Wcoast of
Africa. In 1500 he took part in Pedro
Cahkal’s expedition, which discovered
BrazU. He died at sea.
DIASPORA, the term used to describe
Jewish set t lements outs ide of Palest ine.
The name first referred to the Jewish com¬
munity exiled to Babylonia in the 8th cen¬
tury BC and later included all Jews living
outside the Holy Land: The largest
Diaspora center in early Jewish history
was Alexandria in the 1st century BC.
Many modem thinkers have stress^ the
positive aspects of di^>eision. They point
out that the synagogue as an instinition
developed in Babylonia and that Judaism
was broadened as aresult of confrontation
with other cultures. Others maintain that
life in the Diaspora has been primarily a
continuous history of persecution.
DIATOMS, sin^e-celled algae of fresh
and salt water. Their delicately sculptured
cell walls contain silica, and the two hal¬
ves fit together like the halves of apillbox.
Diatoms are important as food for many
small animals.
DIaZ, Porfirio (1830-1915). Mexican
general and president. Renowned for his
part in the war against the f^nch (1861—
67). be came to oppose Benito juArbz and
gained power in 1877. President until
1880 and again from 1884, he was politi¬
cally ruthless. However, his policies and
foreign investment brought stability and
prosperity, although peasant contfitions
w e r e w r e t c h e d . H e w a s o v e r t h r o w n i n
1911 and died in exile in Paris.
DIAZ DEL CASTILLO, Bemal (1492-
1581), Spanish conquistador who accom¬
panied Hem^ coRT^ in the conquest of
Mexico, of which he wrote avaluable ac¬
c o u n t .
DICE, two six-sided cubes with sides
numbered from one to six. They are used
in gambling games and in many board
games. E>ice in games of chance go back
at least 5,000 years, the earliest such cubes
having been found in the Sumoian royal
tombs of Ur. dating to the third millen¬
n i u m B C .
DICK, PhiUp Kendiid (1928-82), US
s c i e n c e fi c t i o n a u t h o r w h o s e w o r k s i l ¬
lustrate his philosophical ideas and con¬
centrate on the char^ters instead of action
or technique. He is best known for the fol¬
lowing works: The Man in ihe High Cast-
U(1962), Do Androids Dream (rf Electric

Sheep (1968), and Dr. Bloodmoney
(1965).
DICKCISSEL, small bird (Spiza
americana) of the prairies of the central
US, named for its song. Afinch, it
resembles acolorful sparrow.
DICKENS, Charles (1812-1870), one of
the great English novelists. His brief
childhood experience of adebtor's prison
and work in ablacking factory shaped his
future imagery and sympathies. Trained as
asteno^pher and lawyer's clerk, he
began his literary career in London as
magazine contributor, under the pseudo¬
nym "Boz," publishing Sketches by Boz in
1 8 3 6 . H i s c o m i c w o r k T h e P i c k w i c k
Papers (1837) made him famous. Most of
his novels were published fint in monthly
installments, for popular consumption,
and this a^ected their structure and style.

H i s c h i e f c o n c e r n w a s t h e e f f e c t o f

moral evil, crime and corruption on
society. He created some memorable
comic characters, as in David Copperfield
(1850). which was based on his own ex¬
periences. His worits include Oliver Twist
0838). Bleak House (1853), Little Dorrit
(1857), Great Expectations (1861) and
Our Mutual Friend (1865). Dickens
novels were dramatized and he made suc¬
cessful reading tours of England and the
U S . H i s w o r i t s i n fl u e n c e d t h e R u s s i a n
writer DOSTOVBVSKY-
DICKEY, James (Lafayette) (1923- ).
US pMt, novelist and critic, best known
for his novel Deliverance (1970), which
was made into amovie in 1972. His col¬
lection of poems Buckdancer's Choice
(1965). which like his novel explores
kernes of violence, won aNational Book
Award in 1966.
DICKINSON, Anna Elizabeth (1842-
1932), US abolitionist and orator who
spoke out for the rights of women and
A f r i c a n A m e r i c a n s . B e t w e e n i 8 6 0 a n d
the end of the Civil War she made many
speeches denouncing slavery.
DICKINSON, Ehnily Elizabeth (1830-
1886), important American poet. She
spent most of her life secluded in her
father's home in Amherst, Mass. Her con¬
cise lyrics, witty and aphoristic in style,
simple, even sentimental, in expression
and remarkable for metrical variations, are
chiefly concerned with immortality and
nature. Of 1,775 poems, only seven were
published during her lifetime.
DICKINSON,
American colonial statesman and political
writer, who opposed British colonial
policy but was against separadon from

John (1732 -1808 ) .
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rests on the Encyclopidie, which he edited
with d'ALEMBERT and published between
1751 and 1771. The Encyclopedie com¬
prising 17 volumes of text and 11 of
engravings, contained essays on the scien¬
ces, arts and crafts by such eminent con¬
tributors as BUPFON, CONDORCET, Jean Jac¬
ques ROUSSEAU and VOLTAIRE, as well as by
d ’ A l e m b e r t a n d D i d e r o t t h e m s e l v e s . I t

presented the scientific discoveries and
more advanced thought of the time. As a
result the French government tried to sup¬
press it in 1759.
DIDION, Joan (1934-), US essajdst andnovelist concern^ with *e "atomization"
of post-WWn society. Her works include
the coUectioDS of essays Slouching
Towards Bethlehem (1968) and The White
Album (1979) and the novels Play It As it
Lays (1970) and ABook of Common
PrayerOyn) .
DIEFENBAKER, John George (1895-
1979), Canadian prime minister 1957-63.
After repeated attempts he succeeded in
being elected to parliament from Sas¬
katchewan, in 1940. Becoming leader of
the n iOGRESSiVE conserva t i ve par ty in
1956 he headed aminority government in
1957, after 22 years of Liberal rule. The
1958 election produced arecord govern¬
ment majority. He instituted agricultural
reforms but the economic recession, the
Cuban missUe crisis, and the nuclear arms
debate, which aggravated relations with
the US under Kennedy, brought on his
defeat in 1963 by Lester Pearson and the
Liberals. He served in the Commons until
h i s d e a t h .

DIENBIENPHU, mil i tary outpost, in
North Vietnam, where in 1954 France was
finally defeated in the Indochina war.
During a55-day siege the French army
lost 15.0(X) men in their bid to resist the
onslaught of Gen. Vo Nguyen Giap's
Vietminh forces. France formally with¬
drew from Indochina at the Geneva Con¬
ference (1954).
DIES, Martin (1900-1972), Democratic
US representative from Texas (1931-45,
1955-59) who established (1938) and
presided over the house committee on un-
AMERiCAN Acnvrr iES (HUAQ. The "Dies-
coinmittee" became extremely contro¬
versial for its uncovering of alleged Com¬
munist influence in organized labor, mo¬
tion pictures, and government agencies.
DIESEL, Rudolf (1858-1913), German
engineer who patented the diesel engine.
He began his career as arefrigerator en¬
gineer and sought to develop amore effi¬
cient power source than the conventional

Britain. He wrote Letters from aFarmer
in Pennsylvania (1767 and 1768) and,
w h i l e a m e m b e r o f t h e c w t h n e n t a l c c w -
CRESS 1774-76, probably drew up the
Declaration of the Causes of taking up
Arms. He also wrote the first draft of the
ARTICLES OF CONFEDERATION in 1776. Dick-
inson refiised to sign the declaration of
INDEPENDENCE bul suppoiied the
Cons t i t u t i on .
DICTATORSHIP, form of government
in which one person holds absolute power
and is not subject to the consent of the
governed. The term derives from the
Roman dictator who was amagistrate ^
pointed to govern for asix-month period,
following astate emergency. Both Sulla
and Julius Caesar, however, abolished the
constitutional limits to their dictatorial
power. In the 20th century. Hitler and
Stalin assumed dictatorial powers and
committed hideous atrocities; there have
also been dictatorships in Portugal, Spain
and Greece and in many South American
and African countries. (See also total¬
itarianism.)
DICTIONARY, alphabetically arranged
book giving the orthography, sylla¬
bication, pronunciation, meanings and
uses, and etymology of words. Until the
18th century, dictionaries amounted to lit¬
tle more than lists, furnishing simple glos¬
saries. The first large-scale compilation

ANew English Dictionary (1702),
containing 38,000 entries. Nath^ Bailey’s
Universal Etymological English Diction¬
ary (1721) besides containing etymol¬
ogies, marked word stress and syllabica¬
tion and established amethodology of
word col lect ion.

In 1755 Samuel johnson published the
famous Dictionary of the English Lan¬
guage in two volumes, the first English
language dictionary to give literary ex¬
amples of usage. Johnson’s work was ex¬
panded by Noah webster in the US, who
produced An American Dictionary of the
English Language (1828). In 1857
Richard Chenevix trench proposed A
New English Dictionary on Historical
Principles known, since 1894, as the Ox¬
ford English Dictionary. Its 12 volumes
were published between 1884 and 1928; a
l6-voIume edition was published in 1986.
Bilingual and special subject dictionaries
are also made.
DIDEROT, Denis (171J-I784), French
encyclopedist, philosopher and man of let¬
ters . H is versa t i l i t y as anove l i s t ,
playwright and art critic made him
prominent in the enughtenmeot. His fame

w a s
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wave motion (such as ELBCrROMAffl^mic
RADtATiON. SOUND Of wat^ waves) deviates
from the straight line expected geometri¬
cally and thus gives rise to interference ef-
f«:ts at the edges of the shadows cast by
opaque objects, where the wave-trains that
have reached each point by different
routes interfere with each other.
DIFFUSION, the gradual mixing of dif¬
ferent substances placed in mutual contact
due to the random thermal motion of dieir

constituent particles. Most rapid with
gases and liquids, it also occurs with
sol ids. EHffusion rates increase with in¬
creasing temperature; the rates at which
gases di^se through aporous membrane
vary as the inverse of the square root of
their molecular weight. Gaseous difliision
is used to separate fissile uianium-235
from Donfrssile uranium-238, the gas used
being uranium hexafluoride (UI^)
DIGESTIVE SYSTEM, the mechanism
for breaking down or modifying dietary
intake into aform that is absorbable and
us^le by an organism. In unicellular ot-
ganisms this is by phagocytosis and en¬
zyme tueakdown of large molecules; in
larger animals it occurs outside cells after
liberation of enzymes.

In higher aniinals, the digestive system
consists structurally of the gastrointestinal
tract, the principal absorbing surface
which also secretes enzymes, and the re¬
lated organs: the liver and pancreas, which
secrete into the tract via ducts. Different

enzymes act best at different pH, and
gastric juice and bile respectively regulate
die acidity of the stomach and alkalinity of
the small intestine.

Proteins are broken down by pepsin in
the stomach and by trypsin, chymotiypsin
and peptidases in the small intestine. C!ar-
bohydrales are broken down by special¬
ized enzymes, mainly in the small intes¬
tine. Fats are physic^y broken down by
stomach movement, enzymatically by
lipases and emulsified by bile salts. Food
is mixed and propelled by peristalsis,
while nerves and locaUy regulated hor¬
mones, including gastrin and secredn,
control both secretion and motility. Ab¬
sorption of most substances occurs in the
small intestine through aspecialized,
hi^-surface area mucous membrane;
some molecules pass through unchanged
but most in ajter^ form. Absorption may
be either by an active transport system
involving chemical or physical interaction
in the gut wall, or simply by apassive dif¬
fusion process. Some vitamins and trace
metals have specialized transport systems.

steam engine.
DIESEL ENGU^ oil-buming internal
combustion engine patented by Rudolf
DIESEL (1858-1913), aGerman engineer,
in 1892 after several years of development
work. Air enters acylinder and is com¬
pressed by apiston to ahigh oiough
temperature and pressure for spontaneous
combustion to occur when fuel is sprayed
in. Hiis method of operation differs from
that of agasoline engine in which air and
fuel are mixed lefoie entering Che
cylinder, there is less compression and a
spark is needed to initiate combustion. In
the first (intake) stroke of the cycle of a4-
scroke diesel engine, the piston moves
down, drawing in air throu^ avalve. In
the second (compression) stroke, the pis¬
ton returns up. compressing the air and
heating it to over 300‘C. (The exact value
depends on the compression ratio, which
may be between 12:1 and 22:1.) Near the
end of the stroke, fuel is spraŷ  into the
cylinder at high pressure through anozzle
and ignites in the hot air. In Che third
(power) stroke, the burning fuel-air mix¬
ture increases the pressure in the cylinder,
pushing the piston down and driving the
crankshaft. Then, in the fourth (exhaust)
stroke, Che piston moves up again and
drives the burnt gases out of the cylinder.

There are also 2-stroke diesel engines.
These have only compression and p>ower
strokes, the exhaust gases being sca¬
venged and new air introduced by a
blower while the piston is at the bottom of
its stroke. Diesel engines are less smooth-
mnning, heavier and initially more expen¬
sive than gasoline engines but make more
efficient use of cheaper fuel. nKy are
widely used in ships, heavy v^cles and
power installations, and increasingly in
passenger cars.
DIET, in abroad sense the customary
amount and kind of food and drink taken

by aperson from day to day. More nar¬
rowly, adiet is defined as that which
meets specific requirements of the
individual, including or excluding certain
foods.
DIETITIAN, one who applie,s the prin¬
ciples of nutrition to the feeing of an in¬
dividual or agroup of individuals.
DIETRICH, Marline (1904-92). Ger-
inan-bom US film actress and cabaret art¬
i s t H e r c l a s s i c r o l e w a s c h a t o f t h e
"femme fatale" ni^tclub singer in the
German film The Blue Angel (1930). She
became famous for her sultry glamor and
sophistication.
DIFFRACTION, the property by which a
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wiA soft covers. Their subjects, typically,
were romance, horror, crime or science
fi c t i o n .
D'INDY, (Paul Marie Theodore) Vin¬
cent (1851-1931), French composer and
teacher, apupil of C6sar FRANCK and
c o f o u n d e r o f t h e S c h o l a C a n t o r u m
academy, Paris (1894). He thought French
!9tb-ceniuiy music superficial, admiring
t h e G e r m a n c l a s s i c s a n d R e n a i s s a n c e

polyphony. He urged arenovated French
style derived from folk idioms. His works
include Symphony on aFrench Mountain
Air (1886),
DINE, Jim (1935- ), US artist. His worti
makes use of "found" objects, such as old
shoes or tools, which he often attached to
his canvases to create avivid imagery.
DINKINS, David Norman (1927- ) .
mayor of New York City (1990- ), the
first African American to hold that office.
Having campaigned as apeacemaker,
Dinldns was bedeviled by the same racial
and fiscal probi«ns as his predecessors.
DINOSAURS, ex t inc t rep t i les tha t
flourished for 125 million years from the
Triassic to the Cretaceous periods. They
ranged in size from small forms no larger
than adomestic chicken to giants such as
Diplodocus, which was 90ft long and
weighed about 30 tons. Early in dieir his¬
tory two distinct dinosaur groups evolved;
the Saurischia and the Omithischia.

The saurischians (or lizard-hipped
dinosaurs) had pelvic girdles typical of
lizards, with th^ prongs to each side.
They included the two-legged carnivorous
theropods, such as Tyrannosaurus and At-
losaurus, with enormous skulls and large
teeth; and the four-legged herbivorous
sauroyods, such as Brontosaurus and
Diplodocus. with very small heads and
long necks and tails.

The omithischians (or bird-hipped
dinosaurs) had birdlike pelvic girdles,
with four prongs to each side. All were
herbivorous. Four-legged types include
the stegosaurs, widi triangular bony places
along the back, and the armadillolike
ankylosaurs. The two-le^ed duck-billed
dinosaurs were well equipped for swim¬
ming.

At the end of the Cretaceous period,
about 65 million years ago, dinosaurs dis¬
appeared. The reasons for this sudden ex¬
tinction are not known and are the subject
of much debate and controversy among
paleontologists.
D INWIDDIE , Robe r t ( 1693 -1770 ) ,
governor of colonial Virginia (1751-58)
in the last of the french and Indian wars.

Most absorbed food passes via the por¬
tal system to the liver, where much of it is
m e t a b o l i z e d a n d t o x i c s u b s t a n c e s r e ¬
moved. Some absorbed fat is passed into
the lymph. Bacteria colonize most of the
small intestine and are important in certain
digestive processes. Malabsorption occurs
when any part of the digestive system be¬
comes defective. Pancreas and liver dis¬
ease. obstruction to bile ducts, alteration
of bacteria and inflammatory disease of
the small intestine are common cwses.
DIGITALIS, drug der ived f rom the
foxglove and acting on the muscle and
systems of the heart. In 1785 William
Withering described its efficacy in heart
failure or dropsy; it increases the force of
cardiac contraction. It is also valuable in
treatment of some abnormal rhythms;
however, overdosage may itself cause
abnormal rhythm, nausea or vomiting.
DIKE, aterm commonly used to describe
aman-made embankment for controlling
water flow. The term originally referred to
atrench dug into the earth as adefensive
m e a s u r e .

DILL, an annua] of the parsley family
cultivated for its leaves and seeds, which
are used as flavorings. Originating from
the Mediterranean, it was one of the
witches herbs
DILLINGER, John (1903-1934). no¬
torious US gangster, who terrorized the
Midwest in 1933 after escaping from jail.
He was responsible for 16 killings and
was shot in Chicago in 1934.
DILLON, Clarence Douglas (1909- ),
US financier and public official, chairman
of the investment banking firm of Dillon
Read 1946-53. He was US ambassador to
France (1953-57) and undersecretary of
state (1958-61) in the Eisenhower
administration and secretary of the
treasury (1961-65) in the Kennedy and
Johnson administrat ions.
DIMAGGIO, Joseph Paul "Joe" (1914
-), US baseball outfielder. He played for
the New Yo rk Yankees f r om 1936 un t i l
his retirement in 1951, set anew record
with consistent safe-hitting in 56 consecu¬
tive games (1941), hit 361 home runs and
had acareer batting average of .325.
DIME NOVEL, fast-moving melodra¬
matic tale of adventure. Dime novels were
first popular from the 1860s to the 1890s.
Selling for 10 cents, they usually told
s to r i es abou t t he Amer i can Revo lu t i on ,
the frontier period or the Civil War.

They became popular again from the
1920s to the 194()s. when they sold for 10
or 15 cents and were printed on pulp stock
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In 1753 he sent George Washington to
warn the French to leave the Ohio Valley,
then attempted to build afon on the
present site of Pittsburgh. The French cap-
nired the fort (which they named Fort Du-
quesne) and then defeated Washington’s
militia at nearby Fort Necessity. EHnwid-
die labored in support of the campaign of
Gen. Edward b rm joock , wh ich ended in
disaster (1755).
DIOCLETIAN (Gains Aurelius Valerius
Diocletianus; c245-316), Roman emperor
from 284 to 305, when he abdicated. He
reformed the army and administration,
dividing the empire into four regions
(293), ruled by two emperors and two
caesars. In 303 he initiated the last univer¬

sal persecution of the Christians.
DIOGENES (C412-323 BC), Greek
philosopher, living in Athens. He rejected
t rad i t i on and soc ia l conven t i ons . Con¬

temptuous of his contemporaries and their
values, he was nicknamed "the E>og’' and
his fol lowers the Cynics (kynikos,
"doglike"). He abandoned all his posses¬
sions, begged his living and reputedly
l ived in abarret. Supposedly when
Alexander the Great asked what he could

do for him, Diogenes answered, "Just step
out of my light."
DIONYSUS, Greek god of wine and fer¬
tility, also called Bacchus, ason of Zeus.
He founded the ait of vine culture. In early
times his devotees, notably the Maenads,
practiced an orgastic cult of divine pos¬
session.

DIOPSIDE, mineral of the silicate family.
Rich in calcium and magnesium, it is
occasionally used as gemstone. Diopside
is ametamoiphic rock formed by intense
heat and pressure on limestone-based
d o l o m i t e .

DIOR, Christian (1905-1957), French
dress designer. The creator of the New
Look, which was introduced in 1947. Dior
helped establish Paris as the leader in
fashion after WWII.
DIOXIN, atoxic chemical produced in
some chemical-manufacturing processes;
it contaminates various herbicides. The ef¬
fects on human health of long-term ex¬
posure to dioxin are disputed, although it
is generally accepted that dioxin causes
c h l o r a c n e , a s k i n a i l m e n t . U S c h e m i c a l
workers have filed suits against employers
for serious health problems, and Vietnam
veterans also claimed damages for ex¬
posure to Agent Orange, adefoliant con¬
taminated by dioxin. Cleanups in the
1980s of dioxin deposits on sites in Mis¬
souri and New Jersey cost millions of dol¬

lars.
In 1991 the Env i ronmenta l P ro tec t i on

Agency began areassessment of dioxin
when new evidence suggested that its
toxicity was much less than had been
be l ieved .
DIPHTHERIA, bacterial disease, now
uncommon, causing fever, malaise and
sore throat, with acharacteristic "pseudo¬
membrane" on throat or i^iaiynx; also, the
lymph nodes may enlarge. Tiie larynx, if
involved, leads to ahoarse voice, breath¬
lessness and stridor; this may progress to
respiratory obstruction requiring trache¬
otomy. The bacteria produce toxins which
can damage nerves and heart muscle; car¬
diac failure and abnormal rhythm, or
paralysis of palate, eye movement and
peripheral neuritis may follow. Early treat¬
ment with antitoxin and use of antibiotics
are important. Protection is given by vac¬
cinat ion.
DIPLOMACY, conduct of negotiations
at id maintenance of re la t ions in t ime of

p^e between sovereign states. A
diplomatic mission is genially headed by
an ambassador, supported by attach6^
charge d’affaires and other officials
specializing in economic, political, cul-
tiuai, administrative and military matters.
An embassy building is considered to
have "cxtraieniioriality." that is, to be out¬
side the jurisdiction of the receiving state.
Accredited diplomats are immune from
prosecution and customs regulations.
Abuse of this privileged diplomatic im¬
munity can lead to adiplomat being asked
to quit the host country as persona non
grata. The most common abuse is espio¬
nage. The whole body of diplomats in a
capital is known as the diplomatic corps
and its spokesman is the longest serving
ambassador.
DIPPER, small wrenlike bird famous for
being able to walk under water. In reality
they "fly" underwater, although their legs
help. The American dipper is slate-gray
and lives along mountain streams down
the western side of the US.

DIRAC, Paul Adrien Maurice (1902-
1984). &iglish theoretical physicist who
shared the 1933 Nobel Physics Prize with
E. Schrbdinger for their contributions to
wave mechanics Dirac’s theory (1928)
look account of relativity and implied the
existence of the positive electron or
positron, later discovered by C. D. Ander¬
son. Dirac was also the codiscoverer of
Fermi-Dirac stat ist ics.
DIRKSEN, Everett McKinley (1896-
1969), US legislator and apowerfrU figure
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some 750sq mi in SE Va. and NE N.C. It
has arich and varied tree cover, though
most of the swamp is now drained and
used for lumbering and agriculture. In the
center of the swamp is Lake Drummond.
DISNEY, Wait (Walter Ebas Disney;
1901-19̂ ). US pioneer of animated film
cartoons. Starling in the 1920s, die Disney
studios in Hollywood created the famous
cartoon characters Mickey Mouse, Pluto,
Donald Duck and Goofy. Disney’s first
full-length cartoon feature, Snow White
and the Seven Dwarfs (1938), was fol¬
lowed by Pinocchio (1940), Fantasia
(1940) and Bambi (1942) among others.
He also produced many popular nature
and live-action films.

DISNEYLAND, popular amusement cen¬
ter at Anaheim, Calif., built by animation
impresario Walt oisney and opened in
1955. Tlie park now includes over 160
acres of elaborately mechanized amuse¬
ments and recreations of Disney cartoon
characters. Built on apermanent World’s
Fair scale, the park is one of the major
tourist attractions in the US. Asimilar and
far larger park opened in 1971 on a
27,400-acre site near Orlando, Ra.
DISPERSION, an optica] phenomenon
whereby abeam of white light is broken
up into its component colors when it pas¬
ses through atriangular glass prism. Since
white light is made up of all *e colors of
the spectrum, the colors separate when
they pass through glass prisms because of
different refract ions.

D ISRAELI , Be i^ jamin , 1s t Ear ! o f
Beaconsfield (1804-1881). British Con¬
serva t i ve s ta tesman o f Jewish descent ,

prime minister 1868 and 1874-80. A
member of Parliament from 1837, he was
chancellcH’ of the exchequer 1852, 1858-
59 and 1866-68. His influence was crucial
in the passing of the 1867 Reform Bill,
which enfranchised some 2mi l l ion work¬
ing-class voters. His brief first ministry
ended when the Liberals under Gladstone
won the 1868 elections.

His second period of office included
domestic reforms; slum clearance, public
health reform and improvement of work¬
ing conditions. Abroad, Disraeli fought
imperial wars, bought control of the Suez
Canal (1875), had Queen Victor ia
proclaimed Empress of India (1876) and
annexed the Transvaal (1877). In the
confrontation between Russia and Turkey
(1877-78) he forced concessions on Rus¬
sia. Aprolific writer, he published many
books, notably the novels Coningsby
(1844) and Sybil (1845), both on social

in the Republican Party. Elected to the US
Senate in 1956, he served as Senate
minority leader from 1959 until his death.
He was influential in delivering conserva¬
tive Republican suppon for major bipar¬
tisan legislation, most notably in the case
of the landmark Civil Rights Act of 1964.
D I S A R M A M E N T. S e e a r m s c o n t r o l
DISCIPLES OF CHRIST, now the In¬
ternational Convention of Christian Chur¬
ches, US religious body founded (1832)
by followers of Alexander Campbell. It
has no fonnal ministry or creed, teaching
simple, personal faith in the Bible and the
primitive gospel of Christ. This, it holds,
should be the basis for union of Christian
churches. It has missions all over the
world. Its membership in North America
is about 1.650,000.
DISCRIMINATION, in psychology, pw-
ception of difference, or differential
response, or ability to perceive slight dif¬
ferences. The term is also used in the
sense of distinction (social, economic,
political, legal) between individuals or
groups so that one has the power to treat
the other unfavorably.
DISCUS, circular disk thrown by athletes
from within acircle 8ft in diameter. The
men's discus wei^ 4.41b and the
women's 2.21b.
DISEASE, disturbance of normal bodily
function in an organism. Medicine and
surgery are concerned with the recognition
or diagnosis of disease and the institution
of treatment aimed at its cure. Disease is
usually brought to attention by symptoms,
in which aperson becomes aware of some
abnormality of, or change in. bodily func¬
tion. Pain, headache, fever, cough, short¬
ness of breath, dyspepsia, constipation,
diarrhea, loss of blood, lumps, paralysis,
numbness and loss of consciousness are
common examples.

Diagnosis is made on the basis of
symptoms, signs on physical examination
and laboratory and X-ray investigations;
the functional disorder is analyzed and
possible causes are examined. Causes of
physical disease in man are legion, but
certain categories are recognized; trauma,
congenital, infectious, inflammatory, vas¬
cular. tumor, degenerative, deficiency,
poison, metabolic, occupational and
iatrogenic diseases.
D I S I N F E C TA N T S S e e a o t i s e p t i c s .
DISLOCATION, the displacement of a
part, especially abone, from its normal
position, as in ashoulder or the vertebral
c o l u m n .
DISMAL SWAMP, coastal region of
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the body (e.g., palmistry, phrenology), the
study of animal entrails, and the Inter¬
pretation of the cries of birds and animals
(augury). Divination is one of the most an¬
cient of practices, and has been found in
almost all societies. (See astrology.)
DIVINE, Father. See father divine.
D I V I N E C O M E D Y. S e e d a k t e .
DIVING. See swimming and diving.
DIVING, Deep Sea, the descent by divers
to the sea b^ usually for protracted
periods, for purposes of exploration, sal¬
vage, etc. Sldn diving is almost as old as
man-the Romans had primitive diving
suits connected by an air pipe to the sur¬
face. This principle was also known in the
early 16th century. Abreakthrough came
when John Lethbridge devised the
forerunner of the armor^ suits used today
in deepest waters (1715): it looked much
like abarrel with sleeves and aviewport,
and was useless for depths of more than a
few yards. Ih 1802 Will iam Forder
devis^ asuit where air was pumped to
the diver by bellows. And in 1837 (im¬
proving his earlier design of 1819) Augus¬
tus Siebe (1788-1872) invented the
modem diving suit, acontinuous airtight
suit to which air is supplied by apump.

The diving suit today has ametal or
fiberglass helmet with viewports and in¬
halation and exhalation valves, joined by
an airtight seal to ametal chesipiece, itself
Joined to aflexible watertight covering of
rubber and canvas; and weights, especially
weighted boots, for stability and to
prevent the diver shooting toward the sur¬
face. Air or. more often, an oxygen/helium
mixture is conveyed to him via athick
rubber tube. In addit ion, he has either a
telephone wire, or simply acord which he
can tug, for communication with the sur¬
face. Nowadays scuba diving, where the
diver has no suit but carries gas cylinders
and an aqualung is prefeiiW in most
cases since it permits greater mobility. In
all diving great care must be taken to
avoid the bends through loo-rapid ascent
to the surface. (See also batwyscaphe.)
DIVINING ROD, forked slick used by
diviners, or dowsers, to find buried objects
or water. Diviners believe that if they hold
the forked end of the rod and pass over an
area where water is located, the pointed
end will be attracted to the water.
DIVORCE, legal dissolution of avalid
marriage, as distinct from separation, in
which ihe partners remain married but live
apart, and annulment, in which the mar¬
riage is deemed to be invalid. In most
cases, divorce leaves the partners free to

and political themes.
DISTEMPER, tenn applied to several
animal diseases, but particularly referring
to aspecific viral disease of dogs. It com¬
monly occurs in puppies, with fever, poor
appetite and discharge fiom mucous
membranes, bronchopneumonia and en¬
cephalitis may be complications. Vaccina¬
tion is protective.
DISTILLATION, process in which sub¬
stances are vaporizN and then condensed
by cooling. It may be used to separate a
volatile liquid from nonvolatUe solids, as
in the production of pure water from
seawater, or from less volatile liquids, as
in the distillation of liquid air to give
oxygen, nitrogen and the noble gases. If
the boiling points of the components differ
greatly, simple distillation can be used:
on gentle heating, the components distill
over in order (tlM most volatile first) and
the pure fractions are collected in different
flasks. Mixtures of liquids of similar boil¬
ing points require fractionation for effi¬
cient separation.
D I S T R I C T AT TO R N E Y, a s t a t e o r
municipal official in charge of prosecuting
crimind cases falling under the unit’s
jurisdiction. Federal cases are prosecuted
by the appropriate US attorney for the dis¬
t r i c t .
DISTRICT COURT, federal court of
original Jurisdiction in the US judicial sys¬
tem. It hears both criminal and civil cases

that primarily involve federal laws and, in
the case of diversity Jurisdiction, state
laws.
D I S T R I C T O F C O L U M B I A . S e e
WASHINGTON. D.C.

DIURETICS, drugs that increase urine
production by the kidney. Alcohol and
caffeine are mild diuretics. Thiazides and
other diuretics are commonly used in
treatment of heart failure, edema, high
blood pressure, liver and kidney disease.
D IVERTICUL IT I& i nflammat io in o f
small blind pouches which appear in the
wall of hollow organs, especially the in¬
testines.
DIVIDE, aline of high ground, for ex¬
ample amountain ridge or chain of hills,
which determines the direction of flow of
streams and rivers. The divide may often
extend the length of acontinent, as the
Continental Divide formed by the Rocky
Mountains does in North America.
DIVINATION, the te rm app l ied to
various methods of foretelling the future,
by means of oracles, omens or signs.
These methods include dream interpreta¬
tion, astrology, investigation of parts of
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cemany, sometimes after aset period.
Divorce has existed in most cultures but
its availability and the grounds for it have
varied widely. Christianity regards mar¬
riage as asacrament which may not lightly
be set aside, artd this view has affected the
Western concept of divorce. The Roman
Catholic Church still does not allow it, but
most other churches now allow divorce. In
the US each state makes its own divorce
laws and there is great divergence.

T h e t r e n d h a s b e e n t o w a r d s a l i b e r a l
view, but it has created the migratory or
"quickie" divorce, for which Nevada is
renowned. Adultery is the most widely ac¬
cepted ground for divorce, others include
cruelty, alcoholism, insanity, desertion
a n d c o n v i c t i o n o f a s e r i o u s c r i m e . A
modem trend is to make irreparable break¬
down of the marriage another ground,
without involving the misconduct of either
party: the first states to introduce this were
California and Iowa. Divorce is amajor
social problem in the US; it has been es¬
timated that it ends one in every four mar¬
riages. The possible effect of such marital
instability upon the children involved and
upon society is giving rise to serious con¬

c e r n .

DI]^ Dorothea Lynde (1802-1887), US
s o c i a l r e f o r m e r a n d c r u s a d e r f o r t h e
humane and scientifc treatment of mental
il lness. In 1841 she was shocked to see
mentally sick people injail and launched a
successful campaign to establish mental
hospitals.
DK, Otto (1891-1969), Gwroan painter
and leader of the "new objectivity" school
of social realism. His most famous work is
&e cycle of 50 etchings entitled Der Krieg
(The War; 1924) depicting WWI horrors.
He was jailed (1939-45) by the Nazi
government. In later years he turned to a
form of religious mysticism in his work.
DIXIE, popular term for the southern
states of Che US, particularly those which
formed the Confederacy. The most likely
explanation is that the word dixie derived
from the prc-civiL wab issue of 10-dollar
notes by the Citizens Bank of New Or¬
leans. TTie notes carried the French word

dix (ten) on Che reverse side, so Louisiana
and later the whole South became known
as the land of "Dixies."
D K I E C R A T P A R T Y. S o u t h e r n f a c t i o n
of the US Democratic Party which
posed the 1948 party platfoim on ciî
rights. They ran their own candidates.
G o v e r n o r S t r o m T h u r m o n d o f S . C . f o r
president and Governor Fielding Wright
of Miss, fot vice-)vesident, against the in¬

cumbent President Truman, and received
1,169,000 national and 39 electoral votes.
DIXIELAND, name given to one of the
earliest jazz styles. It originated in New
Orleans as an attempt by white musicians
to copy early Negro jazzmen. It has since
come to be applied to astiictiy stand¬
ardized brand of jazz that stresses im¬
provisation and is somewhat smooths and
more sophisticated than early New Orle¬
ans jazz.
DIZZINESS, sensations of whiri ing,
giddiness, vertigo, caused by abnormd
stimulation of the receptors of balance, or
by rapid movements of the visual field,
and sometimes accompanied by nausea
and nystagmus (fine jerky eye move¬
ments).
D J A I O k RTA . S e e J a k a r t a .

DJIBOUTI, arepubl ic in NE Afr ica,
situ^ed where the coast of Africa ap-
proaches the Arabian peninsula, bounded
by Ethiopia and Somalia.

Ol^cialnatne: Republic of Djibouti
Capital: Djibouti
Area; 8,9S0sq mi
Population: 346,500
Growth ra te : 2 .6%

Languages: Arabic. French
Religion: Muslim
Monetary unit (s): 1Djibouti fianc =1(X)
c e n t i m e s

Land and Economy. Most of the country
is stony desert. The climate is hot. Rainfall
is usually scant, but in some years torren¬
tial rainfall causes flooding. Because of
the character of the terrain, agricultural ac¬
tivity is limited. There are no known mi¬
neral resources, and industry is negligible.
Livestock are important; hides and skins
and live animals are the main exports.
People. The population is almost evenly
divided into two main ethnic groups: the
Afars (from Ethiopia) and the Issas (from
Somalia), the lat ter having asl ight
predominance. Both groups are tradition¬
ally nomadic and depend on livestock;
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species, the better equipped it is to survive
in changed circumstances. (Sec EVOLimoN;
HERKDtTY.)
DOCK, an area of water in aport or har¬
bor, often between two piers, in which a
ship may be berthed for loading or unload¬
ing cargo or for repairs.
D O C TO R O W, E ( d g a r ) L ( a u r e n c e )
(1931- ), US novelist. His critically ac¬
claimed books include The Book of Daniel
(1971), Rasrime (1975), Loon Lake
(1980), and BtHySat/igflte (1989).
DODD, William Edward (1869-1940),
US historian at the U. of Chicago (1908-
33) who served as US ambassador to Ger¬
many (1933-37). At first hopefttl of im¬
proving German-American relations, he
became afirm opponent of the Nazi
regime.
DODDER, aparasitic plant that bears no
leaves but gains all its nourishment from
the host plant. TTierc are nearly 200
species around the world. As each dodder
plant develops, it reaches out for ahost
plant, mto which it sends suckers that
penetrate the living tissue.
DODECANESE, group of Greek islands
in the SE Aegean Sea off Turkey. There
are 12 main islands, and. except for
Rhodes and Cos, they arc largely rocky
and infertile. Italy seized the group in
1912 from the Turks, but after WWU they
were ceded to Greece.
D O D E C A P H C W I C M U S I C . S e e

T W E L V E - T O N E M U S I C .

DODGE, family name of two early
developers of the automobile. Both John
Francis Dodge (1864-1920) and Horace
Elgin Dodge (1868-1920) were bom in
Michigan and began working with cars in
Detroit in 1901. At first they built car
parts in their machine shop for the Ford
and Olds motor companies, but later
began developing their own automobile.
In 1914 they produced acar with an all-
steel body. They founded the Dodge Com¬
pany, which merged with the Chrysler
Corporation in 1928.
DODGE, Mary EUzabeth Mapes (1831-
1905), US children's author, who founded
and ̂ ited the magazine St Nicholas
(1873). She is best known for her book
Hans Brinker, or The Silver Skates (,IS65),
aclassic of children's l i terature.
DODGE CITY, city in SW Kan. on the
Arkansas R. seat of Ford Co. In the late
IBOOs it was acattle center on the Santa
Fe Trait, at tlie head of the Santa Fe Rail¬
road, and it became notorious for its wild
frontier life. It now has railroad shops
and makes agricultural implements. Pop

however, the Issas are more urbanized
than the Afars. The nation's government is
carefully balanced between the two
groups, but historical rivalries persist. The
capital, also called Djibouti, is the
economic and political hub of the country,
with aport and arailway terminus.
History. In 1896 France signed treaties
with Britain. Italy and Ethiopia to define
the boundaries of French Somal i land. In
1967 the colony voted to remain aFrench
posession and became the French Ter¬
ritory of the Afars and the Issas. It became
independent in 1977. Dj ibout i has
remained neutral during strife between its
neighbors, Somalia and Ethiopia, despite
close ethnic ties, and has received
considerable foreign assistance because of
its strategic location. The countiy is aone-
party state.
DJILAS, Milovan (1911- ). Yugoslav
communist leader and wr i ter. He was a
leiiing WWII partisan alongside tito, and
became avice-president after the war. But
because of his outspoken criticisms of the
regime and his general indictment of
communism as aform of government Ire
was imprisoned 1956-66. Among his
works are The New Class (1957) and Con¬
versations with Stalin (1962).
DNA, deoxyribonucleic acid, anucleic
acid comprising two strands of nucleotide
wound around each other in adouble helix
found in all living things and viruses.
DNA FINGERPRINTING, means of
identification by analyzing aperson’s sup¬
posedly unique genetic mueriai taken
from small samples of blood, semen, hair,
or tissue. The technique has been used in
hundreds of criminal cases, although
critics contend that the evidence for its in¬
fallibility is not conclusive.
DNIEPER RIVER, principal river of Uk¬
raine, about l,400mi long. Rising in Rus¬
sia, it flows tluou^ Bel̂ s and Ukraine
to empty into the Black Sea Eof Odessa.
Leading tributaries are the Desna, Pripyat,
Berezina and Sozh. It is amajor water
transport route, and also has many
hydroelectric plants.
DOBIE, James Frank (1888-1964). US
folklorist, at Texas U. 1925-47, who
recorded the legends of Texas and the
southwest in many books.
DOBZHANSKY, Theodos ius (1900-
1975) Russian-bom US biologist, famed
for his study of the fruit fly, Drosophila,
which demonstrated that awide genetic
range could exist in even acomparatively
well-defined species. Indeed the greater
the "geiMlic Ic "̂ of unusual genes in a
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18,900.
DODGSON, Charles Lutwidge. See car-
r o l l . L E W I S .

DODO, acuikey-sized flightless bird with
strong legs and abig bill, now extinct Its
home was tbe island of Mauritius until it
succumbed to the depredations of settlers.
The last dodo died around 1681, but afew
museum specimens and skeletons survive.
DOENITZ, Karl (1891-1980), German
admiral, head of the WWII U-boat service
and later commander in chief of the Ger¬
man navy (1943-45). On Hitler’s death in
1945 he became bead-of-state, and sub¬
sequently surrendered to the Allies. He
was tried for war crimes at Nuremberg
and served 10 years in prison.
DOG, carnivorous mammal of the fomily
Canidae, usually with long legs, long
muzzle and bushy tail, that lives by chas¬
ing its prey. Many Uve in packs. Wild
dogs include the raccoon dog of Asia and
seve ra l Sou th Amer i can f o rms l i ke t he

bush dog and the maned wolf. Domestic
dogs are members of the species Cams
familiaris
DOGBAN^ aplant with clusteis of smalt
pinkish-white flowers and poisonous
leaves and stems. Relatives of the dogbane
are used in the manufacture of poisons fm
a r r o w s .

DOGFISH, small sharks rarely reaching
Sf(. Urey have the same ugly heads and
rough skins as tbe typical sharks and feed
on the bottom of the sea, catching worms,
shrimps, fish, and mollusks. The eggs are
laid in homy cases.
DOGWOODS, plants ranging from herbs
to trees. The bunchbetry is aherbaceous
dogwood and the flowering dogwood is a
small tree.
DOHNANYI, Ernst von (1877-1960)
Hungarian composer and pianist, conduc¬
tor of Che Budapest Philharmonic Or¬
chestra (1919-44). His music, influenced
by BRAHMS, includes the light-hearted
Varialions on aNursery Song (1913) and
Ruralia Hungarica (1924), both for piano
and orchestra.

DOL^ Elizabeth Hanford (1936- ).US
politician, wife of Robert Dole. She
served as secretary of labor in President
B u s h ' s a d m i n i s t r a t i o n u n t i l 1 9 9 0 w h e n
s h e b e c a m e e x e c u t i v e d i r e c t o r o f t b e
American Red Cross.
DOLE, James Drummond (1877—1958),
U S b u s i n e s s m a n w h o w e n t ( 1 8 9 9 ) t o
Hawaii and there founded and developed
the Hawaiian pineapple indusBy.
DOLE, Robert J. (1923- ), US pol¬
itician, unsuccessful Republican vice-

presidential candidate in 1976 as running
mate of Gerald Ford. Twice decorated in

WWll, he was Republican national chair¬
man 1971-73 and senator from Kan. from
1974. He unsuccessfully sought the
Republican presidential nomination in
1983.

DO^ Sanford Ballard (1844-1926),
US Jû  and leader of tbe Republic of
Hawaii. In 1893, he led the movement
which overthrew Queen Liliuokalani and
r e s u l t e d i n t h e e s t a b l i s h m e n t o f t h e
Hawaiian republic, of which Dole was
proclaimed president (1894-1900). After
US annexation in 1898, he served as ter¬
ritorial governor 1900-03.
DOLL, aminiature representation of the
human form, used as atoy or, in some
societies, asacred object. 1^ practice of
making dolls is an ancient one. Some of
the earliest examples, made from awide
range of substances including wood, bone,
ivory and clay, have been found in Pakis¬
tan at Mpheojo-Daro (c3000 BC) and on
Babylonian, Egyptian and Aztec sites. In
a n c i e n t s o c i e t i e s d o l l s w e r e o f t e n e n ¬

tombed with the dead. In America, they
are still used in Hopi and Zuni Indian
rites.

The modem doll has its cxigin in
medieval doll nativity scenes and in the
14th-century fashion dolls of France and
England. During the 16th century, Nurem¬
berg in Germany became amajor center
of doll making, noted paiticularly for its
figures carved from wood. Papier-machf
and wax were used in the 19th century
as ideal materials for fashioning dolls'
beads. Present-day dolls are made from a
variety of synthetic materials, their
desi^s inccnporating such sales gimmicks
as "voices," working limbs and moving
eyelids.
D O L L A R , m o n e t a r y u n i t w h i c h
originated in the 16th century as the Ger¬
man "Thaler." Taking its name from its
place of origin, the Joachimsthal silver
mines in Bohemia, it was used widely in
the West Indies and the American maiir-

land in the colonial period because of its
standard weight and purity.
DOLOMITE& Alpine mountain range in
NE Italy mainly composed of vividly
colored dotomitic limestone. The highest
peak is Marmolada (10,965ft). Apopular
tourist and climbing resort, its main center
is Cortina d' Ampezzo.
DOLPHINS, a^up of aquatic mam¬
mals. Dolphins are small-toothed whales
living in schools and feeding mainly on
fish. The largest, the killer whale, also
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"ploughland and habitations, men, both
bond and free," housing conditions, ser¬
vices and rents owned by gentry and
peasants, land values and every detail of
rural economy in the years 1066-1085. It
was compiled largely by itinerant commis¬
sioners with the aid of juries of inqui^. A
statistical record unique in medieval
Europe, it is an invaluable source for
English national and local history.
DOMINGO,PIacido(1941- j .Spanish-
bom Mexican tenor. In 1961 he made his
debut in Mexico as Alfredo in La Traviata
and h is US debut wi th the Dal las Civ ic

Opera. He sang in Israel (1963-65) with
the NY City Opera (1965-67) and joined
the Metropolitan Opm in 1968.
DOMINIC, Saint (1170-1221), Spanish
churchman, founder of the rxjMiNiCAN or¬
der. From 1207 he was leader of amis¬
sion to the Albigensian heretics of S
France. In 1216 tlie pope approved
Dominic's plans for anew preaching
order based on ideals of poverty and
scholarship. The order grew rapidly and
Dominic spent the rest of his life supervis¬
ing it. He was canonized in 1234. His
feast day is Aug. 4.
DOMINICA, an independent state, is the
largest island in the Windward Islands of
the Lesser Anti l les group, between
Guadeloupe and Martinique.

feeds on seals. The pilot whale is anotlier
large dolphin, but the most well-known
member of the family (Delphinidae) is the
bonlenosed dolphin, ahighly intelligent
mammal with an amazingly developed
system of echolocation for finding food
and avoiding obstacles.

Asecond family of dolphins (Platanis-
tidae) lives in fresh water, and includes
the Chinese lake dolphin and the blind
susu or Ganges dolphin. (See also por-
POtSE.) The Pacific spout fish of the family
Corphaenuiae is also known as the dol¬
phin. It has ablunt head and forked tail,
and can swim at great speed. It is a
popular Hawaiian food fish, cal led
mahimahi. In the EPacific dolphins often
travel with schools of yellowfin tuna and
are accidentally caught and killed in great
numbers by tuna fishermen.
DOMAGK, Gerhard (1895-1964), Ger¬
man pharmacologist who discovered the
antibacterial action of the dye prontosil
red. This led to the discovery of other
sulfa drugs. In recognition of this Dotnagk
w a s o f f e r e d t h e 1 9 3 9 N o b e l l Y i z e f o r

Physiology or Medicine, though the Nazi
government did not allow him to accept it
at the time.
DOME, in architecture, an oval or hemis¬
pherical vault, used to roof alarge space
without interior suppoits. The first domes
were built around 1000 BC by the Per¬
sians and Assyrians, but these were small
and the dome did not become archi tec¬
turally significant until Roman limes. The
PAKTHEON, in which the dome rests on a
drum-shaped building, is an outstanding
example of the large-scale dome. The
Byzantine architects of hagia sophia in
Constantinople evolved the pendeniive, a
device enabling the construction of agreat
dome over asquare cent ra l a rea .
BRUNELiESCHi’s dome on the cathedral in
Florence has an inner and an outer shell;
Sir Christopher wren's dome for St.
Paul's, London, has three shells. Modem
techniques and lightweight materials per¬
mit the spanning of vast areas, as at the
Houston Ast rodome.
DOMENICHINO (born Domenico Zaro-
pieri; 1581-1641), Italian Baroque painter

Bologna, noted for the landscape set¬
tings of his pictures. Trained by the Car¬
racci brothers, he painted large fresco
schemes, notably The Life of St. Cecilia
(1613-14). in palaces and churches in
R o m e .
DOMESDAY BOOK, asurvey of most
of England compiled for William Ithe
Conqueror in 1085-86. It describes

Official name: C o m m o n w e a l t h o f
D o m i n i c a

Capital: Roseau
Area: 290sq mi
Population: 86,500
Growth ra te : 1 .7%

Languages: English, French patois
Religion: Roman Catholic
Monetary imit(s): 1East Caribbean dol¬
lar =100 cents

Land . Domin i ca i s c rossed f rom N to S
by amountain range, which contains
Mome Diablotin (4,747ft), the highest
point in the Lesser Antilles. The climate is
tropical, without great seasonal variations.
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Average temperature reaches 80 Tand
rainfall is heavy.
Petrie and economy. Most people are
Ne^oes or mulaitoes. TTie rich volcanic
soil produces bananas, coconuts, citrus
fru i ts and c innamon. Dominica tdso ex¬

ports pumice. Tourism is not yet fully
developed but is actively encouraged by
the government. Dominica’s economy
was badly hurt in 1979 when hurricane
David destroyed almost all banana and
citrus plantations.
History. Discovered by cct-umbus in 1493
and colonized by France in the early 17th
centi^, Dominica was acquired by
Britain in 1805 and became internally
self-governing in 1967. In 1978 the island
achieved full independence. In 1983
Dominica was among the Caribbean nar
dons requesting US interveatitm in
Grenada and sent atoken force there. A
1987 proposal to join the six other mem¬
bers of the Organization of Eastern Carib¬
bean States in asingle nation was to be
voted upon in areferendum.
DOMINICAN ORDER, offic ia l ly the
Order of Preachers (O. P.). Roman
Catho l i c o rder o f h ia i s . I t was founded

(1216) by St. ixJMiNic, with approval from
Pope Honorius III, as aband of highly
trained priests, pledged to poverty, study
and itinerant preadinig. The first friaries
were intended as hostels, not peimaoent
residences. The "Black Friars," as they
were popularly named for the black cloak
they wore over their white habit while
preaching, played amajor role in the
medieval iNQUi.srna>i and produced many
great missionaries and theologians, notâ
ly AQUINAS. There were associated orders
of nuns and of lay men and women.
DOMINICAN REPUBLIC, state in the
eastern two-thirds of the island Hispan¬
iola, which it shares with Haiti.
Land. I^ ra l le l mounta in cha ins run f rom

NW to SE. The biggest of these, the Cor¬
dillera Central, contains Pico Duarte, which
at 10,490ft is the highest point in the West
Indies. The main rivers (Yaque del Norte,
Yaque del Sur and Yuna) rise there. To the
Nof the range lie the Qbao and Vega Real
bwlands, the main agricultural area. Hie
climate is subtropical vdth an annual ram-
fall averaging 50in. Hurricanes tend to
occur between Aug. and Nov. In 1979 hur¬
ricane David devastated the island.
People. About 11% of Dominicans are
black. 16% are Caucasians and 73% are of
mixed blood. Slightly less than half of the
people live in rural areas. About 30% of
the population is illiterate.

Onicial name: Dominican Republic
Capital: Santa Domingo
Area: I8,704sqmi
Population: 7,385,000
Growth ra te : 2 .0%

Language: Spanish
Religions; Roman Catholic
Monetary uoil(s): 1DR peso =100 cen¬
t a v o s

Economy. Sugar, coffee, cocoa, tobacco
and bananas are the principal crops. 75%
of exports are agricultural. Industry is con¬
centrated around the capital, arid apart
from agricultural processing includes ce¬
ment, textile and plastic manufacture.
There is also mining ofbauxite and nickel,
and tourism is increasingly important.
History. Hispaniola was discovered by
COLUMBUS in 1492. The Epart remained
Spanish, while the Wpart was ceded to
France in 1697. After centuries of turmoil
the independent Dominican Republic
emerged in 1844, but conunued to be tom
by inetnal troubles under asuccession of
dictators and revolutions. It was occupied
by the US Marines (1916-1924). In 1930
an army revolt put General Trujillo in
power. His dictatorship ended with his as¬
sass inat ion in 1961. Free e lec t ions fo l¬
lowed, but the new left wing government
of Juan Bosch was overthrown by a
military coup in 1963. An attempt to
reinstate Bosch prompted US intervention
in the form of armed occupation of Santo
Domingo (1965). Joaquin Balaguer served
as ^sident 1966-78; returned to office
again in 1986, he was reelected in 1990.
DOMINION DAY, July 1. Canadiai na¬
tional holiday conunemoraiing the crea¬
tion of the independent Dominion of
Canada under the Br i t i sh nor th Amer ica
ACT (1867).
DOMINOES, agame for two to four
people, played with flat rectangular blocks
usually made from wood, ivory, or bone.
The game was introduced to Europe,
[wobably from China, in the middle of the
18th century. Dominoes is normally
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played with aset of 28 pieces. The face of
each piece is divided into two sections,
each of which is either blank or has up to
six dots or pips. The set of dominoes con¬
tains every possible combination of num¬
bers from 0-0 (double blank) to 6-6
(double six). During play, each player in
turn must attempt to match anumlUr on
one of the dominoes or bones in his hand
with one of the two exposed ends on the
tabic. If he fails, he must draw afurther
piece from the central pool, or boneyard
Play stĉ  when aperson has disposki of
al l h is dominoes. Anumber of var ia t ions
on the game have been developed, and the
number of pieces may also vary. Some Es-
Itimo tribes gamble furiously at agame in¬
volving over 100 pieces.
D O M I T I A N ( A D 5 1 - 9 6 ) , R o m a n
emperor, 81-96, son of Vespasian and
brother of Titus, whom he succeeded, He
governed efficiently but harshly, his last
years amounting to areign of terror. He
was assassinated at the instigation of his
w i f e .
DONATELLO (1386-1466), Florentine
sculptor, amajor figure of the Italian
RenaissaiKe. He trained as ametal worker

with Ghiberti, and as amarble sculptor.
His many commissions for the cathedral
of Rorence include the famous putii for
the singing gallery. Other major works are
Si. George Slaying the Dragon (1415-
17). the graceful bronze David (1432) in
the Bargello, Rorence, and the equestrian
statue known as the Gal tameiata Monu¬
ment (1447-53), in Padua.
DONIPHAN,

and Superman).
DONKEY, the domesticated form of the
wild ass. it is descended from the African
wild ass of Ethiopia. The donkey is related
to the horse, but has long ears, alarge
bead and ashort mane, atuft of hair on the
end of the tai l and no callosit ies on the

hind legs. Adark band usually runs along
the back and another over the shoulders.

Crossbreeding with the horse produces the
mule or the hinny, which is sterile. It is
surefooted and intelligent and much used
as apack animal.
DONLEAVY, James Patrick (1926- ),
US novelist and playwright known for his
blackly humorous vision of life in such
works as The Ginger Man (1955), ASin¬
gular Man (1963). andS/wta (1979).
DONNELLY, Ignatius (1831-1901), US
politician and writer. ARepublican Con¬
gressman for Mirui. 1863-69, he later led
the GRKBNBACK PARTY and in the 1890s the

Populist Party. He wrote the partj’ plat¬
form and was the Populist nominee for
vice-president in 1900. He wrote several
speculative works, including the Utopian
novel Caesar's Column (1891).
DONNER PARTY, group of 87 settlers
from Dl.. led by George Donner, who
were irapfted by snow in the Sierra
Nevada, NCal., in the winter of 1846-47.
When food ran out, the surviving mem¬
bers resorted to cannibalism. Only about
half the group were rescued.
DONOVAN. Wi l l iam Joseph (1881-
1959), US soldier, attorney and govern¬
ment o ffic ia l . N icknamed "Wi ld B i l l , ” he
won aCongressional Medal of Honor for
his service in WWl. During WWTI he
created and headed the Office of Strategic
Services (OSS), which was the forerunner
of the CENTRAL tNTELUGENCB AGENCY.
DON QUIXOTE. See Cervantes Saave¬
d r a . M K j U B L d e .

DON RIVER, river in European Russia,
about l,224mi long. Rising SE of Tula
(about lOOmi Sof Moscow) it flows SE to
within 48mi of the Volga, to which it is
linked by the Volga-Don Canal, and then
SW to the Sea of Azov. It is mostly
navigable and carries coal, timber and
grain. The Don is rich in fish and has
many fishing villages on its banks.
DOOLITTLE, ffilda (1886-1961), US
poet, known as H.D. She lived in Europe
after 1911. H.D. was one of the first im-
AGiSTS in America, and she continued to
develop the Imagist style in her later
poetry. Her works include Sea Garden
(1916), TAe Walls Do Not Fall {\9AA)ind
the novel flnf Me to Live (1960).

W i l l i a mA l e x a n d e r
(1808-1887), US soldier and lawyer. In
1838, commanding the Mo. state militia,
he refused orders to execute Joseph Smith
and o ther Mormon leaders . In 1846-47 ,
during the Mexican war, he led his men
on acelebrated long march of 3,6(X)mi
tom Santa Fe, N.M., to Chihuahua,
Mexico (which he captured) and then back
to Mo.
DONIZETTL Gaeuno (1797-1848) ,
Italian opera composer. Influenced by ros-
SINL he developed the traditions of serious
and comic opera. His operas include L'-
Elisir d'Amore (1832) Lucia di Lammer-
moor (1835) and Don Pasquale (1843).
He influenced vbrdi.

DON JUAN, legends^ libertine, often
the subject of dramatic works in which,
after adissolute life, he was led off to hell.
The earl iest-known dramatizat ion is Tirso
dc Molina’s The Rake of Seville (1630).
Other versions are by mozart (Don
Ciovaniti). BYRCW and G. B. shaw (Man
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DOOLITTLE; James Harold (1896- ),
US pilot and WA^ll air hero. Famous as a
racing pilot in the 1920s and early 1930s,
be led the first air raid on Tokyo on April
18. 1942. After the war be was an execu¬
tive in the ^rospace industry.
DOPPLER EFFECT, the change ob¬
served in the wavelength of asonic,
electromagnetic or other wave because of
relative motion between the wave source
and an observer. As awave source ap¬
proaches an observer, each pulse of the
wave is closer behiitd the previous one
than it would be were the source at rest

relative to the observer. Hiis is perceived
as an increase in frequency, the pilch of a
sound source seeming higher, the color of
ali^t source bluer. When asound source
achieves the speed of sound, asonic bocms
results. As awave source recedes from an

observer, each pulse is emitted farther
away ftom him than it would otherwise
be. There is hence adrop in pilch or a
reddening in color.

The Doppler Effect, named for Chris-
tian Johann Doppler (1S03-1833) who
first described it in 1842, is of paramount
iiE^tortance in astronomy. Observations of
stellar spectra can deiennine the rates at
which stars are moving towards or away
horn us, while observed red shifts in the
spectra of distant galaxies are generally in¬
terpreted as an indication that die universe
as awhole is expanding.
DORE, Gustave (1832-1883). French
engraver, Illustrator and painter. He
created dreamlike, grandiose scenes in a
fantastic, bizarre style and is known esp>e-
ciaJly for line engravings of unusual
power provided for editions of Balzac’s
Contes Drolatiques (1855), Dante’s Infer¬
no (1861), Cervantes' Don Quixote (1863)
and the Bible (1866).
DORIANS, people of ancient Greece.
Originating from the lower Balkans, they
probably defeated the Achaeans and con¬
quered the Peloponnese between 1100 and
950 BC, subsequently extending their in¬
fluence to the Aegean Islands, Crete, Sici¬
ly and parts of Asia Minor, Africa and
Italy.
DORION, Marie (1790-1850), Native
American of the Iowa tribe known for her
braveiy in the Astor Overland Expedi¬
tion.

DORMOUSE, asquirrel-like rodent with
large eyes. It is nocturnal and feeds on
se^s, shoots, and small animals.- There
are several species scattered over Europe,
Asia, and Afr ica.
DORR, Thomas Wilson (1805-1854).

US const i tu t ional re former and leader of
Dorr ’s Rebellion. Elected to the R.I. state
legislature in 1834, be became head of a
popular agitating for the exteositm
of voting rights.

In 1842 the R.l. state legislature and
Dorr’s party formed separate administra¬
tions, but Dorr’s administration collapsed
a f t e r a n a i m e d c o n f r o n t a t i o n . H e w a s
jailed for treason 1844-45.
DORSEY, J immy (1904-1957) and
Tommy (1905-1956), US swing mu¬
sicians and band leaders. Jimmy, a
clarinetist, and Tommy, atrombonist,
together and separately led some of the
most popular dtuice bands of the 1930s
and 1940s, the "big band" era.
DC^PASSOS, John (Roderigo) (1896-
1970), US novelist and writer of American
social history. His trilogy, U.S.A (1937),
depicts 20th-century American life up to
1929. making use of innovative, coUage-
like reportage techniques. Other works are
Manhattan Transfer (1925), District of
Columbia (a trilogy; 1952) and Midcentu¬
ry (1961).
DOSTOYEVSKY, Fyodor Mikha i lo¬
vich (1821-1881), major Russian novelist
He spent several years in the army but
resigned his commission in 1844 to devote
himself to writing. Arrested in 1849 as a
member of asocialist circle, Dostoyevsky
was condemned to be shot; however, the
sentence was commuted in the execution
yard to four years’ hard labor in Siberia.
During the 1860s be founded two journals
and traveled in Europe after his consump¬
tive wife and his brother had died, and
after he had incurred large gambling
debts. He did not finally return to Russia
until 1871,

In 1876 he edited his own monthly. The
Writer’s Diary. Suffering from epil^sy
fw most of his life, he dî  after an epilep¬
tic attack. Dostoyevsky’s major novels.
Crime and Punishment (1866), The Idiot
(1868), The Devils (1871-72) and The
Brothers Karamazov (1879-80), reveal
his deep understanding of the complex
psychology of human character and the
pr̂ lems of sin and suffering.
DOU, Gera rd (1613-1675) , Du tch
painter. His father, aglass painter, fust ap¬
prenticed him to an engraver, and he later
(1628-1631) became
REMBRANDT. Dou developed Che tradition
of smaU, minutely finished pictures, with
enamel-like surfaces, painting genre
scenes, portraits, stiU lifes and landscapes.
DOUAYBIBL^ first official Roman
Catholic English version of the Bible. It

p u p i l o fa
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DOUGHTY, Thomas (1793-1856), US
landscape painter, afounder of the hudscw
RIVER SCHOOL His plctuTes of woodlands,
river valleys and lakes have asilvery light.
Among his works are On the Hudson and
ARiver Glimpse.
DOUGLAS, Donalit Wills (1892-1981),
US aircraft designo' and maoufacturo'.
Douglas Aircraft ’s twin<ngine DC-3
(1936) was the most succesŝ l transport
plane of the piston era. 'Hie company
merged (1967) with McDonnell Aircraft.
DOUGLAS, Uoyd Cassd (1877-1951),
US clergyman and author. His first novel.
Magnificent Obsession (1929), was fol¬
lowed by other extremely popular woiks.
The Robe (1942) was on bestseller lists fa
three years.
DOUGLAS. Stephen Arnold (1813-
1861), US politician, affectionately known
as the "L i t t le Giant . ” He is remembered
for his debates with Abraham Lincoln in
the 111. Senate elections (1858) which
brought Lincoln to national attention. He
was aDemocratic congressman 111.
Ig43_47, and senator 1847-61. Involved
in the issue of slavery in the new states, he
helped draft the compromise qT laso, based
on squatter soverqcnty, and the kansas-
MRBRASKA ACT (1854). In 1860 he was the
unsuccessful Democratic presidential can¬
didate, but later supported Lincoln and the
U n i o n .
DOUGLAS, Wi l l iam Orv i l le (1898-
1980), Justice of the US Supreme Court
1939-1975, longer than any other justice.
An expert on business law, he had been
chairman of the securtt ies and exchange
COMMISSION. As aJustice, he favored a
broad exercise of court powers and was an
ardent defender of civil rights and free
speech. He wrote some 30 books, many
defending nature and wilderness.
D O U G L A S - H O M B ; A l e c ( 1 9 0 3 - X
British Conservative prime minister 1963—
64. After being foreign secretary 1960-63,
he renounced six peerages in order to sit
in the House of Commons while serving
as prime minister. He followed amoderate
anticommunist policy and achieved some
compromise on Commonwealth racial is¬
sues. After serving again as forei^
secretary 1970-74 he received alife
peerage.
DOUGLASS,
US escaped slave (bom Frederick Augus¬
tus Washington Bailey) who became a
leading abolitionist and orator. He lec¬
tured for an antislavery society in Mass,
and published The Narrative of the Life of
Frederick Douglass (1845). He cam-

was t rans la ted f rom S t . Je rome 's La t i n

Vulgate Bible by English Catholics exiled
in Doua i , NFrance . The New Tes tament
was published in 1582, the Old Testament
in 1609-10. 'D ie t rans la t ion was rev ised

by Bishop Challoner 1749-72.
DOUBLE-BASS, stringed musical instru¬
ment, contrabass of the violin family.
About 6ft high, it has four strings tuned in
fourths, afite string or an extension at the
neck is sometimes ̂ ded. The double-bass
is usually bowed, but jazz basses are
plucked.
DOUBLEDAY, Abner (1819-1893), US
Union general, credited with the invention
of basdball in 1839 at Cooperatown, N.Y.
He fired the first Union gun in defense of
Fort Sumter and was ahero of the Battle
of GBITYSBURa

DOUBLE JEOPARDY, principle em¬
bodied in the 5th Amendment of the US

Constitution, protecting aperson against
being tried twice on the same charge. The
US Supireme Court, in Benson v. Maryland
(1969). held that this principle was ap¬
plicable to the states throu^ the "due
process" clause of the 14th Amendment.
Neither fed^ nor state officers can ap¬
peal averdict of acquittal, but the accused
may appeal averdict of guilty.
DOUBLE STAR or binary star, apair of
stars revolving around acommon center
of gravity. Less fluently the term
"double star" is applied to two stars that
merely appear close together in the sky,
though in reality at quite different distan¬
ces from the earth (optical pairs), or to two
stars whose motions are linked but which
do not orbit each other (physical pair).
About 50% of a i l s tars are members o f
either binary or multiple star systems, in
v d i i c h t h e r e a r e m o r e t h a n t w o c o m ¬

ponents. It is thought that the comportents
of binary and multiple star systems are
formed simultaneously.

Visual binaries are those which can be
seen telescopically to be double. There are
comparatively few visual bittaries, since
the distances between components are
small relative to interstellar distances, but
examples are Capella, Procyon. Sirius and
Alpha Centauri.

Spectroscopic binaries, while unable to
be seen telescopically as doubles, can be
detected by red shifts in their spectra, their
orbit making each component alternately
approach and recede from us.

Eclipsing binaries are those whose
components, due to the orientation of their
CKfiii, periodically mutually eclipse each
other as seen from die earth.

Frederick (1817-1895),
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paigned in England, purchased his
freedom and returned to establish his own

newspaper. North Star, in Rochester, N.Y.
In the CIVIL war he recruited Negroes for
the North and during RECONsraucnoN
pressed for Negro civil rights. He held
various federal posts and was US minister
to Hait i 1889-91.

DOUM PALM, fruit-bearing tree of the
palm family. Hie tree has an oval fhiit
about the size of an apple. The ancient
Egyptians often put large quantities of the
fruit in the tombs of their pharaohs.
DOVE, the name sometime given to a
small member of the pigeon family, for
example the rock dove and mourning
dove. There is no real difference between

pigeons and doves, and species are labeled
arbitrarily.
dove; Art t iur Garfield (1880-1946),
US palmer, aprecursor of the abstract
expressionists.
DOVER,
separating SE &igland from NFrance,
connecting the English Channel with the
North Sea. It is around I9mi across at its

narrowest point. The chief ports are
Dover, Folkestone, Calais and Boulogne.
Of great strategic importance, the strait
was the scene of the first repulse of the
Spanish Armada (1588), the Dover
(antisubmarine) Patrol of WWl and the
evacuation from Dunkerque (1940). The
strait is frequently crossed by long-dis¬
tance swimmers.
DOW, Charles Henry (1851-1902), US
journalist who, with Edward D. Jones,
founded (1882) afinancial news service,
Dow Jones &Company. From 1889 the
company published the Wall Street Jour¬
na l , o f wh ich Dow was the ed i to r. Dow
also developed the index of stock prices
k n o w n a s t h e d o w - j o n e s i n d u s t r i a l

New York Stock Exchange Price Index
(all stocks traded on the exchange).
DOWLAND, John 0563-1626), Engli^
composer and lutenist, best known for his
songs and acollection of lute pieces
Lachrimae (1604). He traveled to France,
Italy, Germany and Denmaik in the ser¬
vice of various kings and princes. From
1612, he served in the court of James I.
DOWNING STREET, in Westminster,
London, location of the British Foreign
Office and of the pr ime minister ’s
residence (No. 10) since the 18th century.
D O W N ’ S
mental and physical retardmion caused by
an extra chromosome. The condition, also
called Mongolism, is characterized by a
flat face and epicanthic folds. Women
over 35 are at greater risk than younger
ones of giving birth to Down’s syndrome
children. Amniocentesis permits detection
of the condition in the fetus.

DOWSON, Ernest Christopher (1867-
1900), English poet, one of the so-called
d e c a d e n t s o f t h e 1 8 9 0 s . F r o m a l i f e o f
misery and squalor he produced adelicate,
mellifluous poetry on themes of love and
lost childhood. He influenced the early
workofW. B. VBATS.
DOYLE, S i r A r thu r Conan (1859-
1930), British writer, creator of the detec¬
tive Sherlock Holmes, in many short
stor ies and four novels. Adoctor, so ld ier
and campaigner for law reform, he also
w r o t e h i s t o r i c a l n o v e l s s u c h a s M i c a h
Clarke (1889) and science fiction, as in
The Lost World (1912). In later life he be¬
came an adherent of spiritualism.
D ’ O Y LY C A R T E , R i c h a r d ( 1 8 4 4 -
1901), English impresario who produced
GILBERT and suLUVAN'sfirst operetta. Trial
by Jury, in 1875. In 1878 he founded the
D’Oyly Carte Opera Company, and in
1881 built the Savoy Theatre, London, as
astage for works by Gilbert and Sullivan.
DRACO (7th century BC), lawgiver in
Athens. His code (c621 B(j) made both
serious and trivia) crimes punishable by
d e a t h — h e n c e t h e t e r m " D r a c o n i a n " t o
describe any harsh legal measure, schxin
later repealed all the laws except those
dealing with homicide.
DRACULA, in the book of that name by
Bram Stoker, aTransylvanian vampire
count, subject of many horror films. The
name, meaning "demon," was applied to
Vlad IV the Impaler, a15th-century
Walachian prince upon whom Stoka-
based the character.

DRAETT, Military, or conscription, sys¬
tem of raising armed forces by compul-

SYNDROME, congenital

Strait of, narrow passage

A V E R A O E

DOW, Herbert Henry (1866-1930), US
chemist and industrialist. Successful at ex¬
tracting chemicals and metals from brine,
he founded (1897) the Dow Chemical
Company, which b^ame agiant in the in¬
dustry.
DOW JONES INDUynUAL AVERAGE,
the most frequently cited gauge of US
stock market performance. Compiled
smee 1884, the Dow Jones Industrial
Average is acomposite of the prices of 30
leading industrial slocks. In addition, Dow
Jones compiles aTransportation Average
(20 stocks), aUtility Average (15 stocks)
and aCombined Average (all 65). Other
key market indicators are Standard and
Poor's Stock Prices (500 issues) and the
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gills inside the intestine and can shoot
water out of the rectum in aform of jet
propulsion. The food of the nymphs is
small animals which arc caught in an ex¬
tensible hooked "mask." They are some¬
times pests of fish hatcheries. The largest
dragonfly, which lives in Borneo, has a
7in wingspan, but fossilized remains have
been found of acrow-sized dragonfly with
a27in wingspan.
DRAINAGE,
surplus water from land. Drainage is an
essential part of farm planning and
management. Without it successful crop
production and retention of soil fertility
would be impossible.
DRAKE, S i r F ranc is (1543-1596) .
English admiral and explorer, the first
Englishman to sail around the world
(1577-80). During his circumnavigation
aboard the Golden Hind. Drake seized a
fortune in booty from Spamsh settlements
along the Soû  American Pacific coast.
He was knitted on his return by Queen
Elizabeth I. In 1587 he destroyed alarge
part of the Spanish fleet at anchor in Cadiz
harbor. The following year he was joint
commander of the En^ish fleet which,
with the help of astorm, dispersed and
destroyed the Spanish Armada.
DRAMA. See tMEATER.

DRAVIDIANS, subgroup of the Hindu
race, some 100,000.000 people of (main¬
ly) SIndia. They are fairly dark-skinned,
stocky, have rather more Negroid features
than other Indians, and are commonly
dolichocephalic. (See also race.) The
Dravidian languages are afamily of some
22 languages, perhaps the most important
from aphilological point of view being
Tamil, texts in which date back to at least
the 1st century BC.
DRAWING, the a r t o f de l inea t ing
figures, objects or panems on asurface,
usually paper. Two general types of
medium are used; dry mediums such as
graphite, metalpoint. charcoal, chaiks and
crayons, and wet mediums, inks and
washes, applied by pen or brush. Draw¬
ings have t rad i t iona l l y served as
preparatory studies for paintings, sculp¬
t u r e s o r w o r i t s o f a r c h i t e c t u r e . A r t i s t s
like the 13th-century architect Villiard
d’Honnecourt or the Renaissance painter
Pisanello drew and collected together
many detailed studies for use in other
wor^. LEONARDO DA viNCT drew to create
and elaborate his art ist ic ideas, and l ike
RAPHAm., DORER, MICHELANGELO and
REMBRANDT made drawing an art form in
its own ri^t. During the 17th century.

sory recruitment. The modem practice is
more aptly described as selective service.

During the civn. war both North and
South used conscription, but mainly to en¬
courage volunteering. In the US pe^etime
conscription was first introduced in 1940
and though dropped briefly in 1947 con¬
tinued through to 1973 to meet the
demands of the Korean and then the Viet¬
namese commitment.

Conscription has frequently given rise to
civil protest. During Johnson’s presidency
(1963-69), anti-draft demonstrations, with
mass burning of draft cards, became a
popular form of p>rotest against involve¬
ment in Vietnam. In June 1980, President
Ca r te r r e i ns ta ted t he Se lec t i ve Se rv i ce
System, which had been in a"standby"
position since the start of the all volun¬
teer FORCE in 1973. U.S. males bom in
1960 or later and at least 18, including
citizens, resident aliens and conditional
entrants to the US, were required to
register with the Service through the post
office. In 1981 the US Supreme Court
ruled that Congress could constitutionally
exclude women from the draft.
DRAFT RIOTS, in the Civil War, violent
protests against the Union Conscription
Act (1863), which permitted adrafted man
to avoid service by providing asubstitute
or paying $300. Mobs ruled New York
City July 13-16, during which time blacks
and abolitionists were murdered and arson
and looting were widespread. Order was
eventually restored by army, navy militia,
and police forces, and the draft was peace¬
fully resumed in August.
DRAGON (from Greek drakon, serpent),
legendary monster, usually represented as
afire-breathing, winged serpent or lizard,
with crested head and large claws. Apart
from the wingless Chinese and Japanese
dragons, which were beneficent, dragons
were usually regarded as symbols of evil,
and dragon-slayers, for example Saint
George, as saints and heroes.
DRAGONFLIES, beautiful and pre¬
datory flying insects, readily identifable
by the long, slender aMomen, two pairs of
transparent wings, each covered in anet¬
work of veins, and large compound eyes
which may contain 30.000 separate facets.
Dragonflies are superb fliers, some being
credited with spe^ of 60 mph and can
dar t fo rward, hover, then shoot fo rward
again with the greatest of ease. Each
dragonfly patrols an area, usually near
water, where it feeds on insects. The e^s
are laid in water and the nymphs live
under water for ayear or more. They have

the practice of removing
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drawing evolved into an important artistic
discipline. In the I9th century, Ingres was
amajor exponent of this discipline.
Modem masters of drawing include Picas¬
so. KLEE and MATISSE.
DREADNOUGHT, Br i t ish batt leship
(1906) of revolutionary design. Weighing
18,000 tons and capable of traveling at 21
knots, the Dreadnought carried ten 12in
guns. At the time of her completion there
was nothing afloat to match her for speed
and firepower. By the outbreak of WWl
nine Dreadnought<\ass ships and 12
other big-^n battleships were in service
in the British navy.
DREAMS, fantasies, usually visual, ex¬
perienced during sleep and in certain other
situations. About 25% of an adult’s sleep¬
ing time is characterized by rapid eye
movements (REM) and brain waves that,
registered on the electroencephalograph,
resemble those of aperson awake (EEG).
This REM-EEG sta te occurs in anumber
of short periods during sleep, each lasting
anumbCT of minutes, the first coming
some 90min after sleep starts and the
remainder occurring at intervals of rough¬
ly 90min. It would appear that it is during
these periods that dreans take place, since
people woken during aREM-EEG period
will report and recall visual dreams in
some 80% of cases; people woken at other
times report dreams only about 40% of the
time, and of far less visual vividness. Ob¬
servation of similar states in animals sug¬
gests that at least all mammals experience
dreams. Dreams can also occur, though in
alimited way, while falling asleep; the
origin and nature of these is not known.
Dream interpretation seems as old as
recorded history. Until the mid-19ih cen¬
tury dreams were regarded as super¬
natural. often prophetic; their possible
prophetic nature has been examined in this
century by, among others. J. W. Dunne.
According to freud, dreams have alaient
content (tile fulfilment of an individual’s
particular unconscious wish) which is con¬
verted by dreamwork into manifest con¬
tent (the dream as experienced). In these
terms, interpretation reverses the dream-
work process-
DREDGING, the removal of sil^ mud
and sand from harbors and navigation
channels to keep them open for shipping.
The bucket dredger is the most widely
used- An endless moving chain of buckets
extends down beneath the keel in to the
mud to be dredged.
DRED SCOTT CASE, suit brought by
Scon, aslave from Mo., on the grounds

that temporary residence in aterritory in
which slavery was banned under the Mis¬
souri COMPROMISE had made him free. The
majority opinion of the US Supreme Court
in 1857, readby Chief Justice Taney, held
that Scott, as an African Negro, could
never be acitizen of any state, and there¬
fore could not sue h is owner in federa l

court. Taney should have ended his
opinion here but, instead plunged on to
declare that even if Scott could sue, his
sojourn in free territory did not make him
free because Congress ban on slavery in
the Missouri Compromise was unconstitu¬
tional; furthermore, said Taney, Congress
had no power to keep slavery out of any
US territory. TTiis dmsion inflamed and
divided the nation making the Civil War
all but inevitable.

DREISER, Theodore (1871-1945), US
novelist whose naturalistic fiction, con¬
cerned with the dispossessed and criminal,
dealt with the grimmer real i t ies of
American life. Dreiser’s work, often artis¬
tically raw, has at its best amassive ener¬
gy and power. His novels include Sister
Carrie (1900) and An American Tragedv
(1925),
DRESDEN CHINA, a lso known as
Meissen ware, after the town near Dresden
where china has been made since 1710.

Europe’s first true porcelain, the process
of its manufacture was discovered by
Johann Friedrich Bottger cl707. (See pot¬
tery AND PORCHjUN.)
DREW, Charles Richard (1904-1950),
black US physician, surgeon and medical
researcher who founded the American Red
Cross blood bank.
DREW, Daniel (1797-1879). US finan¬
cier, notorious for his speculative dealing
in connec t ion w i th the Er ie ra i l road , o f
which he became adirector (1857). With
Jay GOULD and James nSK, Drew con¬
spired to thwart the ambitions of Cor¬
nelius VANDESIBILT.
DREYFUS AFFAIR, notorious French
political scandal of the Third Republic. In
1894, Alfred Dreyftis (1859-1935), a
Jewish army captain, was convicted of
betraying French secrets to the Germans.
Further evidence pointed to aMajor Estw-
hazy as the ffaitor, but when tried (Jan.
1898), he was acquitted on further secret,
and forged, evidence. Dreyfus’ conviction
had aroused ANn-SEMmsM, and although
evidence against him had been forged, the
army was reluctant to admit error. As
public interest in the case was aroused it
became known that the Roman Catho l ic

Church supported the conviction. After
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logical or sometimes merely psychologi¬
cal dependence on it. Generally the
individual acquires greater tolerance for
the drug, and therefore quires larger and
larger doses, to the point where he may
take doses that would be fatal to the non-

addict. Should his supply be cut off he
will suffer withdrawal symptoms ("cold
turkey ”) which are psycholopcally gruel¬
ing and often physically debilitating to the
point where death may result.

Many drugs, such as alcohol and tobac¬
co, are not addictive in the strictest sense
but more correctly habit forming. Others,
such as the opium derivatives, particularly
heroin and morphine, are extremely addic¬
tive. With othen. such as LSD (and most
other HALLUCINOGENIC DRUOS), cocaine,
hemp and the amphetamines, the situation
is unclear dependence may be purely
psychological, but it may be that these
drugs interfere with the chemistry of the
brain; for example, the hallucinogen mes¬
caline is closely related to adrenaline. The
situation is even less clear with such drugs
as marijuana which appear to be neither
addictive nor htdiit forming but neverthe¬
less constitute ahealth pî lem. An in¬
ability to abstain ftom regular self-dosage
with adrug is described as adrug habit. In
the 1980s an inexpensive, highly addictive
cocaine derivative, crack, thrratened to
overwhelm the nation's public-health and
law-enforcement agencies.
D R U G E N F O R C E M E N T A D M I N I S ¬
TRATION (DEAX federal agency cre¬
ated in 1973 to enforce narcotics laws. It
concentrates on high-level narcotics
smuggling and distribution in the US and
abroad, working closely with such agen¬
cies as the Customs Service, the Internal
Revenue Service and the Coast Guard. In
1982 the US attorney general gave the
F E D E R A L B U R E A U O P I N V E S T I G AT I O N | F B I )

concurrent jurisdiedon with DEA over
drug offenses. The DEA's administrator
repons to the director of the FBI, and
DEA agents work side by side with FBI
agents in major drug cases.
DRUGS, chemical agents that affect
biological .systems. In general they are
taken to treat or prevent disease, but cer¬
tain drugs, such as opium, narcotics, am¬
phetamines, barbiturates and cannabis, are
taken for their p.sychoiogical effects and
are drugs of addiction or abuse (see drug
addiction). Many drugs arc the same as or
similar to chemicals occurring naturally in
the body and are used either to replace the
natural substance (e.g., thyroid hormone)
when deficient, or to induce effects that

Esteihazy's acquittal, Emile zola publish¬
ed an attack on tte army's integrity,
J'accuse, which roused intellectual and
liberal opinion to afuror. With the suicide
of an army officer who acknowledged the
forgeries and Estohazy's flight from
fiance anew trial began, but Dreyfus was
found "guil ty with extenuating cir¬
cumstances' (Aug. 1899). Public opinion
was oucra^d, and in Sept, the government
gave him apardtm. He served in WWl
and retired alieutenant-colonel. The scan¬

dal had thrown the government, army and
Church into disrepute. Legislation fol¬
lowed which led to separation of Church
and State (1905). The original verdict
against E>ieyfus was quashed in 1906.
DRIL^ loob for cutting or enlarging
h o l e s i n h a r d m a t e r i a b . H i e i e a r e t w o
classes: those that have arotary action,
with acutting edge or edges at the point
and, usually, helical fluting along die
shank; and those that work by percussive
action, where repeated blows drive the
drill into the material.
D R O M E D A R Y. S e e c a m e u
DROPSY. See edema.

DROUGHT, excessively dry conditions
caused by short̂ e of water, generally due
to absence of rainfall. Proiooged droughts
result in adecrease in the moisture content
of soil and, unless rain or irrigation reple-
nbhes the soil moisnire. plants die from
lack of water and nutrients.
DROWNING, immersion in water caus¬
ing death by asphyxia, metabolic or blood
dbtuibance, following inhalation of wato*.
On immersion, reflex breath-holding oc¬
curs but is eventually overcome; if immer¬
s ion con t i nues wa te r i s t aken i n to t he

lungs. Spasm of the larynx leads to further
asphyxia and abnormal heart rhythm. If
death does not follow, water absortied
from the lungs alien the mineral con¬
centration of blood, and red blood cells
may be damaged. Acidosis, lung edema
and dbtension of stomach may occur.
Prompt resuscitation at an early stage by
clearing the airway, arttficiai. respirattcw
and, if necessary, cardiac massage and
correction of blood abnormalities, may be
successful.
DRUG ABUSE, the nonmedical use of a
substance for its psychological effects for
self-destruction or because of dependence.
Included bthe use of prescription drugs in
amanner inconsistent with accepted medi¬
cal practice.
DRUG ADDICTION, an uncontrollable
craving for aparticular drug, usually a
narcotic, which develops into aphysio-
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occu r w i t h abno rma l concen t ra t i ons as
with steroids or ora! contraceptives. Other
agents are known to interfere with a
specific mechanism or ant^onize anor¬
mal process (e.g., atropine, curare). Many
other drugs are obtained from other
biological systems; fungi or bacteria (an-
TiBioncs) or plants, and several others are
chemical modifications of natural pro-
chicts. In addition, there are anumber of
entirely synthetic drugs (e.g., barbi¬
turates), some of which are based on ac¬
tive parts of naturally occurring drugs (as
w i t h s o m e a n t i m a l a r i a l s b a s e d o n
quinine).

In devising drugs for treating common
conditions, an especially desirable factor
is that the drug should be capable of being
taken by mouth; that is. that it should be
able to pass into the body unchanged in
spite of being exposed to stomach acidity
and the enzymes of the digestive system.
In many cases this is possible, but there
are some imponant exceptions, as with in¬
sulin, which has to be given by injection.
This method may also be necessary if
vomiting or gastrointestinal-tract disease
prevent norm^ absorption. In most cases,
the level of the drug in the blood or tissues
determines i ts effect iveness. Factors af¬

fecting this include: the route of ad¬
ministration; the rate of distribution in the
body; the degree of binding to plasma,
proteins or fat; the rates of breakdown
(e.g., by the liver) and excretion (e.g., by
the Iddneys); the effect of disease on the
organs concerned with excretion, and in¬
teractions with other drugs taken at the
same t ime. There i s a lso an ind iv idua l
variation in drug responsiveness which is
also apparent with undesired side-effects.
These arise because drugs acting on one
system commonly act on others. Side ef¬
fects may be nonspecific (nausea, diar¬
rhea, malaise or skin rashes); allergic
(hives, anaphylaxis), or specific to adrug
(abnormal heart rhythm with digitalis).
Mild side effects may be suppressed, but
others must be watched for and the drug
stopped at the first sign of any adverse ef¬
fect. E>rugs may cross the placenta to
reach the fetus during pregnancy, interfer¬
ing with its development and perhaps cau¬
s i n g d e f o r m i t y a s h a p p e n s w i t h
tha l idomide .

Drugs may be used for symptomatic
relief (analgesics, antiemetics) or to con¬
trol adisease. This can be accomplished
by kiiling the infecting agents; by prevent¬
ing specific infections; by restoring nor¬
mal control over muscle (anti-Parkin-

sonian agents) or mind (antidepressants);
by replacing alost function or supplying a
deficiency (e.g., vitamin B12 in pernicious
anemia); by suppressing inflammatory
responses (steroids, aspirin); by improving
the functioning of an organ (digitus); by
protecting adiseased organ, by altering
the function of anormal one (e.g.,
diuretics for heart failure), or by toxic ac¬
tions on cancer cells (cancer chemo¬
therapy). The scientific study of drugs is
the province of jAarmacoiogy.
DRUIDS, ancient Celtic priestly order in
Gaul (France), Br i ta in and beland
respected for their learning in astronomy,
law and medicine, for their gift of
prophecy and as lawgivers and leaders.
Little is known of their religious rites,
though human sacrifice may have been in¬
volved. Because of their power, diey were
banned by the Romans.
DRUM, musical instrument of the percus¬
sion family, common to most cultures. It
consists of asheU, usually cylindrical,
with amembrane, or skin, stretched over
one or both ends. The skin is struck with

the hand or with sticks. The principal
drum in the symphony orchestra is the ket¬
tledrum, or tympanum. Other types in¬
clude the tenor, snare and bass drums. The
last two also figure in Jazz, where they are
important in the rhythm section.
DRUZESor DRUSES, Islamic sect of
about 300,000 living in Lebanon, Syria,
Israel and the US. They form aclosed
community, and most of their doctrines
are jealously guarded secrets. They have
the i r own scr ip tures , and pro fess
monotheism and the divinity of al-Hatdm,
6th caliph (996-1021) of the Egyptian
Fatimid dynasty.
DRY ICE, the common name for solid
carbon dioxide. Since it does not melt, but
turns directly into gas. dry ice is more effi¬
cient than ordinary ice and does not cor¬
rode containers.

DRY ROT, wood decay caused by afim-
gus that feeds on wood, making it lighter,
weaker, and more brittle. Dry rot does not
attack living trees.
DUALISM, any religious or philosophi¬
cal system characterized by afundamental
opposition of two independent or com¬
plementary principles. Among religious
dualisms are the unending cooffict of good
and evil spirits envisaged in zoro-
AsnuANiSM and the Of^sition of light and
darkness in Jewish apocalyptic, gnos¬
t ic i sm and MANiCHAEiSM. The Ch inese

complementary principles of yin and yang
exemplify acosmological dualism while
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House. Trinity College, the National
Library, Museum and Gallery and the
Royal Irish Academy, in addition to many
Georgian streets and squares. There is also
afamous medical center and zoological
gardens dating from 1830, as well as the
Abbey nKairc and University College.
English rule, which severely restricted
Dublin’s commercial development, was
fmaliy removed after the easier rising
(1916) and the establishment of the Irish
Free .State (1921). Dublin is an industrial
seaport and the city manufactures stout
whiskey and textiles. There is adirect rail
and steamer link to London. Pop (metro)
921 .000 .
DU BOIS, WilUaiB Edward Burgbardt
(1868-1963). US black educator and
author, who helped transform the Negro
view of the black man's role in America.
Professor of economics and history at At¬
lanta U., 1897-1910, and head of its
sociology department, 1934—44, he wrote
The Philadelphia Negro (1899). The Souls
o f B l a c k F o l k ( 1 9 0 3 ) a n d B l a c k
Reconstruction (1935). Ahero of black in-
tellecmais, he became increasingly alien¬
ated from the US and died in Ghana in
self-imposed exile.
DUBOS, Ren6 Ju les (1901-1982) ,
French-bom US microbiologist who dis¬
covered tyrothricin (1939), the first an¬
tibiotic to be used clinically. He wrote
more than 30 books, including So Human
an Animal (Pulitzer Prize, 1969), and
f o u n d e d t h e R e n d E H i b o s C e n t e r f o r
Human Env i ronments .
DUBUFFET, Jean (1901-1985), French
artist influenced by spontaneous primitive
amateur art. known as art brut ("raw art").
He used gravel, tar, etc. to fwoduce fantas¬
tic impasto paintings that constitute fierce
protests against conventional esthetic
cr i te r ia .
D U C H A M P,
French artist, apioneer of dada. cubism
and FUTURISM, initially influenced by
cfiZANNE His Nude Descending aStair¬
case shocked the American public in
1913. Having settled in New York in
1915, he abandoned art for chess in 1923
and became an American citizen in 1955.
DUCK HAWK, name used in the US for
the peregrine falcon, abird that can fly at
spê  of more than 200 mph. Peregrines
range from 12 to 20in long.
DUCKS, aquatic birds comprising
o f t h e s m a l l e r m e m b e r s o r t h e i
Anatidae, which also contains the geese
and swans. The word "duck" also is used
to describe the females of many members

the mind-body dualism of Descartes is the
best-known type. Dualism is often op¬
posed to monism and pluralism.
DUARTE, Jose Napoldon (1926-90),
Salvadoran politician. Leader of the refor¬
mist Christian Democratic Party, he was
elected president in 1972 but forced into
exile by the army. After acoup in 1979
Duane returned, headed the civilian
military government, and in 1984 was
elected president. He received US
economic and military aid but was
paralyzed by aguerrilla insurgency on the
left and uncompromising anticommunists
on the right whose death squads com¬
mitted numberless atroci t ies. In 1988 he
developed terminal cancer.
DUBAI, one of the sheikhdoms of the
UNITED ARAB EMIRATES which extends
about 45mi along the Persian Gulf, bor¬
dered on the Sand Wby Abu Dhabi. Over
90% of the population live in the capital,
Dubai, aport with an international airport
and acommercial cenlu'. Oil, shipbuild¬
ing, and a luminum product ion are
mainstays of the economy. Pop 284,5(X).
D U B A R R Y, M a r i e J e a n n e B ^ u ,
Countess (1743-1793), the last mistress
of Louis XV of France. Her years as
mistress (1769-74) were marked by her
generosity and good nature but little p^
litical influence. She was executed in Paris

for coming out of retirement to aid royalist
emigres during the French Revolution.
DUBCEK. A lexander (1921-1992) ,
Czechoslovak statesman. As first secretary
of the Communist Party in 1968, he led
popular measures to liberalize and "de-
Sial in ize" communism in Czechoslovakia.
Bu t USSR and Warsaw Pac t fo rces in¬
vaded and put an end to hopes for
" s o c i a l i s m w i t h a h u m a n f a c e . " I n 1 9 7 5
Dubcek was expelled from the Com¬
munist Party. After the first free elections
in 1989 Dubcek was elected chairman of

the parliament.
DUBINSKY, David (1892-1982), Rus¬
sian-born US labor leader-president of the
I n t e r n a t i o n a l L a d i e s G a r m e n t W o r k e r s
Union (1932-66). Known for combating
(Zommunist and underworld infiltration <rf
the union, he negotiated increased benefits
for its members. He was also afounder of
New York’s Liberal Party (1944) and a
vice-president of the AFL-CIO (1955-66).
DUBLIN, capital of the Irish Republic
(Eire) and of County EHiblin. Located at
the mouth of the Liffey Rand Dublin Bay
cm the Irish Sea, Dublin is the political and
cultural center of I re land. I ts fine bui ld¬

ings include the Four Courts, the Custom

Marce l (1887-1968) ,

. m o s t

family
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of the Anatidae, the males being called
drakes. Ducks are, broadly, of two types:
surface-feeding or dabbling, and diving
ducks. TTie most familiar ducks are dal>
b ie rs and inc lude the ma l la rd wh ich i s

found throughout the NHemisphere and is
the ancestor of the domestic duck. Many
ducks are killed for sp>ort and food. Their
down, particularly that of the eider, is of
commercial importance.
DUCTILITY, plastic property of certain
substances, notably metals, which allows
them to be drawn into the form of wires or
extruded through an aperture without rup¬
turing or returning to their original shape.
Gold is the most ductile of all metals.
DUEL, apreananged armed combat be¬
tween two persons, usually in the presence
of witnesses, for the purpose of deciding a
quarrel, avenging an insult (real or im¬
agined), or vindicating the honor of one of
the combatants or of athird party. While
the purpose in modem times was seldom
to kill the opponent, deaths did occur, and
public outrage has resulted in the banning
of duels in most modem nations.

The most famous due ls in the Un i ted

Slates took place in 1804, when Aaron
B u r r k i l l e d A l e x a n d e r H a m i l t o n a t i d i n
1820 when James Barron killed Stephen
Decatur. By the time of the Civil War the
practice had ended.
DUE PROCESS, ccmstiCutional guarantee
of fairness in the administration of justice.
This concept can be traced back to magna
Carta, and is embodied in the 5th Amend¬
ment to the US Constitution: “No person
shall be
property without due process of law." The
14th Amendment extended this l imitat ion

on the federal government to include the
states. Due process has two aspects.
Procedural due process guarantees fair
t r ia l in the cour ts , and subs ian i ive due
process places limitations on the content
of law. It is under this latter heading that
the Supreme Court has struck down many
stare laws restricting civil liberties as in¬
fringements of the Bill of Rights. (See
also UNITED STATES CCWSTlTUTiON.)
D U F Y, R a o u l ( 1 8 7 7 - 1 9 5 3 ) , F r e n c h
painter influenced by pauvism, cubism and
the works of cSzanne. He is best known

for lively sporting scenes in brilliant
colors executed witti great dash.
DUKAK^ Michael Stanley (1933- ),
US politician. Democratic governor of
Massachusetts (1975-79, 1983-90). In
1979-82 he caû t at the Kennedy School
of Government at Harvard U. He was the
u n s u c c e s s f u l D e m o c r a t i c c a n d i d a t e f o r

president in 1988. He declined to run for
reelection in 1990, and he accepted a
university teaching post in Florida.
DUKE, James Buchanan (1856-1925),
US industrialist and philanthropist, mem¬
ber of afamily with expanding tobacco
interests. In 1890 he became president of
the powerful merger-buil t American
Tobacco Company. He helped found
Duke U. in N.C. and endowial colleges,
churches and hospitals.
DULCIMER, musical instrument with a
set of strings stretched across athin, flat
soundbox and struck with mallets. Of an¬
cient origin, it is still used in the folk
music of Central Europe, where it is called
the cimbalom. The Kentucky dulcimer, a
US folk instrument, is plucked.
DULLES, name o f two p rominen t
Amer i can b ro the rs . John Fos te r Du l l es
(1888-1959), lawyer, US secretary of
state under Eisenhower (1953-59),
employed astrong foreign policy to block
communist "cold war" expansion. He was
legal counsel at the WWl peace con¬
ference, worked on the UN charter during
WWn and negotiated the Japanese peace
treaty, 1951. Allen Welsh Dulles (1893-
1969), American lawyer and intelligence
official, negotiated the Nazi surrender in
Italy in WWII. He directed the central in-
TELUGENCE AGENCY 1953-61, Considerably
influencing foreign policy, as in the
American-backed Bay of Pigs invasion of
Cuba.

DUMA, elected assembly in tsarist Russia
instituted by Nicholas II in 1906. The first
two dumas were radical, and were swiftly
dissolved. The third and fourth (1907-12
and 1912-17). though restricted, intro¬
duced some reforms. Revolut ion in 1917
did away with the institution.
DUMAS, name of two 19th-century
F r e n c h a u t h o r s , a f a t h e r a n d h i s i l ¬
legitimate son. Alexandre Dumas (1802-
1870), "Dumas p6re," wrote the famous
h is to r i ca l nove ls The Three Muske tee rs

(1844) and The Count of Monte Cristo
(1845). Historically inaccurate and lacking
in d^th, these ^ventures nevertheless
remain popular.

Alexaudre Dumas (1824-1895), "Du¬
mas fils," won fame with his tragic play
La Dame aux Cametias (known in English
as Camille, 1852) which formed the basis
of Verdi's opera La Traviata. He also
wrote moralizing plays aimed at the
refoim of such social evils as prostitution
and iUegitimacy.
DU MAURIER, name of two English
novelists. George Louis Palmella Busson

deprived of life, liberty or
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du Maurier {1834-1896). caricaturist, il¬
lustrator and novel ist , is best known for
Peier Ibbelson (1891) and Trilby (1894).
Daphne du Maurier (1907-89), George’s
granddaughter, wrote romantic novels.
H e r m o s t f a m o u s w o r k i s R e b e c c a
0938).
DUMBNESS, inability to speak. Failure
of speech development, usually associated
with congenital deafness (deaf-mute) is
t h e m o s t c o m m o n c a u s e i n c h i l d h o o d .

Aphasia and hysterical mutism are the
usual adult causes, if comprehension is in¬
tact, writing and sign language are alterna¬
t i v e f o r m s o f c o m m u n i c a t i o n , b u t i n

aphasia language is usually globally im¬
paired. (See SPEECH AND SreECH DISOR.
M R S . )
DUNANT, Jean Henri (1828-1910),
Swiss philanthropist, founder of the red
CROSS. Horrified by unrelieved suffering at
the Battle of Solfeiino (1859), he publi¬
cized the need for effective aid for injured
in war and peace. His efforts led to the
Geneva Convent ion o f 1864 and to the
formation of the Red Cross. He shared in
the first Nobel Peace Prize in 1901.
DUNBAR, Paul Laurence (1872-1906).
black US poet and novelist. His poems
about black rural life were influenced by
the sentimental dialect poems of James
Whitcomb reey. His works include Lyrics
of Lowly Life (1896) and the novel The
Span of the Gods (1902).
DUNCAN, David Douglas (1916- ). US
photographer who covered WWII as a
Marine photographer and the Palestine
conflict and the Korean War for Life
magazine. His publications include This Is
War (1951) on Korea, and two books on
Picasso(1958,1961).
DUNCAN, Isadora (1878-1927), US
dancer, apioneer of modem dance en¬
couraging aspontaneous personal style.
She danced in aloose tunic, barefoot, to
symphonic music. After European concert
successes, she founded schools of dancing
in Germany, the USSR and the US. She
was strangled by ascarf caught in acar
w h e e l .
DUNHAM, Katherine (1910-). US dan¬
cer and choreographer, greatly influenced
by her study of the dances and rituals of
black people in the Caribbean and Brazil.
She 1^ her own dance troupes but also
choreographed for Broadway and films.
DUNKERQUE or Dunkirk, seaport in
Northern France, on the English Channel.
lOmi from Belgium, ashipbuilding, oil¬

refining and food processing center and
railway terminus. In WWII (May 27-June

4, 1940) some 1,000 vessels evacuated
337,000 trapped British and Allied troops
from here.
DUNLAP, Wil l iam (1766-1839), US
dramatist who wrote the first US play
based on native material, Andri (1798).
His History of the American Theatre
(1832) is the earliest historical record of
the American stage.
DUNMORE, John Murray, 4th Earl of
(1732-1809), English governor of New
York (1770-71), Virginia (1771-75) and
the Bahamas (1787-96). He launched
"Lord Duninore's War" (1774) against the
Indians. Opposing the rebels, he three
times dissolved the Virginia assembly
(1772-74) but in 1776 an uprising forced
him out of Virginia.
DUNN^ Finley Peter (1867-1936), US
journalist and humorist. He created "Mr.
Dooley," an Irish-American saloonkeeper,
whose amusing and satirical comments on
current events Dunne first published in the
press then in books such as Mr. Dooley in
Peace and War(\m).
DUNNING, John Ray (1907-1975), US
physicist whose research on the discharge
of neut rons f rom uranium contr ibuted to

the development of the atomic bomb.
DU PONT, US industr ia l fami ly of
French origin. Pierre Samuel du Pont de
Nemours (1739-1817), French economist
and statesman, publicized the Physiocrats'
doct r ines. He was arc fonnis t member o f
the Estates General (1789) and secretary
general of the provisional government
(1814). He fled to the US in 1799 and,
having returned in 1802. fled again in
1815 . H is son E leu th^ re I r6n^ du Pon t
(1771-1834) established agunpowder fac¬
tory near Wilmington. Del. in 1802. The
company expanded enormously during the
Mex ican , Cr imean and C iv i l wars under
fileuthdre’s son Henry du Pont (1812-
1889), who in 1872 organized the "Gun¬
powder Trust" which soon controlled 90%
of explosives output. Alfred Ir£n6e du
Pont (1864—1935). Thomas Coleman du
Pont (1863-1930) and Pierre Samuel du
Pont (1870-1954) reorganized the firm in
1902, and after WWI it exploited the valu¬
able dye-trust patents confiscated from
Germany. Under Pierre’s brothers Iren6e
du Pont (1876-1963) and Lammont du
Pont (1880-1952) the firm built up an im¬
mensely powerful synthetic chemicals in¬
dustry, developing rayon, cellophane,
neoprene, nylon and other materials.
DURAND, Asher Brown (1796-1886),
US painter and engraver, afounder of the
HUDSON RIVER scHOOU He made his name
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story from different viewpoints, and
several volumes of poetry and travel
l i terature.
DORRENMATT, Friedrich (1921-
1990), Swiss playwright and novelist. His
often bizarre tragicomedies employ biting
satire and include The Visit (1956) and
The Physicists (1962). He has also written
crime novels.

DURYEA, Charles Edgar (1861-1938),
US inventor and manufacturer who. wi th
J. Frank (1870-1967), built what was
probably the first commercially viable
gasoline-powered automobile in the US
(1893). They manufactured cars inde¬
pendently from 1898 to 1914.
DUST BOWL, area of some ISO.OOOsq
mi in the SGreat Plains region of the US
which, during the 1930s, die Depression
years, suffered violent dust storms owing
to accelerated soil erosion. Grassland was
plowed up in the 1920s and 1930s to plant
wheat; asevere drought bared the fields
and high winds blew the topsoil into huge
dunes. Despite rehabilitation programs,
farmers plowed up grassland, again in the
1940s and 1950s, and arepetition of the

tragedy was averted only by the action of
Congress.
DUTCH, West Germanic language
spoken in the Netherlands and (as
nemish) in NBelgium, also in Suriname
and die Dutch Antilles. Afrikaans, spoken
in Sou th A f r i ca , i s de r i ved f rom Dutch .
Dutch evolved largely from the sfieech of
the Franks, who settled in the Low
Countries in the 4th-5th centuries. About
20 million people speak Dutch.
DUTCH EAST INDIES, former Dutch
overseas terr i tory, now Indonesia.
Colonized by the Dutch East India Com¬
pany in the 17th century, the area came
under Dutch government in 1798, was oc¬
cupied by Japan in WWII and gained in¬
dependence in 1949 after anationalist
struggle.
DUTCH ELM DISEASE, adisease of
elm trees caused by the fungus Certocystis
ulmi. The fungus is usually spread from
tree to tree by the elm-bark beetle, which
lays its eggs beneath the bark. TTie disease
has no cure; in many instances the elms
have to be destroyed.
D U T C H G U I A N A . S e e s u r i n a m e .
DUTCH REFORMED CHURCH, lar¬
gest and oldest Protestant church of the
N e t h e r l a n d s a n d d o m i o a n i c h u r c h i n
Sou th A f r i ca . I t was t he fi r s t r e fo rmed

church from mainland Europe to be estab¬
lished in North America.
D U T C H W E S T I N D I A C O M PA N Y,

by engraving John Trumbull’s painting
The Signing of the Declaration of Inde¬
pendence (1820). He painted realistic
landscapes and portraits, and also
designed banknotes.
DURANT, Thomas Clark (1820-1885),
US railroad pioneer, chief founder of the
Union Pacific Railroad (1862). Founder
president of the cr£dit mobujer ot
AMERICA (1863-67), he was ousted by
rivals but remained aUnion Pacific direc¬
tor till 1869.
DURANT, WilUam Crapo (1861-1947),
US automobile executive who founded the
General Motors Corporation in 1916 with
the a id o f Lou is Chevro le t (1879-1941) .
He lost control in 1920.
DURANT, Wi lK iam James) (1885-
1981), US educator and popular historian.
He wrote the stylishly lively bestseller The
Story of Philosophy (1926) and, with his
wife, Ariel (1898-1981), the 11-volume
The Story of Civilization (1935-75).
DURAS^ Marguerite (1914- ), French
novelist, playwright and scriptwriter, as¬
s o c i a t e d w i d i t h e N e w W a v e F r e n c h
writers of the 1950s and 1960s. Her works
include the novels The Sea Wall (1950)
and The Lover (1985) and the film script
Hiroshima, Mon Amour (1960).
DURER, Albrecht (1471-1528). German
ar t is t ^0 in t roduced I ta l ian Renaissance
outlook and style to Germany, though
tempered by Gothic tradition, bellim Man¬
t e g n a . a n d l i O N A R D O d a v m a a l l i n ¬
fluenced Di i rer af ter h is v is i ts to Venice

(1494-95 and 1505-07). He became court
painter to the emperors Maximilian (1512)
and Charles V(1520), and produced a
huge output of masterly, vividly detailed
drawings, engravings, woodcuts and
paintings. His themes included religious
subjects, plant and animal studies and
evocative landscapes in watercolor.
DURHAM, John George Lambton, 1st
Earl of (1792-1840), English statesman,
author of Durham’s Report, which laid
down the basic principles of British
colonial administration. Aradical Whig,
he was lord privy seal 1830-33 and
helped draft the Reform Bill of 1832.
Governor general of Canada 1838. he was
criticized for his leniency towanls rebels,
and resigned.
DURRELL, Lawrence (George) (1912-
90), English novelist and poet, known for
tile sensuous lyricism and rhythmic
vitality of his style. His works include The
Alexandria Quartet, four novels—Justine
(1957), Balthazar (1958), Moumolive
(1958) and Cleo (I960)—Exploring one
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hoiter—white hot. in fact. They may be
twice the temperature of the sun. Although
awhite dwarf star contains as much matter
as the sun. this mass is condensed into a
sphere the size of aplanet. Therefore
white dwarf stars are very dense, and a
th imblefu l o f whi te dwarf mater ia l would
weigh many tons. White dwarfs are
thought to represent the final stages of a
star's life, when it has collapsed and is
fading away. After several hundred mil¬
lion years awhite dwarf will have cooled
off so that it ceases to shine. In this in¬
visible state it is called ablack dwarf.
DWARF TREE. See bonsa i .
DWIGGINS, WiUiam Addison (1880-
1956). US designer and calligrapher
whose new typefaces and layouts revolu¬
tionized book and magazine design. He
created Alfred A. Knopfs house style and
wrote the influent ia l Layout in Adver t is¬
ing (192S) and MSS b\ WAD (1949).
DWIGHT, " ' "
American author, one of the harttord
WITS. He served in Congress 1806-07 and
was secretary of the Hartford Convention
(1814-15), which sought federal redress
of New ̂ gland grievances. His journal
on the convention was published in 1833.
DWIGHT, Timothy (1752-1817). US
clergyman, educator, and author. A
grandson of Jonathan Edwards, he became
in turn the leading intellecmal figure in
New England. He was president of Yale
from 1795.
DYAK, indigenous people of Sarawak,
largest state in Malaysia on the island of
Borneo. Living by fishing and hunting, the
Dyak have been little affected by modem
civ i l i za t i on .
DYE, colored substance which imparts its
color to textiles to which it is applied and
for which it has achemical affinity.
DYER, Mary (d. 1660), Quaker martyr in
Massachusetts. Asupporter of Anne
HtmrHiNSON, she visited imprisoned
Quakers and preached in Boston, despite
orders banishing her from the settlement.
She was reprieved in 1659, but was rear-
rested the following year and sentenced to
be hanged.
DYLAN, Bob (bom Robert Zimmerman;
1941- ), US folk singer and composer.
His distinctive blues style had astrong in¬
fluence on popular music in the 1960s. He
later turned to country and ballad music.
DYNAMITE, high explosive invented by
Alfred Nobel, consisting of nitroglycerin
a b s o r b e d i n a n i n e r t m a t e r i a l s u c h a s
kieselguhr or wood pulp. Unlike nitro¬
glycerin itself, it can be handled safely.

a s s o c i a t i o n o f D u t c h m e r c h a n t s i n c o r ¬
porated in 1621 to monopolize Dutch
trade with Africa and the Americas and to
found colonies there. I t colonized Carib¬
bean islands (1634-48) and Surinam
(1667). Harassed by Spain, Portugal and
England, it lost other New World posses¬
sions and was dissolved in 1674. Reor¬
ganized in 1675, it was absorbed by the
Dutch state in 1791 and finally dissolved
in 1794.
D U T C H W E S T I N D I E S . S e e . n e w e r .
L A N D S A N T I L L E S .

DUVALIER, Fran90is "Papa Doc"
(1907-1971), president of Haiti from
1957. Aphysician, he was elected presi¬
dent with army backing, was reelected in
1961 and declared himself president for
life in 1964. He ruled by terror, abetted by
his merciless police, the Tonton Macoutes,
and enriched himself while the country’s
economy deteriorated. He was succeeded
as president for life by his son, Jean
Claude "Baby Doc" Duvalier (1951- X
whose regime was also corrupt and inef¬
fective. After months of antigovemment
demonstrations, he fled to France in 1982.
DVORAK, Antonin (1841-1904), major
Czech composer, who developed the na¬
tional style founded by smbtana. Aviola
player, he composed richly lyrical music
that began to win him acclaim in the
1870s. He spent 1892-95 in the US, as
director of the National Conservatory of
Music. New York City. His works include
9symphonies. 10 operas, concertos, the
Slavonic dances and other orchestral com¬
positions, choral works and chamber
music.
DWARFISM, or small stature. This may
be afamily characteristic or associated
with congenital disease of cartilage or
bone development (e.g., achondroplasia).
Failure of growth hormone (see pmnTARV
gland) or thyroid hormone production
during growth, and excess steroid,
androgen or estrogen can cause small stat¬
ure by altering control of bone develop¬
m e n t .

DWARF STAR, astar with relatively
sma l l d iamete r. Because o f t he i r sma l l
size, dwarf stars do not appear very bright.
The sun is an average-size star, and dwarf
stars have diameters less than that of the
s u n .

Theodore (1764-1846),

There are two types of dwarf star, distin¬
guished by their color. Red dwarfs are
cooler than the sun. They are the most
common type of star in the sky, and .seem
to be scai^-down versions of ordinary
stars like the sun. White dwarfs are much
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not exploding without adetonator. In
modem dynamite sodium nitrate replaces
about hdf the nitroglycerin. Gelatin
dynamite, or gelignite, also contains some
ni t roce l lu lose .
DYSENTERY, abacterial or psuasitic
disease causing abdominal pain, diairiiea
and fever, in children, bacillary dysentery
due to Shigella species is acommon en¬
demic or epidemic disease, and is as¬
sociated with poor hygime. it is ashort¬
lived illness but may cause dehydration in
severe cases. The organism may be carried
in feces in the absence of symptoms. An¬
tibiotics may be used to shorten the attack
and reduce earner rates.

Amebic dysentery is achronic disease,
uaially seen in wann climates, with
episodes of diarrhea and constipation, ac¬
companied by mucus and occasionally
blood; constitutional symptoms occur and
die disease may resemble noninfeciive
colit is. Treatment with emetine, while ef¬
fective, is accompanied by ahigh risk of
toxicity, metronidazole is aless toxic an-
tiamebic agent introduced recently.
DYSLEXIA, d i fficu l ty wi th reading,
often adevelopmental problem possibly
associated with suppressed leff-handed-
ness, and spatial difficulty; it requires spe¬
cial training. It may be acquired by birth
iigury. failure of learning, visual disorders
or as part of ^hasia.
DYSPEPSIA, or indigestion, avague
mrm usually describing abnormal visceral
sensation in upper abdomen or lower
Chet, often of abuming quality. Relation¬
ship CO meals and posture is imptx^t in
deftning its origin: relief by antacids or
DG^ is usual. Heartburn from esof̂ agitis
and pain of peptic (gastric or duodenal) ul¬
cers are usual causes.
DYSPHASIA- See aphas ia .
DYSPROSIUM, chemical element, sym¬
bol Dy; at.wt 162.50; at.no. 66; valence 3.
Dysprosium occurs along with ocher rare-
earth or lanthanide elements in avariety of
miDerals, such as xenotime, fergusonite,
gadolinite, euxenite, and polycrase. The
element has ametallic, brî t silver luster
and is relatively stable at room lempera-
nue. Its thermal neutron absorption cross-
section and high melting point makes it
useful in nuclear control applications.
DYSTROPHY, degeneration or defective
development of at issue, especial ly
muscles, which lose strength and decrease
in size. Muscular dystrophy is defined as a
hereditary disease characterized by weak¬
ness and wasting of groups of skeletal
muscles, leading to increasing disability.

5th letter of the English alphabet, derived
f rom an anc ien t Semi t i c l e t te r and the
Greek epsihn. It is avowel and can be
long as in feet, ch short as in met, or it can
lengthen tte preceding vowel as in bite. In
music, Eis the note mi in the scale of C.
EAD^ James Buchanan (1820-1887),
US engineer, best known for the system of
Jetties he built in the delta of Che Missis¬
sippi to keep the river channel open for
oceangoing vessels. It was this that turned
New Orleans into aseaport. Eads also
designed the great steel-arched bridge
across Che Mississippi at St. Lcaiis that
b e a r s h i s n a m e , a n d b u i l t a n u m b e r o f
ironclad riverboats for use on the Missis¬
sippi during the civn. war.
EAGLES, powerful birds of prey found
in many highland regions such as North
America, Scotland and Asia. Their nests
(eyries) are found at elevations between
900-2,000ft The eagles comprise four
groups: sea and fish eagles; sn̂ e eâ es;
crested eagles; and "true" or aquiline
e^les. All have characteristic soaring
flights made possible by broad wings with
spans of up to 2m (6.5ft). Being
nivores, e^es have book^ beaks and
clawed feet. They are diurnal. Eagles have
ftequendy figur̂  in mythology, especial¬
ly of North American Indians.
EAKINS, Thomas (1844-1916), impor¬
tant US realist painter, considued amajor
American portiaitisL Among his most
famous paintings is The Gross Clinic
(1875). His insistence on paintings fiem
namre—and especially from the nudt
was controversial in his time, but his work
became apowerful influence on younger
US artists. Bakins was also an early action
phocographer.
EAMES, Char ies (1907-1978) , US
designer, who influenced contemporary
furaiture design. He created plywô  and
fiberglass form-fitting chairs, and Che
upholstered "Eames chair."
EAR, aspecial sense organ in higher
animals, concerned with hearing and
balance. It may be divided into the outer

c a r -
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aslronomer on Mars, several things would
be striking about our planet. Most of all,
he would not ice t l ie re lat ive s ize of our
moon: there are larger moons in the solar
SYSTEM, but none so large compared with
its planet—indeed, some astronomers
regard the earth as one component of a
"double planet," the other being the moon.
Our Martian astronomer would also notice
that the earth shows phases, just as the
moon and Venus do when v iewed f rom
earth. And, if he were aradio astronomer,
he would detect abarrage of radio "noise"
from our planet—clear evidence of the
presence of intelligent life.

The earth is abit larger than Venus. It is
slightly oblate (flattened at the poles), the
equatorial diameter being about 7,926mi,
the polar diameter about 7,900mi. It
rotates on its axis in 23h 56min 4.09s (one
sidereal day)—(hough this is increasing
by roughly O.IOOOls annually due to tidal
e f f ec t s—and revo l ves abou t t he sun i n
365d 6h 9min 9.5s (one sidereal year: see
siDERT^AL TIME). Two Other types of year
are defined: tlie tropical year, the interval
between alternate equinoxes (365d 5h
48min 46s); and the anomalistic year, the
interval between moments of perihelion
(see ORBrr), 365d 6h 13min 53s. The
earth’s equator is angled about 23.5' to the
ecliptic, the plane of its ort>it

Like other planetary bodies, the earth
has amagnetic field. The magnetic poles
do not coincide with the axial poles (see
NORTH PO!.E; soum POLE) and moreover
they "wander." At or near the earth's sur¬
face, magnetic declination (or variation)
is the angle between true Nand compass
N(lines joining points of equal variation
are isagonic lines); and magnetic dip (or
inclination) the vertical angle between the
magnetic field and the horizontal at apar¬
ticular point- The earth is surrounded by
radiation belts, probably the result of
charged particles from the sun being
trapped by the earth's magnetic field (see
VAN ALLEN RADIATION BELTS; AURORA).

There are three main zones of the earth;
the atmosphere; the hydrosphere (the
world's waters), and the lithosphere, the
solid body of the world. The atmosphere
shields us from much of the harmful radia¬
tion of the sun and protects us from exces¬
ses of heat and cold. Water covers much
of the earth's surface (over 70%) in both
liquid and solid (ice) forms. There are per¬
manent polar icecaps.

The earth’s solid body can be divided
into three regions; The core (diameter
about 4,350mi), at atemperature of about

ear, extending from the tympanic mem¬
brane or ear drum to the pinna, the inner
ear embedded in the skull bones, consist¬
ing of cochlea and labyrinth, and between
them the middle ear. containing small
bones or ossicles. The cartilaginous pinna
varies greatly in shape and mobility in
different animals; acanal lined by skin
leads from it and ends with the thin tym¬
panic membrane stretched across it. The
middle ear is an air-filled space which
communicates with the pharynx via the
custachian tube. This allows the middle
ear to be at the same pressure as the outer
and also secretions to drain away. The
middle ear is also connected with the mas¬
toid antrum.

Three ossicles (malleus, incus, stapes)
form abony chain articulating between
the ear drum and part of the cochlea; tiny
muscles are attached to the drum and os¬
sicles and can affect the intensity of sound
transtnission. The inner ear contains both
the cochlea, aspiral structure containing
fluid and specialized membranes on which
hearing receptors are situated, and the
labyrinth, which consists of three semicir¬
cular canals, the utricle and the saccule, all
of which contain fluid and receptor cells.
Nerve fibers pass from the cochlea and
labyrinth to form the eighth cranial nerve.
EARHART, Amelia (1898-1937), US
pioneer aviator. She was the first transat¬
lantic woman passenger (1928). first solo
transatlantic woman pilot (1932) and
made the first ever solo flight from Hawaii
to the US mainland (1935). She disap¬
peared over the Pacific Ocean on an at¬
tempted around-the-world flight in 1937.
EARLE, Ralph (1751-1801), American
portrait painter. His distinctively rugged
portraits were influenced by Jolm
Singleton copley. He is noted for his
REVOLUTIONARY WAR battle sccncs.
EARLY. Jubal Anderson (1816-1894),
Confederate general, famous for his ad¬
vance on Washington (1864), in which he
cleared the Shenandoali Valley of Union
forces. His army was subsequently forced
to retreat and defeated by Union troops
under Philip sheridan.
EARP, Wyatt Beny Stapp (1848-1929),
US frontier lawman and folk hero. He was
deputy sheriff and US marshal in sevoal
Kan. and Ariz. "cow towns." He is most

famous for the gunfight at O.K. Corral in
Tombstone, Ariz. (1881).
EARTH, (he largest of the inner planets
of the solar system, the third planet from
(he sun and, so far as is known, the sole
home of life in the solar system. To an
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place is Che focus or hypocenter, Che point
immediately above it on the earth's sur¬
face is the epicenter, and the shock waves
emanating from the fracture are called
seismic waves.

Earthquakes occur to relieve astress that
has built up within the crust or mantle of
the earth; fracture results when the stress
exceeds the strength of the rock. The
reasons for the stress build-up are to be
found in the theory of plate tbctonks. If
amap is drawn of the world’s earthquake
activity, it can be immediately seen that
earthquakes are confined to discrete belts.
These belts signify the borders of con¬
tiguous plates; shallow earthquakes being
generally associated with mid-ocean
ridges where creation of new material oc¬
curs, deep ones with regions where one
plate is being forced under another. Seis¬
mic waves are of two main types. Body
waves travel from the hypocenter, and
again are of two types; P(compressional)
waves, where the motion of particles of
the earth is in the direction of prq>agation
of the wave; and S(shear) waves, where
the pa^cle motion is at right angles to this
direct ion. Surface waves t ravel f rom the
epicenter and are largely confined to the
earth's surface. The experienced intensity
of an etuthquake depends mainly on the
distance from the source. Local intensities
are gauged in terms of the Mercalli Inten¬
sity Scale which runs from I(detectable
only by seismo^aph) through to XII
("catastrq}hic"). Comparison of intensities
in different areas enables the source of an
earthquake to be located. The actual mag¬
nitude of the event is gauged according to
the lucKTER scAt^ The study of seismic
phenomena is known as seismology.
EARTH SCIENCE, study of the origin,
development, and makeup of the planet
Earth. Earth science includes geology (the
study of earth's rocks and interior), ocea¬
nography (the study of the ocean water,
currents, and the ocean floor), paleonto¬
logy (the study of fossib and ancient life-
forms), pans of a^onomy, and meteoro¬
logy (the study of the atmosphere and
weather).
EARTH SUMMIT, officially the United
Nat ions Conference on Envi ronment and

Development, meeting June 3-14,1992, of
representatives of 178 countries at Rio de
Janeiro, Brazil, to deal with the effects of
economic development on the world en¬
vironment. TTie conference produced; (1)
aBiodiversity Convention, alegally bind¬
ing treaty to protect endangered species
(tte US ̂ d not sign); (2) aGlobal Wann-

Prindpal elements in earth’s crust

Continental crust is very different from
oceanic crust. Continental crust bmainly
granite and other, relatively light rocks.
Ibe crust under the ocean is mainly basalt,
arelatively heavy rock.
E l e m e n t
Oxygen
S i l i c o n
A l u m i n u m
I r o n
C a l c i u m
S o d i u m
Potass ium
Hydrogen
T i t a n i u m

Percent by weight
4 5 . 6
2 7 . 3

8.4
6.2
4.7
2.3
1.8
1.5
0.6

3.000K, is at least parity liquid though the
central region (the iimer core) is probably
solid. Probably mainly of nickel and iron,
the core's density ranges between about
9.5 and perhaps over 15 tons/cu m. The
mantle (outer diameter about 7,883mi),
probably mainly of olivine, has adensity
around S.7 tous/cu mcoward the core, 3.3
tons/cu mtoward the crust, the outermost
layer of the earth and the one to which all
human activi^ is confined. The crust is
some 21.75mi thick (much less beneath
the oceans) and composed of three classes
o f r o c k s : i g n e o u s r o c k s , s e d i m e n t a r y
ROCKS and METAMORriUC ROCKS. Fosstis in
the strata of sedimentary rocks give us a
geological time scale (see GEtHxxiY); the
earth formed about 4.5 billion years ago;
life appeared probably about 3.2 billiou
years ago. and man around 4million years
ago. Man has thus been present for about
0.1% of the earth's hbtory, and civiliza¬
tion for less than 0.0001%.

I t is now known that the ear th ’s con-
frguration of continents and oceans has
changed radically through geological
time—as it were, the map has changed.
Originally, this was attributed to con¬
tinents drifting, and the process was called
CONTINENTAL tWFT. However, although
thb terra is still used descriptively, the
changes are now realized to be amanifes¬
tation of the theory of plate tectonics and
so aresult of the processes responsible
also for earthquakes, mountain building
and many other phenomena.
EARTHQUAKE, afracture or implosion
beneath £e surface of Che earth, and the
shock waves that travel away from the
point where the fracture has occuned. The
immediate area where the fracture takes
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separated in the 5th and 6th centuries but
share the common eastern tradition. (See
also CHRICTIANITV.)
EASTERN QUESTION,
polidcal problems raised in the 19th cen¬
tury by the decline of the Ottoman Em¬
pire. The tunbidons of Russia, Austria-
Hungary, Britain, and France in the East
M e d i t e r r a n e a n l e d t o t h e C r i m e a n Wa r
(1854-56) and Balkan Wars (1912-13),
and were partly responsible for the out¬
break of WW I,
EASTER RISING. Irish rebellion against
British rule, begun on Easter Monday,
1916. AlAough itself abortive, it proved a
turning point in the Irish struggle for
Home Rule. Sir Roger Casement tried in
vain to obtain arms from Germany, but the
rising went ahead at the insistence of the
nationalist leaders James Connolly and P.
H. Pearse, and some 1,5(X) volunteers
seized public buildings, notably the Post
Office, in Dublin. The British suppressed
the rebellion after Fierce street fighting and
executed its leaders, an act which further
fueled the nationalist cause.
EAST INDIA COMPANY, name of se¬
veral private trading companies, chartered
by I7th century-European governments to
develop trade in the EHemisphere, after
the discovery of asea route to India. They
competed for commercial supremacy and
eventually aided Europan colonial expan¬
sion,
■nie Dutch East India Company (1602-

1798) dominated trade with the East In¬
dies but failed to survive the French in¬
vas ion o f Ho l l and i n 1795 . The B r i t i sh

East India Company (1600-1858) mono¬
polized trade with India and, in the 18th
century, gained administrative control of
most of India. Its power was curbed by
Wil l iam mr in 1784 and successive Bri t¬

ish governments took complete control of
the Company and made India an imperial
possession.
EASTMAN, George (1854-1932). US
inventor and manufacturer who invented
the Kodak Camera, first marketed in 1888.
Earl ier he perfected processes for
manufacturing dry photographic plates
(1880) and flexible, transparent film
(1884). He took his own life in 1932. (See
also PHOTOGRAPHY.)
EASTMAN, Max (1883-1969) , US
author and editor. He edited two influen¬
tial socialist magazines and was aCom¬
munist Party member until 1923. He be¬
came acritic of Stalinism in such works as
Marxism, Is ll Science? (1940) and Sla-
tin's Russia (1940). He was also aliterary

ing Convention, alegally binding treaty to
curb emissions of “greenhouse" gases; (3)
aE)ec la ra t i on on Env i ronmen t and De¬

velopment, anonbinding staiemeni of
principles; (4) Agenda 21. anonbinding
blueprint for cleaning up the global en¬
vironment; and (5) aStatement on Forest
Principles, anonbinding agreement to as¬
sess the impact of economic development
on forests.
EARTHWORM, anneUd worm of the
class Oligochaeta. Earthworms are her¬
maphrodite, and deposit their eggs in
cocoons. They live by burrowing in the
soil, feeding on the organic material it
contains. They play an important role in
the formation of humus, by irrigating the
soil, and leveling it by transferring earth
from the deeper levels to the surface as
castings.
EASEMENT, in law, rights which aper¬
son may have over the land of another.
The commonest example is aright of way;
another is the right to bring water over
another ’s land.
EASTER, chief festival of the Christian
church year, celebrating the rbsurrectio.n
of Jesus Christ, and subsuming the Jewish
PASSOVER. Easter has been observed by the
W e s t e r n C h u r c h s i n c e t h e C o u n c i l o f
Nicea on the Sunday after the first full
moon following the vernal ^uinox. It
traditionally included anight vigil and the
baptism of catechumens. Easter is
celebrated at alater date by the Eastern
churches.
EASTER ISLAND, easternmost island of
Polynesia in the SPacific Ocean about
2,000mi Wof Chile, which annexed the
island in 1888. This small, grassy, vol¬
canic island features hundreds of colossal
stone statues up to 40ft high, carved and
raised on burial platforms by apre-
Columbian culture, which have been the
subject of much speculation by Thor
Heyerdahl and others. Easter Island was
discovered on Easter Sunday, 1722, by the
Dutch admiral Jakob Roggeveen.
EASTERN CHURCH, one of the two
great branches of the Christian Church.
From the apostolic age itself anatural dis¬
tinction arose between the Greek-sf«aking
church of the eastern Roman empire and
the Latin-speaking church of the west. The
Eastern Church developed its own liturgi¬
cal traditions, patriarchal government, out¬
look and ethos, and resisted the increasing
claims of the papacy. It became afamily
of ORTHODOX CHiJRCHES, finally breaking
with Rome in the Great Schism of 1054.

nie non-onhodox Monophysite Churches

internat iona l
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French poet Frfidfiric Mistral.
ECHEVERRXA,Luis (1922- XMexican
political leader. After holding several poli¬
tical posts, he was president of Mexico
(I97(>-75). He strengthened Mexican
democratic institutions, guided by the
goals of the 1917 coQsdhitioD. His ad-
nunistration was burdoted by rapid pt^-
lation growth in cides, i^adon, and
uneinploytnent.
ECHINODERMS, members of aphylum
o f m a r i n e i n v e n e b r a t a , E c h i n o d e n n a t a .
They include starfish, crinoids, sea
cucumbers and sea urdiins. Their body
form is generally radially symmetrical;
they move slowly by means of tube feet
and the major i ty possess acaldte
skeleton. The sexes are generally separate;
most are suspension feeders, but some
prey on mollû s.
ECHO, awave signal reflected back to its
point of origin from adistant object, m', in
the case of radio signals, asignal coming
to areceiver from the transmitter by an in¬
direct route. Echoes of the fime type can
be used to detect and find the position of
reflecting objects (echolocadon). High-
frequency sound echolocadon is used both
by boats for navigadon and to detect prey
and by man in marine sonar. Radar, too, is
similar in principle, though this uses UHF
radio and microwave radiadon rather than
sound energy.

The range of areflecting object can
easily be estimated for ordinary sound
echoes: s i n c e s o u n d t r a v e l s a b o u t

1,1 OOfr/sec throu^ the air at sea level, an
object will be distant about 5S0ft for each
second that passes befrxe an echo leUims
from it.
ECHOGRAPHY, adiagnostic method by
which pulses of sound (ultrasound) are
transmitted into the body and the echoes
returning from the surface of anatomical
structures are electronically plotted and
recorded.

ECKENER, Hi^o (1868-1954), German
aeronautical engmeer and pioneer airship
pilot who comnianded the Graf Zeppelin
on its historic 12-day round-the-world
flight (1929). He later piloted the Hindert-
burg.
ECKERMANN, Jtrfiaiui Peter (1792-
1854), German writer and literary assis¬
tant of Goethe, notably for his Conversa-
lions with Goethe (3 volumes, 1836-48).
ECKHART, Johann (cl260-1327). also
called Meister Eckhart, German Domini¬
can theologiam regarded as the founder of
German mysticism. He was influenced by
neoplatonism and by the works of Saint

critic (Enjoyment of Poetry, 1913) and
poet (Poems of Five Decades. 1954).
EAST PRUSSIA, histor ic region of
Europe, bounded, (between WWI and
WWIl), by the Baltic Sea, Poland,
Lithuania and Danzig. It was astron^old
of the Teutonic Knights in the Middle
Ages, and later belonged variously to
Poland. Prussia and Germany. East Prus¬
sia was separated from the rest of Ger¬
many from 1918 to 1939 by ttie "Polish
Coiridor," and after WWII it was parti¬
tioned between the USSR and Poland.
EAST RIVER, tidal strait connecting
New York Bay with Long Island Sound
and separating Manhattan and the Bronx
from the other New York City boroughs
ofBrooklynand Queens.
EBAN, Abba Solomon (1915- ), Israeli
politick leader and diplomat. Bom in
South Africa and educated in England, he
became Israel's first UN delegate (1949-
59) and ambassador to the US (1950-59).
He was then minister of education 1960,
deputy prime minister 1963-65 and
foreign minister 1966-74.
EBERHART, RICHARD (1904- ). US
poet and founder of the poet's theatre,
Cambridge, Mass. He published his frrst
book of poems, ABravery of Earth, in
1930. His poetry makes use of the surprise
effects of mix^ abstractions and outcry,
rough meters, inverted word orders, and
sudden striking lyricism.

He won the M i t ze r P r i ze i n 1966 fo r
his Selected Poems (1932-65), and the
N a t i o n a l B o o k Aw a r d i n 1 9 7 7 f o r C o l ¬
lected Poems 1930-67.
EBONY, wood of several species of trees
of the genus Diospyros, widely distributed
in the tropics. On account of its color,
durability, hardne.ss, and ability to take a
high polish, ebony is used for c^inetwork
and inlaying, piano keys, knife handles,
and tum^ articles.
ECCLESIASTE;^ Old Testament "wis¬
dom" book, pessimistic and skeptical in
tone. It was tr̂ itionally attributed to King
Solomon, but modem experts favor a
much later author, possibly of the 3rd cen¬
tury BC.
ECCLESUSTICUS, O ld Tes tament
book included in the apocrypha by Jews
and Protestants. It was written cl80 BC by
Jesus son of Sirach, and is acoUeciion of
instructive observations, influenced by the
Book of PROVERBS.
ECHEGARAY, Jos£ (1832-1916), Span¬
ish engineer, economist, and politician. He
was aleading dramatist, sharing the
1 9 0 4 N o b e l P r i z e i n L i t e r a t u r e w i t h
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ecosystems, within each of which are the
organisms making up the living com¬
munity in balance with the environment.

Typical examples of ecosystems are a
pond, adeciduous forest and adesw. The
overall climate and iopogra;riiy within an

major factors deleiinining the
tjT>c of ecosystem that develops, but
within any ecosystem minor variations
give rise to smaller communities within
which animals and plants occupy their
own particular niches.

Within any ecosystem each oiganism,
however large or small, plays avital role
in maintaining the stability of the com¬
munity. The most important factw for aiw
organism is its source of energy or food
Thus, within any ecosystem, complex pat¬
terns of feeding relationships or food
chains are built up.

Plants are the primary source of food
and energy; they derive it through
pHOTOSYKTHESis, Utilizing environmental
factors such as light, water, carbon
dioxide and minerals. Herbivores then ob¬
tain their food by eating plants. In their
turn, hHbivores are preyed
nivores, who may also be
food for other carnivores. Anim^ and
plant waste is decomposed by microor-

within Che habitat, and this

AUGUSTINE and Thomas aquinas.
ECLAMPSIA, epilepticlike convulsion,
caused by disturbance in the nervous cen¬
ters; primarily atype of recurrent con¬
vulsions and/or coma occurring between
the 20th week of pregnancy and one week
after childbirth, aresult of toxemia of
pregnancy, usually associated with defi¬
cient functioning of the kidneys. Hie con¬
dition is usually fatal to both mother and
baby if not treated.
ECLIPSE, the partial or total obscure-
ment of one celestial body by another;
also the passage of the moon through the
earth's shadow. The components of abi¬
nary star (sec double stab) may eclipse
each other as seen from the earth, in which
case the star is termed an eclipsing binary.
The moon frequently eclipses stars or
planets, and this is known as occultation.

Alunar eclipse occurs when die moon
passe.s through the umbra of the earth’s
shadow. This happens usually not more
than twice ayear, since the moon’s orbit
around the earth is tilted with respect to
the ecliptic. The eclipsed moon is blood-
red in color due to some of the sun’s light
being refracted by the earth’s atmosphere
into the umbra. Apartial lunar eclipse oc¬
curs when only pail of the umbra falls on
the moon.

In asolar eclipse, the moon passes be-
the sun and the earth. Atotal

a r e a a r e

upon by car¬
die source of

g a n i s m s
returns the raw materials to the envirtm-
m e n t .

The number of links within afood chain
is normally three or four, with five, six
and seven less frequently. The main
reason for the limited length of food
chains is that the major part of the energy
stored within aplant or animal is wasted
at each stage in the chain.

The forms of life as they are known
today depend entirely upon the sensitive
balance within the environment, and any
change with worldwide effects could have
devastating consequences for man and for
life in general.

The body of knowledge and insights
unique to ecology are not only significant
in their own rî t, but are also important
in the development of environmentiism.
ECONOMETRICS, branch of eco¬
nomics that uses statistical methods to
describe economic phenomena and thus
discover how they affect each other. "The
term also refers to the statistical and
mathematical analysis of economic re¬
lationships.
ECONOMIC ADVISERS, Council of.
See COUNC^OF economic advisers .ECONOMICS is basically concerned
with the most efficient use of scarce

t w e e n

eclipse occurs when the observer is within
the umbra of the moou’s shadow: the disk
of the sun is covered by that of the moon,
and the solar corona (see sun) becomes
dearly visible. Total eclipses are par¬
ticularly important since only during them
can astronomers study the solar corona
and prominences. The maximum possible
duration of atotal eclipse is ̂ ut 7.5 rain.
Should the observer be outside the umbra
but within the penumbra, or should the
earth pass through only the poiumbra, a
partial eclipse will occur.

An annular eclipse is seen when the
moon is at its farthest from the earth, its
disk being not large enough to totally
obscure that of the sun. The moon’s disk
is seen surrounded by abrilliant ring of
light.
ECOLOGY, the study of plants and
animals in relation to their environment.
The whole earth can be considered as a
large ecological unit: the term biosphere is
used to describe the atmosfrfiere, earth’s
surface, oceans and ocean floors within
which living organisms exist. However, it
is usual to divide the biosphere into a
large number of ecological subunits or
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resources (factors of production such as
land, labor, capital) in producing various
types of goods and services to satisfy
numerous di fferent and compet ing
demands. The Amer ican economist Paul
Samuelson has called economics the study
of how, what and for whom to produce.
The difficulty of defining economics
precisely stems from the various concerns
dia l have character ized the evo lu t ion o f
economic thought.

In the 20th century, two new schools of
thou^t came into being. The Keynesians
applied basic principles of supply and
demand to analyze problems of national
income, unemployment and inflation. The
post-Keynesians concern themselves with
issues of post-WWn economic develop¬
ment. Among these are growth economics
(at what rate should the economy grow
a n d w h a t i s t h e r a t e o f i n v e s t m e n t
needed?): economic planning (guidance
and control of the economy to achieve cer¬
ta in object ives) ; and development
economics (how best can developing
countries industrialize?).

U n d e r t h e i n fl u e n c e o f k b y n e s i a n
ECONOMIC,s, US government policies ftom
the 1950s emphasized increasing demand
by both manipulating tax rates and in¬
creasing the money supply. However,
starting in the 1970s, inflation and astag¬
nating or decreasing gross national
product brought these riscal policies under
question, strengthening the influence of
non-Keynesian economists. The supply-
side ECONOMICS favored by President
Reagan's administration advocated in¬
creasing the growth of input (capital, raw
materials) by government policies that are
intended to encourage investment, such as
tax incentives to invest in new plants and
machinery, increased depreciation write-
ofis and lowered tax rates on capital gains
and high incomes. Mtmetarists view infla¬
tion as today's prime economic problem
and urge the federal reserve system to
ke^ ati^t rein on the money supply,
which by increasing lifts the rate of irila-
lion. Macroeconomics is the study of an
entire economic system. Microeconomics
deals with the economic activity in the
individual case.

S ince 1969 Nobel Pr izes in Economic
Sciences are awarded. Among Americans
having received this prestigious award are:
Paul A. Samuelson (1970), Simon Kuz-
nets (1971), Kenneth J. Arrow (1972),
Wassily Leontief (1973). ●TJalling C.
Koopmans (1975), Milton Friedman
(1976) , Herber t A . S imon (1978) ,

Theodore W. Schultz (1979), James Tobin
(1981), George J. Stigler (1982), Gerard
Debreu (1983), Franco ModigliaM (1985),
James M. Buchanan. Jr. (1986), Robert M.
Solow (1987). Harry M. Markowitz, Wil¬
liam F. Sharpe, Merton H. Miller (1990),
Ronald H. Coase (1991), and Gary S. Bec¬
ker (1992).
ECUADOI^ republic in NW South
America, lying Sof Colombia and Nand
Wof Peru, on the Pacific coast Its ter¬
ritory includes the Galapagos Islands in
the Pacific.

Official name: R^ublic of Ecuador
Capital: Quito
Area: 103,930sqmi
Population; 10,752,000
Language: Spanish
Religion: Roman Catholic
Monetary unitfs): 1sucre =100 cen¬
t a v o s

Land. Ecuador is divided by two Andes
ranges running Nto S, between which lie
about 10 plateaus around 8,000ft high.
This is the most densely populated region
of the country, and the capital, Quito, is
situated in its Npart. Between the Andes
and the Pacific lie the coastal lowlands,
also well populated, while to the Eof the
A n d e s t h e r e a r e a l m o s t u n i n h a b i t e d
equatorial forests. The central Andean
area has amild climate all the ;—
around, but the lowlands are hot and wet.
People. Of the population, roughly 10%
are white, 10% black. 25% Indian and
55% mestizo—people of mixed Indian
and white ancestry. The official language
is Spanish but Quechua is widely spoken.
Most Ecuadorians live near subsistence
level either by working their own small
landholdings or more commonly as
laborers on large estates and plantations.
Adult education programs ĥ e helped
reduce illiteracy to 15%.
Economy. Although only 5% of the land
is cultivated, agricuiture was the basis of
Ecuador's economy until 1972, when ex¬
ploitation of petroleum began. Ecuador

y e a r
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ECZEMA, acommon collective term fw
many inflammatory conditions of the skin.
The term denruiiitis is often used as a
synonym for eczema, although in fact
dermatitis means any inflammation of the
skin. All eczemas are forms of dermatitis,
but dermatitis is not always eczema; fOT
example, common sunburn is dermatitis
b u t n o t e c z e m a .

An eczema causes one or more of the
following physical changes to the skin:
blood congestion; infiltration of plasma
into the tissues; vesicles (blisters); papules
(pimples). Secondary changes include:
erosion of tissue; exudation of fluid onto
the skin; crusts; Uchenification (thickened
areas of itchy skin): scaling.

Contact dermatitis, due to contact with
chemical agents, constitutes agr^ for
which the cause is known. Scratching and
stasis (sluggish blood in the veins) are
other causes, but in many cases the rea¬
sons few eczema are obscure. In all types
of eczematous dermatitis, including con¬
tact dermatitis, many factors may exist
that predispose, trigger, or aggravate the
c o n d i t i o n .

Microorganisms (bacteria and fun^)
may play an important role in the genesis
of many of the eczemas. Fungal infections
often produce areaction that is probably
due to an allergic response to metabolites
of the fungi. Remote allergic reactions
also occur.

E)ennalitis can become secondarily
infected with disease-causing bacteria, and
the risk is greatest when the skin is
scratched or when blisters have burst, the
protective bairi«‘ then being completely
broken down.
EDDA, name of two works of Old Icelan¬
dic l i terature known as the Prose
(Younger) Edda and the Poetic (Elder)
Edda. The Prose Edda was written cl200
by Snorri Sturluson for aspiring court
poets as aguide to the subject matter and
technique of Skaldic Poetry. The Poetic
Edda, compiled later in the 13th century,
contains 34 mainly alliterative poems
written between c800 and 1200. It repre¬
sents the finest extant body of Icelandic
l i terature.
E D D I N G TO N . S i r A r t h u r S t a n l e y
(1882-1944), English asuonomer and
astrophysicist who pioneered the theoreti¬
cal smdy of the interior of stars and who,
through his Mathematical Theory of
Relativity (1923). did much to introduce
the English-speaking world to the theories
of HUSTON.
EDDY, Mary Baker (1821-1910). US

became aleading producer of oil in Latin
America, and of revenues contributed to
rapid economic growth in the 1970s. In
the 1980s and early 1990s, aslump in
world oil prices and adevastating
earthquake that totally halted exports for
four months in 1987 caused aserious
economic crisis. Other exports include
bananas, coffee, cocoa, and fish products.
Many foodstuffs, transportation equip¬
ment, chemicals and consumer goods
must be imported. Manufacturing (tex¬
tiles. food processing, cement and phar¬
maceuticals) grew substantially in the
1970s but contracted in the 1980s.
History. Following the conquest of the
Incas by Pizarro in 1533, Ecuador became
pan of the Spanish Empire. It has been an
independent republic since 1830. but has
always suffered from political instability,
marked by conflict between the landed
bourgeoisie of the Andean region, the
mercantile interests centered in the leading
port of Guayaquil and, more recently, the
urban working classes. Military coups
have been common. Acivilian govern¬
ment was installed in 1979; successive
elecdons were held without incident. In
the early 19 .̂ low oil prices and high
inflation battered the debt-burdened
economy.
ECUMENICAL COUNCIL, agene^
council of the leaders of the entire Chris¬
tian Church. The first was at Nicaea (325)
and there have been 20 since. The Or¬
thodox Churches recognize only those that
were ffuly ecumenical—the first seven,
with the Tnillan S)’nod (692)—and give
them supreme authority; the Roman
Catholic Church also recognizes the 14
later Western councils, the last being the
Second Vatican Council (1962-65). but
denies their authority unless cooiiimed by
the pope. Protestants generally honor the
firs t four.
ECUMENICAL MOVEMENT, modem
movement among the Christian churches
to encourage grater cooperation and
eventual unity. Various organizations such
as the International Missionary Council,
and the Life and Work and the Faith and
Order conferences (after WWl) studied
the churches’ doctrinal differences. But
substantial puogiess was not made until
1948. when representatives of 147 world
churches agreed to form the world coun¬
cil OF CHURCHES. Most Protestant and Or¬
thodox churches have since joined the
council, and the Roman Ctuholic Church,
though not amember, participates in some
joint studies.
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f o u n d e r o f c h s j s t i a n s c i e n c e . A f t e r a
period of study under Phineas Quimby she
began to formulate her own ideas on
spiritual healing and published these in
Science and Health (1875). She founded
the Christian Science Monitor newspaper
in 1908.
EDDY, Nelson (1901-1967), US baritone
who appeared in anumber of romantic
musical films in the !930s with soprano
Jeannette MacDonald (1907-1965).
EDEMA, t he accumu la t i on o f excess i ve
watery fluid outside the cells of the body,
causing swelling of apan. Some edema is
seen locally in inflammation. The com¬
monest typw is gravitational edema (drop¬
sy), where fluid swelling is in the most de¬
pendent parts, typically the feet. Heart or
liver failure, malnutrition and nephrotic
syndrome of the kidney are common
causes, while disease of veins or lymph
vessels in the legs also leads to edema.
Serious edema may form in the lungs, in
heart failure and in the brain in some dis¬
orders of metabolism, trauma, tumors and
infections. Diuretics may be needed in
t r e a t m e n t .

EDEN, Robert Anthony, Earl of Avon
(1897-1977), British diplomat and prime
minister (1955-57), famous for his antiap¬
peasement stand in the 1930s and for his
part in the Suez Canal crisis of 1956. Eden
became foreign secretary in 1935 but
resigned in 1938 in protest against
Chamberlain's negotiations with Hitler
and Mussolini. He served again at the
foreign office 1940-45 and 1951-55. As
prime minister he promoted an ill-advised
invasion of Egypt (1956) to restore Anglo-
French control of the Suez Canal after the
Egyptians had nationalized it He resigned
the next year because of ill health.
EDEN, Garden of, in biblical tradition,
the garden paradise created by God for
A d a m a n d E v e . I n t h e O l d Te s t a m e n t
book of Genesis it is described as being
watered by four streams, including the
Tigris and the Euphrates, which suggest
t h a t i t w a s s e t s o m e w h e r e i n a n d e n t
Mesopotamia.
EDENTATE, member of an order of
mammals (Edentata) that have no teeth or
only primitive, rootless teeth without
enamel. The order of Edentata (meaning
"without teeth") comprises anteaters,
sloths, and armadillos. Only the anteaters
are entirely toothless; armadillos and
sloths have peglike cheek teeth.
EDERLE, Gertrude Caroline (1906- ),
US swimmer, the first woman to swim the
English Channel. She broke all previous

records, crossing the 35mi from France to
England on Aug. 6,1926, in 14hr 31min.
EDGERTON, Harold Eugene (1903-
1990), electrical engineer and photog¬
rapher, noted for developing techniques of
high-speed photography and applying it to
various sdentific uses. Wiih his sophisti¬
cated equipment he was able to stop the
action of such things as drops of milk fall¬
ing into asaucer, and bullets impacting
against asteel plate or traveling at speeds
up to 15,000mph.
EDGEWORTH, Mar ia (1767-1849) .
Anglo-Irish novelist. Her gifts for sod^
observation and coloiful, realistic por¬
trayal of Irish domestic life and young
people influenced many later novelists in¬
cluding Sir Walter Scott. Among her
works are Tales of Fashionable Life
(1809-12).
EDINBURGH, capital of Scotland, the
seat of Midlothian Co., and the second
largest Scottish city. located on the S
sh<Me of the Firth of Forth. The Old Town,
dominated by Edinburgh (3astle. dates
from the 11th century, but has remains of
fortifications from c617. The city became
Scotland's capital in 1437. It has always
been Scotland’s cultural center. Holyro^
House, aroyal residence, is situated here;
Edinburgh U. was founded in 1583. The
city has many public and private build¬
ings, which are beautiful examples of
N e o c l a s s i c a l a r c h i t e c t u r e . S i n c e 1 9 4 7
Edinburgh has been world-famous for its
annual summer arts festival Today the
city is athriving commercial center for
banking, insurance and finance; its in¬
dustries include brewing, distilling, en¬
gineering. printing and publishing. Pop
441 .500 .
EDISON, Thomas Alva, (1847-1931),
US inventor, probably the greatest of all
time with over 1,000 patents issued to his
name. H is fi rs t success fu l invent ion , an
improved stock-ticker (1869). earned him
the capital to set up as amanufacturer of
telegraphic apparatus. He then devised the
diplex method of telegraphy which al¬
lowed one wire to carry four messages at
once. Moving to anew "invention factory"
(the first large-scale industrial-research
laboratory) at Menlo Park, NJ.. in 1876,
he devised the carbon transmitter and a
n e w r e c e i v e r w h i c h m a d e A . G . B e l l ’ s

telephone commercially practical. His tin-
foil phonograph followed in 1877, and in
the next year he started to work toward
devising apractical incandescent light-
bulb. By 1879 he had produced the carb¬
on-filament bulb and electric lighting be-
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EDUCATION, US Department of. es¬
tablished as acabinet-level department
Sept. 27. 1979. as pan of President Jimmy
Carter's plan to reorganize the federd
government. The Departirrent establishes
policy for, administers, and coordinates al¬
most all federal assistance to edcucaticm.

Over 60 mil l ion students and almost 7
million teachers, administrators, and sup-
pon staff are directly involved in educa¬
tion. The cost of this undertaking is, of
course, staggering: over $350 billion an¬
nually.
EDWARD, eight kings of England. Ed¬
ward I(1239-1307), reigned 1272-1307.
He subjugated Wales and, inconclusively,
Gotland, centralized the national ad¬
m i n i s t r a t i o n a n d r e d u c e d b a r o n i a l a n d
clerical power. He summoned the Model
Parliament (1295). Edward II (Edward of
Caernarvon, 1284-1327), first heir ap¬
parent to be created Prince of Wales
(1301) reigned 1307-27. He ^nt his
reign trying to resist the barons. His poor¬
ly directed Scottish campaigns were hî
lighted by his defeat at Bannockburn
(1314) by Robert Bruce. In 1326 he was
unseated in arevolt led by his wife. Queen
Isabella, and her paramour Roger de Mor¬
timer. Edward was imprisoned, and forced
to ^ i ca te i n f avo r o f h i s son . and was
probably murdered. Edward III (1312-
1377), reigned 1327-77. Edward’s claim
to part of Guienne in France was one of
the causes o f t he Hunderd Years War.
Despite t̂ isive victories at Crdcy (1346)
and Poitiers (1356), he had lost most
ftench territory by the end of his reign. In
1348-49, the black dbath decimated the
population, resulting in major economic
and social upheavals. Edward IV (1442-
1483), reigned 1461-70 and 1471-83,
during the Wars of the Roses. AYorkist,
Edward deposed the Lancastrian Henry VI
in 1461 and again in 1471 after the latter
had been restored in 1470 by the Earl of
Warwick. Edward reestablished the power
of the monarchy, improved administradon
a n d l a w e n f o r c e m e n t a n d i n c r e a s e d
England's trade and prosperity. Edward
V(1470-1483?), reigned Apri l -June,
1483, one of the "iKinces in the tower."
He is believed to luve been murdered at
the Older of his uncle and protector,
Richard Duke of Gloucester, who became
Richard III. Edward acceded to the throne
as aminor and was immediately aviedm
of aruthless power strug^e between his
uncles Gloucester and Earl Rivers. Ed¬
ward VI (1537-1553), Henry VUI’s only
son, reign^ 1547-53. AsicUy child who

came areality, though it was not until
1882 that his first public generating sta¬
tion was supplying power to 85 customers
in New York.

Mov ing h is laborator ies to West
Orange, NJ.. in 1887, he set about devis¬
ing amotion-picture system (ready by
1889) though he fail^ to exploit its
entertainment potential. In all his career he
made only one important scientific dis¬
covery. the Edison effect—the ability of
electricity to flow from ahot filament in a
vacuum lamp to another enclosed wire but
not the reverse (1883) and, because he
saw DO use for it, he failed to pursue the
matter. His success was probably more
due to perseverance than any spnnal in¬
sight; as he himself said: "Genius is one
percent inspiration and ninety-nine per¬
cent perspiration."
E D M O f ^
(1841-1898), CIVIL WAR soldier who used
the name Frank Thompson and amale dis¬
guise to serve as nurse, messenger, and
spy for the Union army. She wrote Nurse
and Spy in the Union Amy, afletionalized
account of her experiences.
EDMONDS, Walter Dumaux (1903- ).
US writer of historical fiction. He is best
known for his novels Drums Along the
Mohawk (1936) and Chad Hanna (1940).
He won the 106 National Book Award
for children’s l i terature for his book Bert
Green's Bam {1975).
EDP, acronym for electronic data proces¬
sing, data processing performed by elec¬
tronic digital computers. The term also
refers to preparing, storing, or manipu¬
lating information with acomputer.
EDUCATION, the process of esta¬
blishing habits of critical and independent
appraisal of information for the purpose of
intellectually developing the whole per-

S a r a h E m m a E v e l y n

s m i .

EDUCATION, Pub l i c . The idea o f
public education in America was bom in
colonial New England and spread,
gradually and unevenly, through the rest
of the country. The founders of the
republic believ̂  that an educated citizen¬
ry was essential for the success of their
design. Their interest in education was
shared by the rising class of businessmen,
who required aliterate and disciplined
work force. During the 19th century, tax-
supported elementary schools in eveiy
state largely supplanted various private,
charity, and denominational schools.

In the fall of 1990,99.2% of all children
aged 7-13 (grades 1-8) were enrolled in
school. 88.1% of them inpuUic schools.
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was to die of consumption, he succeeded
to the throne as aminor. Struggles over
the succession, and between Protestants
and Roman Catholics, soon engulfed him.
His reign saw the introduction, under
Archbishop Cranmer, of the first Book of
Common Prayer (1549). Edward VII
(1841-1910), king of Great Britain and
Ireland, 1901-10. Apopular king, with a
reputation as abon vivani, he wa.s par¬
ticularly concerned with Britain’s role in
Europe and he helped to promote Ententes
with France and Russia and to defuse the
r ivalry wi th Germany. Edward VII I
(1894-1972), king of Great Britain and
Ireland. Jan. 20-Dec. 11, 1936. Edward
enjoyed great popularity as Prince of
Wales and heir, but his association with
t h e A m e r i c a n d i v o r c e e Wa l l i s Wa r fi e l d

Simpson, was treated as ascandal by the
press and met stem opposition from
government and Church. Edward acceded
to the throne but to avoid aconstitutional
crisis abdicated, becoming Duke of
Windsor. He married Mrs. Simpson in
1937 and thereafter lived mainly in
France.
EDWARDS, Jonathan (1703-58), A-
merican theologian and philosopher of
wide-ranging interests (see also en¬
lightenment). ACalvinist in the Puritan
tradit ion, he furthered the oreat awaken¬
ing by his preaching, but was dismissed
by his church in 1749 for his opposition to
the Half-Way Covenant. In 1757 he be¬
came president of the College of New Jer¬
sey (Mnceton U.). Influenced by locke,
he wrote many works of philosophical
theology, most notably The Freedom of
the Will (1754) and Religious Affections
(1746).
E D W A R D T H E B L A C K P R I N C E
(1330-1376), prince of Wales, son and
heir of Edward III. His nickname may
derive from the color of his armor; he is
remembered mainly as abrilliant soldier.
Given his first independent command in
F r a n c e i n 1 3 5 5 . h e w o n t h e b a t t l e o f
Poitiers in 1356, capturing the French
king. Made Prince of Aquitaine in 1362,
he alienated his subjects, who revolted.
Mortally ill, he returned to England in
1371 and died there ayear before his
father.
EDWARD THE CONFESSOR,
(cl003-1066), king of England from
1042. Brought up in Normandy, he was
respected for his piety. During most of his
reign the government was dominated by
the powerful Earl Godwin. Edward
alienated the country by attempting to

exile Godwin and introduce Normans into
the government. He had named William
of Normandy as his heir, but on bis
d e a t h b e d c h o s e H a r o l d , G o d w i n ’s s o n .
precipitating the Norman Conquest.
EDWARD THE ELDER (d. 924), king
of Wessex (899-924). son and successor
o f A l f r e d t h e G r e a t . H e c o n t i n u e d h i s

father’s warfare against the Danes and by
918 ruled all of England Sof the Humber.
EELS, long slender fish of the order An-
guilliformes, without pelvic fins and with
dorsal and ventral fins joining the tail fin.
They include the conger, moray, snake,
snipe and freshwater eel families. Some
eels are covered in slime, and some have
tiny scales on the skin. Moray eels live in
warm water and are adanger to divers.
American and European freshwater eels
spawn in die Sargasso Sea. The leaflike
larvae cross the ocean, and enter rivers as
young eels or elvers. When adult they
swim back to the Sargasso Sea to spawn
and die.
E E LW O R M , c o n a m o n n a m e f o r w o r m s
of the class Nematoda, so called because
they resemble miniature eels. The term is
most often applied to smaller members of
the class Nematoda that are either free-li¬
ving or parasitic in plants. Mosteelworms
are 0.1 to !.5mm (0.004 to 0.06in) long.
They are found in ail parts of the world.
Many attack plants and insects and some
are serious pests. Some transmit diseases
such as tobacco mosaic.
EFFICIENCY, in therraodynamics and
the theory of machines, the ratio of the
u s e f u l w o r k d e r i v e d f r o m a m a c h i n e t o t h e

energy put into it. TTie mechanical ef¬
ficiency of amachine is always less than
100%, some energy being lost as heat in
fr ict ion .When die machine is aheal en¬

gine. its theoretical thermal efficiency can
b e f o u n d f r o m t h e s e c o n d l a w o f
thermodynamics, but actual values are
often rafter lower. Atypical gasoline en¬
gine may have athermal efficiency of
only 25% asteam engine 10%.
E F F I G Y M O U N D S , e a r t h e n m o u n d s i n
t h e f o r m o f a n i m a l s o r b i r d s f o u n d

tliroughout the northeastern US but e,spe-
cially in Wisconsin. The mounds were
probably constructed about 1000 AD; they
are believed to be the work of prehistoric
Indians broadly, and not accurately, desig¬
nated as the mound builders.
EFFLORESCENCE, the loss o f water o f
crystallization from crystals on standing in
air, resulting in adry powdery state. The
terra also refers to the spontaneous loss of
water by ahydrated salt, which occurs

Sa in t



E G Y P T 3 9 9

EGRETS, agroup of small herons with
lacy, usu^y white, plumage. They are
found around the world and the great or
common egret ranges from Europe to
New Zea land and th roughou t the
Americas. Other American species include
the snowy egret and reddish egret. The
cattle egret feeds on insects, often follow*
ing cattle to catch insects which they flush
horn the grass. At one time the plumes of
the egret were highly valued as items of
ceremonial or fashionable dress, and the
birds were nearly hunted to extinction.
They are now protected by law and are in¬
creasing once again.
EGYPT, Arab republic in NE Africa, bor¬
dered on the Nby the Mediterranean, on
the NEby Jsrael and the Red Sea. on the
Sby the Sudan and on the Wby Libya.
The Suez Canal and Gulf of Suez separate
the Sinai Peninsula from the rest of Egypt.

when the aqueous tension of the hydrate b
greater than the partial pressure of the
water vapor in the air.
EGALITARIANISM, the doctrine that
all men, in spite of differences of character
or intelligence, are of equal dignity and
worth, and therefore are entitled to equal
rights and privileges in society. Interpreta¬
tion of this doctr ine has varied from the
notion of equal access to opportunity to
that of equal satisfaction of Wic needs oi
to the leveling of social, political and
economic inequalities. Thus it has been
claimed as aguiding principle by such
d i v e r s e p o l i t i c a l p h i l o s o p h i e s a s
democratic capitalism, socialism and com¬
mun ism.
EGG. the female gamete, germ cell or
ovum found in a l l an imals and in most
plants. Popularly, the term is used to
describe those animal eggs that are
deposited by the female either before C7
after fertilization and develop outside the
body, such as the eggs of reptiles and
birds.

The egg is asingle cell which develops
into the embryo after fertilization by a
single sperm cell or male gamete. In
animals, it is formed in aprimary sex
organ or gonad called the ovary. In frsbes,
reptiles and birds there is afood stOTC of
yolk enclosed within its outer membrane.
In AKGiosPERMS, the female reproductive
organs form pan of the flower. The egg
c e l l i s f o u n d w i t h i n t h e o v u l e s , w h i d >
upon fertilization develop into the embryo
a^ seed. (See also i>OLLiNATias.
REPR(»LICnON.)
EGGPLANT, also called aubergine or
guinea squash, tender perennial plant
fSolanum melongena) of the nightshade
fomlly, closely allied to the potato. Egg¬
plant requires awarm climate and is
grown extensively in eastern and southern
Asia and in the US. The fruit is alarge,
egg-shaped berry, varying in color from
dark purple, to red, yellowish, or white; it
is sometimes striped and has ashining sur¬
face.
EGLEVSKY, Andr6 (1917-1977). Rus-
sian-bom US v i r tuoso bal le t dancer and
teacher. Amember of the Ballet Russe de
Monte Car lo 1939-42 and the New York
(^ty Ballet 1951-58, he appeared with
many of the world’s greatest comparues.
EGO, apsychological concept, first pro¬
posed by Sigmund preud, referring to the
organized parts of the psychological ^
paratus, in contrast to the unorganized id.
The ego represents what may be called
reason and common sense.

Official name: Arab Republic of Egypt
Capital: Cairo
Area: 385,229sq mi
Population: 54,452,000
Growth ra te : 2 .3%
Languages Arabic. French, English, Ber-

Religions: Muslim, Coptic Christian
Monetary unit(s): 1Egyptian pound «
100 piastres

Land is 96% desert, only some 13,800sq
mi being habitable. The chief physical fea¬
ture, the fertile Nile Rvalley, runs narrow¬
ly for about 930mi from the Sudanese
^niier to the Mediterranean developing,
Nof Cairo, into alarge alluvial delta
where most of the population lives. The
Nile separates the Western Desert
(260,(KX)sq mi) from the Eastern Desert
where the Red Sea Mis (Gebdl Sha’ib,
7,175ft) parallel the coast. Egypt’s highest
p ,̂ Gebel Katherine (8,652ft), is in the
thinly populated Sinai Peninsula. The
climate everywhere is arid and hot, Rain¬
fall is low, being 3in annually or even less
i n m o s t o f t h e S .

ber
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People are mainly of Haimtic ori^n.
T h e r e a r e s m a l l G r e e k a n d A r m e n i a n

communihes. The largest cities are Cairo,
the capital, and Alexandria. Other impor¬
tant towns are Giza, Port Said, Suez and
Ismailia. Arabic is the official language,
but most educated Egyptians also speak
French or English. Almost 50% of the
adult population is literate. Most Egyp¬
tians are Sunni Muslims, but Coptic Chris¬
t i a n s a r e n u m e r o u s .

Economy. Agriculture (especially cotton,
wheat, com, millet and rice) depends
mostly on irrigation from the Nile and
provides about 30% of the GNP. Mineral
resources include iron ore, salt, natural gas
and petroleum, and phosphates. The
production of textiles and proeessed foods
dominates the industrial sector, although
there is some oil refining, and manufactur¬
ing of iron and steel, cement, and rubber
products. Tourism is highly developed.
The ARAB-iSRAEU WARS Severely strained
the economy. Following the reopening of
the Suez Canal (1975), Egypt sought
foreign investment to redevelop the canal
a r e a .

History (see also boyit. ancient). After
the Arab invasion (AD 641), Egypt had a
variety of rulers including the Mamluks
and Ottomans. Financially insolvent after
the opening of the Suez Canal (1869),
Egypt was aBritish protectorate 1914-36.
From 1948 it played amajor role in the
Arab-lsraeli conflict. In 1952 an army
coup deposed King Farouk; the republic
was proclaimed in 1953. Col. Gamal
Abdel NASSER became president in 1956.
He used aid from the USSR to modernize
the army and to alesser extent industry,
building the Aswan High Dam. Much
Egyptian territory was lost in the Six-Day
War with Israel.

O n N a s s e r ' s d e a t h ( 1 9 7 0 ) A n w a r a l -
SADAT became president; he Joined Syria
and Iraq in attacking Israel during the
Yom Kippur War (1973). He expelled the
Russians from Egypt and sought closer
links with the US. In 1978 Sadat and Is¬
rael Prime Minister Menachim Begin
signed apeace accord. Israeli forces were
withdrawn from the Sinai by 1982, al¬
though little progress was made in
negotiations on the larger issue of Pales-
tian autonomy- After Sadat’s "separate
peace" with Israel, Egypt was severely
isolated by the other Arab countries, leav¬
ing the country heavily dependent on the
US for both economic and military aid.

In 1981 Sadat was assassinated by Mus¬
lim fundamentalists; he was succe^ed by

vice-president Lt. Gen. Muhammed Hosni
MUBARAK, who was rcc lec ted in 1987.
Under Mubarak, Egypt was readmitted
(1984) to the Is lamic Conference
Organisation and subsequently resumed
diplomatic ties with many Arab Slates.
Egypt took aleading role among Arab na¬
tions in confronting Iraq in the Gulf War,
and an Egypt ian—Boutros Boutros
Ghali—became secretary general of the
United Nations in 1992. The country's
new stature was undercut, however, by
faltering economy, growing dissent, and
rising violence by Islamic militants.
EGYPT, Ancient, one of the cradles of
world civilization. Egyptian civilization
began more than 5,000 years ago in the
fertile Nile Valley. Actual dates are much
disputed, but Upper and Lower Egypt
seem to have been united c3110 BC under
Menes, asouihem ruler; he made his capi¬
tal at Memphis, on the boundary between
the two. In friis period HiHtOGLYHCCS
developed,
llte Old Kingdom (3rd-6th dynasties).
The 4th dynasty of pharaohs developed
the pyramid as aroyi tomb. Under them
Egypt became amassive and powerful
state. Official worship centered on the sun
god RA. The 94-year reign of Pcpi II seems
to have led to civil war, foreign infiltra¬
tion and the breakup of the kingdom.
Af ter acentury of anarchy astable
kingdom was set up in Middle Egypt.
The Middle Kingdom (llth-13th dynas¬
ties). The restoration of stability was com¬
pleted by the 11th dynasty. Under the 12th
dynasty the country flourished. Irrigation
bwame more systematic, resulting in in¬
creased food production and raised stand¬
ards of living. Trade extended to Crete
and cultural activity reached anew peak.
But the 13th dynasty evidently lost power
to foreign nomadic rulers, the Hyksos,
who were overthrown by the 17lh and
18th dynasties-
Thc New Kingdom (18th-21st dynas¬
ties). The 18th dynasty completed the
reconquest, and under Thulmose II! Egypt
r u l e d f r o m t h e S u d a n e a s t t o t h e
Euphrates, akhenaton, rejecting tradition¬
al polytheism, introduced the sun worship
of Alon and founded anew capital at Ak-
hetaton (now Tell ei-Amama). Traditional
religion revived under his son-in-law Tu¬
tankhamen. Incursions by Hit t i tes,
Libyans and other foreign tribes were now
we^ening Egypt, despite revivals under
Ramses I! and III.
The Late Period (21st dynasty-AD 641).
Egypt now came increasingly under
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foreign control, divided between Libyan
rulers and the Kingdom of Cush. Invaded
by Assyria (668 BC), Egypt was later an¬
nexed by I’ersia (525 BC). then taken by
Alexander the Great (332 BC). Alexander
founded Alexandria and made his genera]
Ptolemy governor of Egypt. He fathered
the Ptolemaic dynasty of Macedonian
lulers which persisted until the death of
Cleopatra in 30 BC. Egypt then became a
Roman province. In the 4th century AD
the country became Christian and c395 it
passed under the control of Che Byzantine
Empire. Byzantine misrule made Arab
conquest easy in 641. Egypt became a
province of the Arab empire, from which
it takes its present character. (For recent
history see EOYfT.)
E H R E N B U R G , I l y a G r i g o r y e v i c h
(1891 -1967 ) , Russ ian au tho r. He
emigrated to Paris in 1911 and did not
return to Russia until 1924; he then lived
in Europe as ajournalist until 1941. He
received the Stalin Prize for the panoramic
novel The Fall of Paris (1942). The novel
The 77taH'(1954) was amajor work of the
post-Stalin liberalization.
EHRLICH, Paul (1854-1915). German
bacteriologist and immunologist, the
founder of chemotherapy and an early
pioneer of hematology. His discoveries in¬
clude; amethod of staining (1882), and
hence identifying, the tuberculosis bacillus
(see also Rol̂  koch); the reasons for im¬
munity in terms of the chemistry of an¬
tibodies and antigens, for which he was
awarded (with Elie MetchnikofO the 1908
Nobel Prize for Physiology or Medicine;
and the asc of the drug salvarsan to cure
syphilis (see venekeiu. diseases), the first
DRUG to be used in treating the root cause
o r a d i s e a s c ( 1 9 1 l ) .
EICHMANN, Adolf (1906-1962). Ueu-
cenam colonel in the Gutapo, head of the
J e w i s h D i v i s i o n f r o m 1 9 3 9 . H e w a s
responsible for the deportation, maltreat¬
ment and murder of European Jews in
WWII. He escaped to Argentina, but was
abducted, tried and executed in Israel.
EIDER, large marine duck (Somateria
nwltissima), highly valued for its soft
down which is used in quilts and cushions
for warmth. It is found on the coasts of the
Atlantic and Pacific oceans.
EIFFEL, Alexandre Gustave (1832-
1923), French engineer best known for his
design and construction of the Eiffel
To w e r, P a r i s ( 1 8 8 7 - 8 9 ) . f r o m w h i c h h e
carried out experiments in aerodynamics.
In 1912 he founded the first aerodynamics
laboratory.

EINSTEIN, Albert (1879-1955), Ger¬
m a n - b o m S w i s s - A m e r i c a n t h e o r e t i c a l

physicist, the author of the theory of
RELATIVITY. In 1905 Einstein published
several papers of major significance. In
one he applied planck’s QUAimjM theory
to the explanation of photoelectric emis¬
sion. For this he was awarded the 1921
Nobel Prize for Physics. In asecond he
demonstrated that it was indeed molecular
action which was responsible for brown¬
ian MOTION. In athird he published the
special theory of relativity with its postu¬
late of aconstant velocity for light (c) and
its consequence, the equivalence of mass
(m) and energy (£), summed up in the
famous equation E=mC'

In 1915 he went on to publish the
general theory of relativity. This came
with various testable predictions, all of
which were spectacularly confirmed
within afew years.

Einstein was on avisit to the US when

Hitler came to power in Germany and,
being aJew. decided not to return to his'
native land. The rest of his life was spent
i n a f r u i t l e s s s e a r c h f o r a " u n i fi e d fi e l d

theory" which could combine electromag¬
netism wilii gravitation theory. After 1945
he also worked hard against the prolifera¬
tion of nuclear weapons, althou^ he had
himself, in 1939, signed aletter to Presi¬
dent F. D. Roosevelt alerting him to the
danger that Germany might develop an
atomic bomb, and had thus perhaps con¬
tributed to the setting up of the Manhattan
Project.
EINSTEINIUM, chemical element; sym¬
bol Es; ai .wi. 254; at.no 99. Einsteinium
(named after the famous physicist Albert
Einstein), the seventh transuranic element
of the aclinic series to be discovered, was
identified by Ghiorso and coworkers at
Berkeley in Dec. 1952 in debris from the
first large thermonuclear or "hydrogen"
bomb explosion, which took place in the
Pacific in 1952. Eleven isotopes of ein¬
steinium have now been recognized.
EIRE. See Ireland, remjbuc of.
EISELEY, Loren Corey (1907-1977).
US anthropologist, professor of anthropol¬
ogy and ihe history of science at the U. of
Pennsylvania from 1947. His books,
beginning with The Immense Journey
(1957), were meditations on man’s place
in nature.
EISENHOWER, Dwight David (1890-
1969). supreme commander of Allied
troops in Europe during WWII and 34th
president of the United States (1953-61).
Bom in Denison, Tex., the third of seven
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of the cinema. He exteiKied editing tech¬
niques, especially the use of montage. His
films, notably The Battleship Potemkin
(1925), Ten Days that Shook the World
{1921), Alexander Nevsky and Ivan
the Terrible (1944-46), are undisputed

E L - A L A M E I N , B a t t l e o f , d e c i s i v e
British victory in the NAfrican campaign
in WWII. The 8th Army under General
MONTGOMERY forced the Axis troops under
F ie l d -Marsha l r omme l t o w i t hd raw f r om
Egypt and Libya into ETunisia, thus
paving the way for their total defeat soon
after.

ELAM, biblical name of alarge and his¬
torically important country east of
Babylonia and comprising the plain in
southwestern Persia roughly correspond¬
ing to the modem Iranian province of
Khuzisian. Its capital was Susa (Shushan).

Elamite history aixl civilization are
chiefly known as aresult of the French ex¬
cavations at Susa, which began in 1897.
Throughout its history Elam was closely
tied culturally to Mesopotamia. From
numerous inscriptions the Elamite lan¬
guage is known up to the time of Darius 1
(550486 BC), and together with Persian
and Babylonian was one of the three offi¬
cial languages of the Persian Empire.
Elam and the Elamites are mentioned in
t h e O l d Te s t a m e n t b o t h a s a l l i e s a n d
enemies of various empires that threatened
the nation of Israel.
ELAND, the largest antelope, heavily
built with spiral horns and ashort mane.
Eland are found in central and southern
Africa where they live in herds of up to
100. In recent years attempts have been
made to domesticate eland, as they can
survive in v«y dry conditions and give
excellent milk and meat.
ELASTICITY, the ability of abody to
resist tension, torsion, shearing or com¬
pression and to recover its orginal sh^
and size when the stress is removed. All
substances are elastic to some extent, but
if the stress exceeds acertain value (the
elastic limit), which is soon reached fcff
brittle and plastic materials, permanent
deformation occurs.
ELBA, Italian island in the Mediter¬
ranean, 6mi SW of Tuscany, famous as
the place to which nafixeon iwas exiled.
The island is about 20mi long and less
than lOmi wide, and is very mountainous.
Industries include iron mining, marble
quarrying, fishing and agriculture.
ELBEFUVER, major river in central
Europe. It rises in the Riesengebirge and

sons, he spent most of his childhood in
Abilene, Kan. He left Abilene in 1909 to
attend West Point. The year after his
graduation he married Mary (Mamie)
Geneva Doud, by whoiri he had two sons,
Doud David (1917-1921) and John Shel¬
don Doud (1922-). In 1926 he graduated
first out of 275 from the Fort Leavenworth
Staff School. By 1941 he had become a
brigadier-general, and in the summer of
1943 be was sent to London as command¬
ing general of US forces in the European
theater of operations.

He directed victorious Allied operations
in North Africa and Sicily. As supreme
commander of the Allied Expeditiona^
Force he directed the D-Day assault in
1944 and the campaign which ted to the
German surrender at Rheims in 1945. He
beaded the occupation force until 1948,
when he became president of Columbia
UnivHsity, taking leave of absence to
serve as supreme commander of NATO in
1950.

He became the Republican presidential
candidate in 1952, was elected by alarge
majority, and reelected in 1956. Domesti¬
cally he sought "moderation,” appealing,
often fruitlessly, for bipartisan support
from aDemocratic Congress which con¬
sistently rejected such Republican
programs as the repeal of the taft-
HARTi.EY AC7T and areduction in tariffs.

The CIVIL RiGKTS legislation of 1957 and
1960 was among the most significant
measures of his presidency. Although be
sent troops to Little Rock, Ark., to enforce
an antisegregation court order, he per¬
sonally doubted the ability of such legisla¬
tion to effect social change. One of his
first foreign-policy moves was to arrange
atruce in the Korean war. He supported
the cold war strategy of his secretary of
state, John Foster dulles, which resulted
in some of die hipest peacetime military
budgets ever proposed. Eisenhower him¬
self warned of the massive potential for
"misplaced power" such military expendi¬
tures entailed in his famous "military-in¬
dustrial complex" speech, given when he
retired at the age of 70.
EISENSTAEDT, Al f red (1898-1W2).
pioneering photojoumalist whose widely
printed pictures vividly chronicle the
period since the early 1930s. He worked
for Life magazine for over 35 years. He
described his life and work in The Eye of
Eisenstaedt (1936).
EISENSTEIN. Sergei MikhaUovlch
(1898-1948), Soviet film director who
was amajor influence on the development
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flows 725mi Nthrough Germany into the
North Sea beyond Hamburg. The river is
navigable for some 52.‘imi and is con¬
nect^ by acanal system to the Oder. Im-
ponanl cities on the Elbe include Ham¬
burg. Dresden and Magdeburg.
ELDER, common name for 40 species of
herbs, small trees or shrubs comprising the
genus Sambucus. Most are native to for¬
ested temperate or subtropical areas of
both hemispheres. The scarlet-berried
Sambucus racemosa is found in parts of
Europe. Asia, and North America.
EL DORADO {Spanish: the gilded one),
S o u t h A m e r i c a n I n d i a n c h i e f w h o w a s
rq>uted to cover himself with gold dust at
festivals and then, as asacrifice, wash it off
in alake into which his subjects also threw
gold. Much of the Spanish exploration and
conquest of South America was fired by
the quest for the legendary city of El
Dorado. (See also cibola, suven crriES op.)
EL DORADO, fab led c i t y o f go ld
believed by 16th-century Spaniards and
other Europeans to exist somewhere in the
area of the OritKxo and Amazon rivers of
South America.
ELECTION, method of choice by poll,
often used by democratic bodies, includ¬
ing states, to select olTiceholders. Some
public officials in ancient Greece and
Rome were elected, but the modem sys¬
tem of government by elected repre¬
sentatives derives largely from the British
parliameutary system and the American
system based on it. When the American
stales adapted the British system, how¬
ever, they wished to avoid having a
hereditary head of state and upper house,
but did not wish to "degrade" these offices
by putting them up for straightforward
competitive election. President and Senate
were therefore to be chosen by indirect
election. The Senate is no longer elected
by the state legislatures, but the president
is technically still elected by the elec¬
t o r a l C O L L E G E .

Primary elections, areform adopted by a
number of states in the late 19lh century,
might also be considered afonn of in¬
direct election, since voters actually elect
adelegate of aparticular party, who is
usually then pledged to vole in convention
for those voters’ candidate for the party’s
nomination. The general tendency in
American government has been to extend
the franchise, by giving all citizens,
regardless of color, sex. etc., the right to
vote, and individual representation has
been channeled to the various people for
whom each c i t izen votes—local o ffic ia ls .

county officials, some judges, state gover¬
nors and legislators, US Representatives
and Senators and so on.

Asystem of proportional representation,
as opposed to the plurality system,
operates by awarding parties seats in ana¬
tional legislature, for example, on the
basis of the proportion of the total popular
vote each party has received. Although
operated widely in Europe, proportional
representation has only been used ex¬
perimentally in the US, except in the spe¬
cial case of some primary elections.
ELECTORALCOLLEGE, body created
to elect the prejtident and vice-president of
the US. The college was conceived as a
compromise between direct popular elec¬
tions for the nation’s highe.st office and
rule by appointment or inheritance, it was
originally intended in the Constitution that
the electors would be chosen by the state
legislatures. But this has been modified so
that the electors are chosen by the voters
of each state—often without their names
appearing on the ballot—by the indirect
method of allowing voters to indicate their
choice for president and vice-president
and then allowing the winning party’s
electors to cast the states’ votes for the
candidates chosen.

Each state has as many votes in the col¬
lege as the total number of its senators and
representatives. If no candidate receives a
majority of electoral votes, the House of
Representatives elects the president from
among the top three candidates. This hap¬
pened twice in the 19ih century—in 1800,
when Thomas Jefferson was chosen by the
House, and in 1824, when John Quincy
Adams was chosen. Since the winning
candidate in each state receives al l that
state’s electoral votes, it is mathematically
possible for the losing presidential can¬
didate to receive more popular votes than
the man elected by the college. This hap¬
pened in 1824 with Jackson and Adams,
in 1876 with Tilden and Hayes and in
1888 when Benjamin Harrison defeated
Grover Cleveland. There has been con¬
stant dissatisfaction with the electoral col¬
lege, but the institution still survives. (See
also UNTIED STATES CONSTTIVnON.)
ELECTORAL COMMISSION, group
of 15 memben (5 senators, 5repre¬
sentatives, 5Supreme Court justices)
created by Congress in 1877 to determine
the winner of the presidential election of
1876. The Republican majority of 8to 7
resulted in astrict parly vote electing
Republican Rutherford B. Hayes over
Democrat Samuel J. Tilden.
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elecuic organ that discharges 500 volts.
The electnc eel also discharges avery
weak cur rent in the form of cont inuous

pulses. These form an electromagnetic
field around the fish and it can detect dis-
turbances to this field caused by prey
animals or other objects. The elephant-
snout fishes and the knifefish of Africa
also have this faculty.
ELECTRICITY, the phenomenon of
charged particles at rest or in motion.
Electricity provides ahighly versatile
fram of energy, electrical devices being
us^ in heating, li^ti^, ma^nery,
telqjhones, and eiectrcmics.
charge is an inherent property of matter;
electrô  cany anegative charge of 1.602XlO ’^ coulomb each, and atomic nuclei
normally cany asimilar positive charge
for each electron in the atom. When this
balance is disturbed, anet charge is left on
an object; the study of such isolated char¬
ges is called electrostatics. Like charges
repel and unlike charges attract each other
with aforce proportional to the two char¬
ges and inversely proportional to the
square of the distance between them (the
inverse-square law). This force is nonnal-
ly int^reted in terms of an electric field
product by one charge, with which the
other interacts.

Aheld is r^resented graphically by
rield lines beginning at the {wsitive and
ending at the negative charge. The lines
show by their direction that of the field,
and by their density its str^igth. Pairs of
equal but opposite charges separated by a
srnall distance ate called ^poles. the
[HT>duct of charge and separation being
caUed the dipole moment. Dipoles ex¬
perience atorque in an electric field that
tends to align them with the field, but they
experience no net force unless the field is
n o n u n i f o r m .

The amount of work drnie in moving a
unit charge from one point CO another
against t& electric field is called the
electric potential difference, or voltage,
between the points; it is measured in
VOLTS (V s: joules/coulomb). The ratio of a
charge added to abody to the voltage
jHoduced is called the c^acitance of the
body. Electric sources such as batteries or
generators convert chemical, mechanical,
or other energy into electrical energy, and
wilt pump acharge through conductors
much as awater pump circulates water in
aradiator heating system.

Batteries create aconstant voltage,
producing asteady, or direct cuiruii (DC);
many generators, on the other hand, [wo

ELECTRA. in ancient Greek legend, the
daughter of Clytemnestra and Agamem¬
non, king of Mycenae, and sister of
Iphigenia and Orestes. Another Elecira,
one of Pleiades, was mother of Zeus of
Dardanus, tlie ancestor of the Trojan royal
family. Some accounts made her mother
of the Cabeiri, who protected sailors, or of
lasion, lover of the goddess Demeter.
ELECTRA COMPLEX similar to the
Oedipus complex but in this case the at¬
traction is between adaughter and her
father rather than between ason and his
mother.
ELECTRIC CAR. an automobile driven
by electric motors and (usually) using
storage batteries as the energy source. Al¬
though an electrically power^ carriage
was built as long ago as 1837, it was only
in the 1890s that electric cars became
common. After WWI they lost ground to
automob i les w i th iNTERNAL-coMBUsnoN
ENGINES although particularly in Europe,
electric traction hii remained popular fw
urban delivery vehicles. With increasing
concern being felt at the energy- and {wl-
lution-costs of the gasoline automobile,
renewed interest is being shown in the
electric car in spice of its relatively short
range between charges. It is pollution-free,
robust and simple to drive and maintain.
TTie only difficulty is its low power-to-
weight ratio, largely due to the weight of
the lead-acid storage batteries commonly
used. Much research is being put into
finding alternative, lifter battery systems
or powerful-enough fuel ceils to make
electric cars once again an attractive
proposition fw urban transportation.

Fue! cells similar to those used to power
spacecraft systems have also been aĵ lied
to electric car propulsion, giving a
theoretical range of over 2(X)ini. Anew
impetus is given to carmakers (e.g.
General Motors is developing prototypes)
in view of new antipollution regulations in
California to reduce car exhaust.
ELECTRIC FISHES, several groups of
unrelated fishes that have the ^Uity to
generate electric currents fw stunning
prey or enemies or for locating nearby ot
jecis. The electric currents are generated
in specialized muscles. Fishes that stun
their prey or their adversaries include the
Mediterranean electric ray which delivers
acharge of 200 volts, the mariae star¬
gazers. the electric catfish of Africa and
the electric eel of the Amazon, which is
not atrue eel. Its body organs are
squeezed into the heed aid and mcst of
the eel-like body is given over to an

E lec t r i c
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The electromotive force (emf) driving
the cur rent is the sum of the e lec t rode

potentials (in volts) of the half-reactions,
which represents the free energy (see
THERMODYNAMICS) produced by them.
Conversely, if an emf is applied across the
elect rodes of ace l l , i t causes achemica l
reaction if it is greater than the sum of the
potentials of the half-ractions. Such poten¬
tials depend both on the nature of the reac¬
tion and on the concentrations of the reac¬

tants. Cells arising through concentration
differences are one cause of corrosion.

ELECTROCUTION, death caused by
electric current. It js used as amethod of
execution in some US states. The criminal

is strapped in aspecial electric chair and
an electr ic shock of 1,800-2.000 volts is
administered.
ELECTRODE electric conductor that
supplies current. Electrodes are used in
electrolytic cells, and electric furnaces
c o n t a i n e l e c t r o d e s b e t w e e n w h i c h a n
electric arc forms for heating.

The term is also used for aconductor by
which an electric current passes in or out a
substance, such as electrodes attached to
the body to record electric phenomena
from the heart (electrocartliogram)' or
brain (electroencephalogram).
ELECTROENCEPHALOGRAM (EEG),
the record of electrical activity of the
brain, by means of electrodes applied to
the scalp and connected to amplifying and
recording apparatus. It is aconvenient
method to use for the investigation of
brain disturbances and disease (benign and
malignant tumors, disturbances in blood
vessels, epilepsy, inflammation, metabolic
changes), but inevitably cannot do more
than record the sum of the activity of large
n u m b e r s o f n e r v e c e l l s b e t w e e n t h e
electrodes.

In anormal person, at first glance the
EEG seems to show small random and in¬

comprehensible fluctuations, but in fact
several varieties of rhythmic activity ap¬
pear in different circumstances. The most
prominent rhythm, noticeable when a
healthy person doses his or her eyes,
shows aperiod of 8-13 cycles per second
that is chiefly present in the occipital pole
of the cerebral hemispheres. This is the
alpha rhythm. Sleep removes this rhythm
and may substitute others in its place.
ELECTROENCEPHALOGRAPH in¬
strument for recording the brain’s electri¬
cal activity using several small electrodes
on the scalp. Its results are produced in the
form of amultiple tracing called an elec¬
troencephalogram (EEG). The devdop-

vide avoltage that changes in sign many
times asecond, and so produce an alter¬
nating current (AC), in which the charges
move to and from instead of continuously
in one direction. This system has advan¬
tages in generation, transmission, and ap¬
plication and is now used almost univer¬
sally for domestic and industrial purposes.
An electric current is found to produce a
magnetic field circulating around it, to ex¬
perience aforce in an externally generated
magnetic field, and to be itself generated
by achanging magnetic field. For more
details of these properties, on which most
electr ica l machinery depends, see
E L E C T R O S t A O N E T l S M .

Among specialized power units that
conveiT energy directly into electrical
energy without the intervention of any
moving mechanisms, the most promising
in the 1990s are thermion ic conver ters .
These use conventional fuel such as prop¬
ane gas, as in portable military power
packs (used in operation Desert Storm),
or. if refueling is to be avoided, radioac¬
tive fuels, as in unmanned spacecraft.
E L E C T R I C M O T O R . S e e m o t o r , e l e c ¬
t r i c .

E L E C T R O C A R D I O G R A M ( E C G o r
EKG), the permanent record produced by
electrocardiography. When an ECG is
taken, anumber of electrodes are placed
on body parts and are connected to the
electrocardiograph machine. The waves
that appear on the ECG differ in shape,
size, and direction, depending on which
electrode is under examination. The elec¬
trocardiogram can indicate many abnor¬
mal i t ies of the funct ion and s t ructure of
the heart, such as anbythmias. bean at¬
tack, etc.
E L E C T R O C A R D I O G R A P H ‘ n s t m -
ment for recording the electrical activity
of the hean, producing its results in the
form of mul t ip le t racing cal led an
e lec t rocard iogram (ECG or EKG) .
Developments in electronics led to small
portable machines.
E L E C T R O C H E M I S T R Y , b r a n c h o f
physical chemistry dealing with the inter-
c o n v e r s i o n o f e l e c t r i c a l a n d c h e m i c a l
energy. Many chemical species are electri¬
cally charged ions, and alarge class of
react ions—oxidat ion and reduct ion—con¬
sists of electron-transfer reactions between
ions and other species. If the two half-
reactions (oxidation, reduction) are made
to occur at different electrodes, the elec¬
tron-transfer occun by the passing of a
current through an external circuit be¬
tween them.
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c=299,792Jkm/s.
At the beginning of the 20th century

Planck proposed that certain prop^es of
radiant energy were best explained by
regarding it as being emitted in discrete
amounts called quanta. Einstein later
proposed that the quanta should be
regarded as particles, called photons, and
that the energy travels through space in
that form. Hm energy of each photon is
proportional to the frequency of the as¬
sociated radiation (see QUAmvM theory).
ELECTROMAGNETIC WAVES, os¬
cillating electric and magnetic frelds
travelling together ihrou^ space at a
speed of nearly 300 million meters per
second. The limitless range of possible
wavelengths or fluencies of electromag¬
netic waves, which can be thought of as
making up electron^netic spectrum,
includes radio waves, infrared radiation,
visible light, ultraviolet radiation. X-rays,
and gamma rays.
ELECTROMAGNETISM, the study of
electric and magnetic fields, and their in¬
teraction with electric charges and cur¬
rents. The two fields are in fact different
manifestations of the same physical field,
the electromagnetic field, and are inter-
convened according to the speed of the
observer. Ap^ irom *e effects noted
under electricity and magnetism, the fol¬
lowing are found:
(1) Moving charges (and hence currents)
in magnetic fields experience aforce, per¬
pendicular to the field and the current and
proportional to their product This is the
basis of ail electric motors, and was first

applied for the purpose by M. paraday in
1821.
(2) Achange in the number of magnetic

'field lines passing ihrou^ acircuit "in¬
d u c e s " a n e l e c t r i c fi e l d i n t h e c i r c u i t ,

proportional to the rate of the change. ThisIS ^basis of most generators, and was
also established by M. Faraday, in 1831.
(3) An effect analogous to the above, but
with magnetic and electric fields inter¬
changed, and usually much smaller. This
was hypothesized by J. C. Maxwell, who
in 1862 deduced from it the possibility of
self-sustaining electromagnetic waves
traveling at aspeed which coincided with
that of light, thereby identifying the nature
of visible light, and predicting other waves
such as the radio waves found experimen¬
tally by H. HERTZ shortly afterwards.
ELECTRON, astable stdjaumic particle
with rest mass 9.1091 xlO'^'kg (roughly
1/183,6 the mass of ahydrogen atom) and
anegative charge of 1.6021 x10' ’C, the

ment of small electronic chips has made it
possible to use portable machines.
ELECHROLYSIS. production of a
chemical reaction by passing adirect cur¬
rent throu^ an electrolyte—i.e., acom¬
pound which contains ions when molten
or in solution. The cations move toward
the cathode and the anions toward the
anode, thus carrying the current.

A t e a c h e l e c t r o d e t h e i o n s a r c d i s ¬
charged according to Faraday’s laws; (1)
the quantity of asubstance produced is
proportional to the amount of electricity
passed; (2) the relative quantities of dif¬
ferent substances produced are proportioih
al to their equivalent weights. Hence one
gram-equivalent of any substance is pro¬
duced by the same amount of electricity
known as afaraday (96,500 coiUombs).
Electrolysis is used to extract electroposi¬
tive metals from their ores, and to refine
less electropositive metals; to produce
sodium hydroxide, chlorine, hydrogen,
oxygen and many other substances; and in
electrometallurgy.
ELECTROLYTE, achemical (element
or compound) in the body that when di^
solved produces ions, conducts an electric
current, and is itself changed in the
process.

'Hie proper amount and equilibrium of
certain electrolytes (e.g., calcium, sodium,
potassium) in cte body is essential for nor¬
mal health and functioning.
ELECTROMAGNET, amagnet pro¬
duced (and thus easily controlled) by the
electric current in acoil of wire which is
usually wound on aframe of hi^ly per¬
meable material so as to reinforce and
direct the magnetic field appropriately.
ELECTROMAGNETIC RADIAT ION.
OT radiant energy, the form in which ener¬
gy is transmitted through space or matter
using avarying electromagnetic field.
Classically, radiant energy is regarded as a
w a v e m o t i o n . I n t h e m i d - 1 9 i h c e n t u r y
MAXWELL showed that an oscillating (vib¬
rating) electric charge would be surroun¬
ded by varying electric and magnetic
fields. Energy would be lost from the os¬
cillating charge in the form of transverse
waves in these fields, the waves in the
electric field being at ri^t-angles both to
those in the magnetic field and to the
direction in which the waves are traveling
(propagated). Moreover, flic velocity of
the waves would depend only on the
properties of the medium through which
they passed; for propagation in avacuum
its value is amndamental constant of
physics—the electromagnetic constant.
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charges of other particles being positive or
negative integi^ multiples of Ais.
Electrons arc one of the basic constituents
of ordinary matter, commonly occupying
the orbitals surrounding positively char¬
ged atomic nuclei.

The chemical properties of atoms and
molecules are largely determined by the
behavior of the electrons in their hî esi-
energy orbitals. Both cathode rays and
beta rays are streams of free electrons
passing through agas or vacuum. The
u n i d i r e c t i o n a l m o t i o n o f e l e c t r o n s i n a
solid conductor constitutes an electric cur¬
rent. Solid conductors differ from noncon¬
d u c t o r s i n t h a t i n t h e f o r m e r s o m e
electrons are free to move about, while in
the latter all arc permanently associated
with particular nuclei. Free electrons in a
gas or vacuum can usually be treated as
classical particles, chough their wave
properties become important when they
interact with or are associated with atomic
nuc le i .

The an t i -e lec t ron , w i th i den t i ca l mass
but an equivalent positive charge, is
known as apositron (sec antimatter).
ELECTRONIC MUSIC, composit ions
in wh ich mus ic ians use sounds c rea ted

solely on electronic equipment. Concrete
music uses recordings of natural sounds as
the basis for composition; and works
mixing both approaches are called "tape
music." Experiments with electronic com¬
position began a.s early as the 1890s but
widespread production began only after
WWII, as universities and broadcasting
authorities in many countries began set¬
ting up studios to encourage this use of
modem technology. John cace, Karlheinz
STOCKHAUSEN and Edgar varese have
produced important works in this field.
ELECTRONICS, an applied science
dealing with the development and be¬
havior of electron tubes, semiconductors
and other devices in wliich the motion of
electrons is control led; i t covers the be¬
havior of electrons in gases, vacuums,
conductors and semiconductors. Develop¬
m e n t s i n t h e 1 9 9 0 s h a v e l e d t o t h e

manufacturing of megachips, complex
miniatur ized electronic circui ts on awafer
of silicon, consisting of hundreds of
thousands of components.
ELECTRON MICROSCOPE,
scope using abeam of electrons rather
than light to study objects too small f(H
conventional microscopes. First con¬
structed by Max Knoll and Ernst Ruska
around 1930, the instnimeni now consists
typically of an evacuated column of mag¬

net ic lenses w i th a50-1500 KV e lec t ron
gun at the top and afluorescent screen or
photographic plate at the bottom. The
various lenses allow the operator to see
details almost at the atomic level (0.1 nm)
at up to amillion times magnidcation, al¬
though many specimens deteriorate under
the electron bombardment at these limits.

The greater magnification results from the
shorter wavelengths of electrons com¬
pared to the light waves of optical micro¬
scopes.

Standard instruments are cal led trans¬

mission electron microscops because the
beam is transmitted through the thin-sliced
specimen. In the scanning electron micro¬
scope, which resembles atelevision sys¬
tem, abeam of 1-20 kV intensity is in¬
stead focused to apoint and scanned over
the specimen area. In the field emission
electron microscope, the object itself—the
sharp tip of ametal or semiconductor*
specimen—is the source of the electrons,
when it is subjected to astrong electric
field. Electron microscopes are used for
structural, defect and composition studies
in awide range of biological and inor¬
ganic materials.
ELECTROSCOPE, an apparatus for
detecting electric charge, or an amount of
radiation, usually consisting of apair of
thin gold leaves suspended from an
electric conductor that leads to the outside
of an insulating container. It works on the
principle that two bodies having the same
charge will repel each other. The rate at
which the leaves of acharged electroscope
converge to their parallel uncharged posi¬
tion is proportiontd to the amount of radia¬
tion present.
ELECTROSTATIC PRECIPITATOR,
device that removes smoke and other par¬
t ic les f rom industr ia l fumes. When adis¬
charge of electricity is fed into the air or
gas, the particles it contains are ionized;
that is. they become negatively charged
from the gain of electrons on their sur¬
faces. Alarge electrode surface of op¬
posite charge then attracts these ioniẑ
particles, and they are deposited there for
later removal by washing or scraping.
ELEGY, in classical poetry, refers to a
lyric poem of alternate two-line stanzas
written in adistinctive meter on avariety
of themes. However, the term has been

used since the Renaissance to describe any
poem expressing sorrow, particularly
about death, such as Milton's Lycidas
(1637) orTTiomas Gray’s £/egy Written in
aCountry Churchyard (1750).
ELEMENT, Chemical, simple substance

a m i c r o -
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the Middle Ages for turning metals into
gold or prolonging life. In medical prac¬
tice of tĉ y, the term is used to describe a
tincture composed of various aromatic
substances held in solution by alcohol in
some form.
EL GRECO. See oreco. hl.
ELIJAH, Hebrew prophet of the laie 9th
century BC, mentioned in the Koran and
t h e O l d Te s t a m e n t B o o k o f K i n w. H e
fought against the worship of Baal intro¬
duced from Phoenicia during the reign of
King Ahab of Israel by tus Queen,
Jezebel. In the New Testament Elijah ap¬
pears with Christ at the Transfiguration.
E L I J A H M U H A M M A D . S e e m u h a m -
M A D . E L U A R
ELIOT, Charies William (1834-1926),
US educator, president of Harvard Univer¬
sity from 1869-1909 and editor of the c«i-
ginal Harvard Classics series. Eliot had a
profound influence on American educa¬
t ion .
EUOT, George (1819-1880), pseudo¬
nym of the famous English novelists,
Mary Ann Evans. Her wotit, notably
Adcm Bede (1859), The Mill on the Floss
(1860), Silas Mamer (1861), Middle-
march (1871-72) and Daniel Deronda
(1876) brought anew breadth of intellect,
technical sophistication and moral scope
to the English novel and greatly influ¬
enced l a te r nove l i s t s . He r c re^ve wo rk
was encouraged by writer and editor
George Henry Lewes, with whom she
Lved for 24 years, defying convention.
She was afriend of Herbert Spencer, was
s u b e d i t o r o f t h e W e s t m i n s t e r R e v i e w
(1851-53) and anotable translator of Ger¬
man wor l a .
EUOT, John (1604-1690). Puritan cler¬
gyman known as the "apostle to the In¬
dians." Bom in &igland, he emigrated to
Mass, in 1631 and devoted himself to the
conve rs ion o f l oca l I nd ians . He es tab¬
l i s h e d o v e r a d o z e n m i s s i o n s i n N e w
England, most of which were destroyed in
K I N G P H t U F S W A R .

ELIOT, T(homas) S( tearns) (1838-
1965), major 20th-century poet and critic.
Bom in St Louis, Mo., he settled perma¬
nently in England. He was aleading mo¬
dernist who found his own poetic voice as
early as Prufrock and Other Observations
(1917). His most famous poem. The Waste
Land, appeared in 1922, and was noted for
its portrayal of the chaos and squalor of
mo^m life. His criticism (The Sacred
Wood, 1920) expressed belief in tradition
and the life of the spirit, however. Increas¬
ingly meditative and philosophical poetry

composed of atoms of the same atomic
number, and so incapable of chemical
degradation or resolution. Elements are
generally mixtures of different isotopes.
Of the 106 known elements, 88 occur in
nature, and the rest have been synthesized
(see TRANSURANnnn elements). TTie ele¬
ments are classified by p^iysical properties
as metals, metalloids and nonmetals, and
by chemical properties and atomic strac-
ture according to the periotmc table. Most
elements exhibit allotropy, and many are
molecular (e.g., oxygen, O2).
E L E M E N TA R Y PA R T I C L E S . S e e s u b ^
A T O M I C P A R T I C L E S .

ELEPHANTIASIS, disease in which
there is massive swelling and hypertrophy
of the skin and subcutaneous lis»ie of the
legs or scrotum, due to the obstructed flow
of lymph. This may be acongenital dis¬
ease, due to trauma, cancer or infection
with frlariasis, tuberculosis and some
venereal diseases. Recurrent secondary
b a c t e r i a l i n f e c t i o n s a r e c o m m o n , a n d
chronic skin ulcers may form. Elevation,
elastic stockings, diuretics and treatment
of infection are basic to relief, while some
cases are helped by surgery.
ELEPHANTS, the largest livii^ land
mammals, comprising two species, the
African Loxodonta e^icana and the In¬
dian Elephas maximus. TTie African
elephant is up to 12ft tall and may weigh
6.6 tons: the Indian species is slightly
smaller. Both species are characterized by
their trunks, elongated extensions of the
nose and upper lip. and by huge incisor
teeth in the males prized as the source of
ivory. The African elephant has large ears
that distinguish it from the Indian species.
Both live in hods feeding on gra^ and
foliage. In spite of, and because of, its size
the Indiau elephant has long been tamed
as abeast of burden.
E L E U S I N I A N M Y S T E R I E S , s e c r e t
religious rites of the seasons in ancient
Greece. They were originally performed
in honor of Demeter, goddess ̂ agricul¬
ture , a t E leus is near A thens and
dramatized the descent of her daughter
Persephone into the underworld. Later the
riles were performed in Athens.
ELGIN MARBLES, ancient sculptures
(mostly from the Athenian Acropolis)
brought to Britain by Thomas Bruce, 7th
Earl of Elgin and British envoy at Con¬
stantinople (1799-1802). Now in the
British Museum, they include afrieze
from the Parthenon and parts of the Erecb-
theum temple.
ELIXIR, aliquor sought by alchemists of
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Declaration of Independence and aRhode
Island delegate to both the Continental
Congress (1776-81) and the Congress of
Confederation (1783-85).
E L L E S M E R E I S L A N D , C a n a d i a n
Arct ic is land off nor thwest Greenland. I t

occupies about SO.OOOsq mi and broadly
consists of ice-capped plateaus and moun¬
tains flanked by acoastline pierced by
deep Qords. Cape Columbia is Nor^
America's northernmost point. The island
supports musk oxen and caribou but its
ordy human inhabitants are afew Eskimos
and technicians. Natural gas was found
there in 1969. Ellesmere Island was dis¬

covered in 1616 by William Baffin.
ELLICE ISLANDS. See TUVALU.
E L L I N G T O N , E d w a r d K e n n e d y
"Duke" (1899-1974), US composer,
pianist and orchestra leader, one of the
giants of jazz music. After aformal musi¬
cal education. Ellington formed his first
band in 1918 and by the 1930s enjoyed an
international following. His superbly dis¬
ciplined orchestra remained the envy of
the jazz world for several decades, playing
music composed by its leader for its well-
known instrumental soloists. Ellington
wrote such hit songs as Mood Indigo,
Sophisticated Lady and Satin Doll, suites
such as Black, Brown and Beige (1943)
and. late in life, considerable sacred
music. He was awarded the President ia l
Medal of Freedom in 1969.
ELLIS, (Henry) Havelock (1859-1939),
British writer chiefly remembered for his
s t u d i e s o f h u m a n s e x u a l b e h a v i o r a n d
psychology. His major work was Studies
in ike Psychology of Sex (1897-1928).
ELLIS ISLAND, island of about 27 acres
in upper New York Bay, within the boun¬
daries of New York City. Bough! by the
government in 1808, it was the site of a
for t and later an arsenal . From 1891 to
1954, it was an immigration station
through which some 20 miUion im¬
migrants entered the US. In 1990 the
rel̂ bilitated Main Building was opened as
the Ellis Island Museum of Immigration.
ELLISON, Ralph Waldo (1914- ) ,
black US writer. He is best known for his
novel Invisible Man (1952), astory of
black alienation in ah<»iile white society,
which won aNat iona l Book Award.
ELLSWORTH, Lincoln (1880-1951),
US polar explorer and the first man to
cross both the Arctic and Antarctic by air.
He flew from Spitsbergen to Alaska with
AMUNDSEN and the Italian Umberto mobile
in the dirigible (1926), and in 1935
he made a2,300mi flight over the Ant-

followed (e.g. Ash Wednesday, 1930, and
his masterpiece, the Four Quarwj. 1944),
He wrote successful poetic dramas such as
Murder in the Cathedral (1935) and The
Cocktail Pany (1950). He was awarded
the Nobel Prize for Literature in 1948.
ELISHA, Hebrew prophet, adisciple of
and successor to Elijah. Greatly gift^ as a
soothsayer and healer, he was successful
in driving out Baal worship from die
northern state of Israel.
ELIZABETH I(1533-1603), queen of
England and Ireland 1558-1603, and the
last Tudor monarch. Adaughter of Hen^
VIII, who had broken with the Catholic
Church to marry Anne Boleyn, her
mother, her initial task as queen was to
reestablish her supremacy over the Eng¬
lish Church after the reign of her Catholic
sister. Mary I. The defeat by her navy of
the Spanish Armada (1588) establî ed
England as amajor European power. At
home, industry, agriculture and the arts
(especially literature) throve under condi¬
tions of relative peace and financial
stability, while colonization of the New
World was encouraged. After the execu¬
tion of her Catholic cousin, mary qu^’
OF SCOTS, apossible heir. Elizabeth finally
acknowledged the succession of James VI
of Scotland. Mary’s son, thus securing the
peaceful union of England and Scotland.
EL IZABETH 0(1926- ) ,queeno f the
United Kingdom of Great Britain and
Northern Ireland (from 1952) and head of
the coMM(»jwEALTO OF NATIONS. One of the

world's few remaining monarchs, she is
extremely popular at home and abroad and
has travel̂  extensively as her country’s
representative. She is married to Philip
Mountbaiien. E)uke of Edinburgh, and has
four children.
ELIZABETH, Saint, in the New Testa¬
ment. mother of John the Baptist. She was
acousin of Jesus Christ's mother Mary,
who came to see her shortly after the An¬
nunciation; on this visit, Mary sang the
hymn of [xaise luer known as the Mag¬
nificat .

ELK, large member of the deer family
Cervidae. I t inhabi ts some of the forest

areas of NEurope and Asia and is closely
related to the larger American moose. The
American elk is dso called the wapiti.
ELKS, Benevo len t and Pro tec t ive
Order of (BPOE), US fraternal organiza¬
tion, founded 18 ,̂ with headquarters in
Chicago, 111. In 1992 it had 1.6 million
members.
ELLERY, Wi l l iam (1727-1820), US
political leader. He was asigner of the

/
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sugar, cotton and bews are grown, and
coffee, from the rich volcanic areas of the
highlands, is the chief exp<wt. The
developing industr ies inc lude food
processii^ and the production of textiles,
cement and asbestos. The country trades
mainly with the US, importing machinery,
foodstufis and chemical products, and
s i n c e 1 9 6 1 h a s b e e n a m e m b e r o f t h e
Central American Common Market.

arctic in asingle-engine airplane.
ELLSWORTH, Ol iver (1745-1807) ,
American statesman and Jurist reputedly
responsible for the use of the term "United
States” in the American Const i tut ion. He
represented Conn, at the Constitutional
Convention (1787), where he helped pro¬
mote the "Connecticut compromise," pro¬
viding equal state representation in the
Senate. He was Senator from Conn. 1789-
96, andchiefjusticeof theUS 1796-800.
ELM, adeciduous tree growing to 160ft.
It has toothed leaves and the se^s are car¬
ried on the wind by a"wing." Elms have
tough wood, used in furniture and bands,
and are often grown along streets. The
American elm is rapidly being killed off
by afungus disease called Dutch elm dis¬
ease, wfich is carried by the elm bark
beetle. The disease was first identified in
the Netherlands and appeared in the US in
the 1930s. It has spread rapidly from New
England. Other, less valuable elms, are
immune to the disease.
ELMAN, Mischa (1891-1967), Russian-
bom US violinist. He made his interna¬
tional debut in Berlin (1904), and first per¬
formed in the US in 1908. He became an
American citizen in 1923.
ELOHIM, most common name for God
used in the Old Testament. Although it is
aplural form in Hebrew (eloha). the
Canaanite root is singular. Aplural of
majesty, the term elohim—though some¬
times used for other deities, such as tlie
Moabite god Chemosh, the Sidonian god¬
dess Astarte—^is usually employed in the
Old Testament for the one and only God,
whose personal name is Yahweh. The
Hebrews believed that the name of God
should not be spoken, and therefore used
substitutes such as elohim and adonai.
EL SALVADOR, the smallest Central
American republic, bordered by
Guatemala and Honduras, and having a
Pacific coastl ine.
Land. Two parallel volcanic mountain
ranges cross the country from SE to NW
enclosing high fertile plateaus and valleys
irrigated in the Wby the Lempa R. To the
Eof the narrow coastal plain the Gulf of
F o n s e c a f o r m s a n a t u r a l h a r b o r f o r t h e
chief port, La Union.
Pec^le. About 89% of the population are
mestizos, 10% Indians and 1% white.
Some Indians still speak Nahuatl. The
country has one of the highest illiteracy
rates in Latin America (almost 40%).
Economy. El Salvador depends on
a^culture, which supports most of its
population at subsistence level. Com, rice,

Official name: Repubbe of El Salvador
Capital: San Salvador
Area: 8.124sqmi
Population: 5,419,000
Growth ra te : 2 .0%
Language: Spanish
Religion: Roman CathoUc
Monetary unit(s): ISalvadoran colon »
100 centavos

History. El Salvador was discovered in
1524 by aSpanish expedition led by Al¬
varado. Unrest during the early 19th cen-
cuiy led to independence from Spain in
1 8 2 1 . A f t e r b r i e f i n v o l v e m e n t i n t h e
Mexican Empire. El Salvador Joined the
firs t Cen t ra l Amer i can Federa t ion 1823-

38. It became an established independent
republic in 1841. From the beginning the
nation was beset by ideological disputes,
political rivalries and military coups. A
longstanding hostility between El Sal¬
vador and Honduras erupted into an armed
conflict in 1969.

The 1970s and 1980s were marked by
armed violence between government for¬
ces, backed by the US. and leftist guerril¬
las. In Jan. 1992 apeace treaty between
the right-wing government of the Repubb-
can National Alliance (ARENA) party and
the Farabundo Mar t i Nat iona l L ibera t ion

Front (Î LN) ended a12-year-old civil
war, which had cost 75,000 lives, and left
the economy ashambles. The country’s
two leading sources of income in 1992
were remittances from refugees living
abroad and foreign aid.
ELY, Richard Theodore (1854-1943),
US political economist. He advanced the
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study of economics and helped found the
American Economic Association (1885).
As aleader of the Society of Christian
Socialists, he supported the growth of the
labor unions.
E M A N C I PAT I O N P R O C L A M AT I O N .
decree issued by Abraham Lincoln on Jan.
1. 1863, during the avu. war. It abolished
slavery in the rebel states, although Lin¬
coln was not an abolitionist and pledged
in I860 not to interfere with slavery. It
was ashrewd mil i tary and pol i t ical
maneuver designed to tteprive the Con¬
federacy of its economic base, namely
slavery. Nevertheless the proclamation
boost^ the abolitionist cause and three
years later the 13th Amendment brought
all slavery in America to an end. (See also
CIVIL WAR. AMERICAN.)
EMBARGO ACT (1807), legislation re¬
quested by President Thomas Jefferson in
response to restrictions imposed on neutral
shippii^ by both Britain and France, who
were at war. The act forbade all intona-
lional trade to and from US ports, the ob¬
ject being to persuade Britain and France
o f t h e v a l u e o f n e u t r a l c o m m e r c e .
Enforcement of the act provoked serious
resistance in New England without affect¬
ing Britain or France. The policy was
at^doned in 1810-
EMBOLISM, the presence of substances
other than liquid blood in the blood cir¬
culation, causing obstruction to arteries or
interfering with the pumping of the heart.
T h e c o m m o n e s t e m b o l i s m i s f r o m
atheromatous plaques (see artorio-
scLBROSis) or thrombosis on ablood vessel
or Che heart walls. Fat globules may form
emboli from bone marrow after major
bone fractures, and amniotic fluid may
cause embolism during childbirth. Stroke
or transient cerebral episodes, pulmonary
embolism, conmaiy thrombosis and
obstruction of limb or organ blood supply
with consequent cell death are common
results, some of them fatal. Some may be
removed surgically, but prevention is
preferable.
E M B R O I D E R Y. S e e n e e d l e w o r k .
EMBRYO, Che earliest stage of the life of
afetus, the development from afertilized
egg through the differentiation of the
major organs. In man, the fertilized egg
divides repeatedly, furming asmall ball of
cells which fixes by ii^lancation to (be
w a l l o f t h e w o m b ; d i f f e r e n t i a t i o n i n t o
placenta and three primitive layers (en-
dodeim, mesoderm and ectoderm) fol¬
lows. These layers Chen uodeigo frmher
division into distinct organ precursors, and

each of these develops by aprocess of
migration, differeniiation and differentia]
^wth. The heart develops early at the
tront, probably splitting into asimple
cube, twfore being divided into separate
chambers; the gut is folded into the body,
although for along time the bulk of it
remains outside. The uervous system
develops as an infolding of ectodenn.
which then becomes separated from the
surface. Facial development consists of
mesodermal migration and modificatioo
of the bronchial arches, remnants of the
gills in phytogeny; primitive limb buds
grow out of the developing trunk.

The overall control of these processes is
not yet understood; however, infection
(especially german measles) in the
mother, or the taking of certain drugs
(e.g., Tiiaiidonude) during pregnancy may
lê  to abnormal development and so to
congenital defects, including heart defects,
limb deformity, harelip and cleft palate.
By convention, the embryo becomes a
fetus at three months' gestation.
E M B RY O L O G Y, d i e s m d y o f t h e
development of embryos of animals and
humans, based on anatomical specimens
of embryos at different periods of gesta¬
tion. obtained from animals or from
human abortioa The development of
(vgan systems may be deduced and the
origins of congenital defects recogniz^
s o t h a t e v e n t s l i a b l e t o i n t e r f e r e w i t h
development may be avoided. It may
reveal the basis for the separate deveit^
ment of identical cells and for control of
growth. The anatomy of an organism may
be better understood and learnt by study of
embryology.
EMERALD, bright variety of beryl that is
hi^y valuable as agemstone. Its betuiti-
ful color is attributed to the presence of a
small amount of chromium. The proper¬
ties of emerald are essentially the same as
those of beryl. Its refractive ̂ dispusive
powers are not high, so that cut stones dis¬
play little brilliancy or frre. The stoneloses color when strongly heated.
EMERSON, Ralph Waldo (1803-1882),
US philosophical essayist, poet and lec¬
turer. He resigned aUnitarian pastorale
(1831) and. after traveling in Europe, set¬
tled in Concord, Mass. HisA/arure (1836)
was the strongest motivating statement of
American TRANSCENDENTAUSM. Afrer 1837

he became renowned as apublic speaker
and after 1842 as editor of the Transcen-
dentalist journal, 77ie Dial. He later ad¬
justed his idealistic view of the individual
to accommodate the American experience
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bui ld ing in New York Ci ty. R is ing
1,250ft, it is one of the highest buildings
in the world. It is one of the most popular
tourist attract ions in New York and on a

clear day there is a50-mile view from the
t(^ of its 102 stories. It was built in
1 9 3 0 - 3 1 .

EMPIRE STYL]̂  neoclassical style in
architecture, interior decoration and furni¬
ture design which reached its peak during
the Napoleonic empire (1804-14). In ar¬
chitecture, Roman grandeur was imitated;
mahogany and gilt were favored materials
for furniture, and costume design was in¬
spired by Classical drapery. Hie styleevolved into the German Bi^ermeier and
the English Regency styles. (Sec also
NEOCLASSICISM.)
EMPIRICISM, in philosophy, the view
that knowledge can be derived only from
sense experience. Modem empiricism,
fundamentally opposed to the rationalism
that derives knowledge by deduction from
principles known apriori, was developed
in the philosophies of locke. Berkeley and
H U M E .

EMPLOYMENT SERVICE, US, agen¬
cy of the Department of Labor. As part of
the Employment and Training Administra¬
tion, this agency helps match employees
with employers and vice versa.
ENAMEL, vitreous glaze (see ceramics;
glass) fused on metal for decoration and
protection. Silica, potassium carbonate,
borax and t r i lead te t rox ide are fused to
form aglass (called flux) which is colored
by metal oxides; tin (IV) oxide makes it
opaque. The enamel is powdered and
spread over the cleaned metal object,
which is then fired in afurnace unt i l the
enamel melts.
ENCEPHALITIS, infection affecting the
subtance of the brain, usually caused by a
virus. It is arare complication of certain
common diseases (e.g., mumps, herpes
simplex) and aspecific manifestation of
less common viruses, often carried by iI^
sects. Typically an acute illness with
headache and fever, it may lead to
evidence of patchy inflammation of brain
tissue, such as personality chan ,̂ epilep¬
sy, localized weakness or rigidity. It may
progress to impairment of consciousness
and coma.

Aparticular type, Encephalitis lethar-
gica, occurred as an epidemic early this
century, leading to achronic disease
resembling parkikson's disease but often
with permanent mental changes.
ENCLOSURE, in Britain especially, the
practice of fencing off land formerly open

of man’s historical and political limita¬
tions, especially over the issue of slavery.
EMINENT DOMAIN, power of govenh
ment to lake private property for public
use without the owner’s consent. The right
is often invoked to acquire land for high¬
ways, utilities, and harbors. The 5th
Amendment to the Constitution guaran¬
tees "just compensation" to the private

o w n e r .

E M M E T T, D a n i e l D e c a t u r ( 1 8 1 5 -
1904), US entertainer who organized one
of the first black-feced minstrel troupes.
His song "Dixie’s Land" attached the
name Dixie to the south and became the
unofficial anthem of the Confederacy.
EMOTION, in psychology, aterm that is
only loosely defined. Generally, an emo¬
tion is asensation which causes physio¬
logical changes (as in pulse rate, breath¬
ing) as weU as psychological changes (as
disturbance) which result in attempts at
adaptations in the individual’s behavior.
Some psychologists differentiate types of
emotion; one such classification is into
primary (e.g.. fear), complex (e.g., envy)
and sentiment (e.g., love, hate); but such
schemata are controversial. The causes of
emotion are not fully understood, but they
may be associated with biochemical chan¬
ges in various parts of the body. (See also
iNsnNcr.) Modem psychoanalysts general¬
ly prefer the term affect for emotion.
EMPEROR ruler of an empire. The
word comes from the Latin imperator,
supreme military commander. The succes¬
sors of Julius CAESAR adopted the title, and
it continued in use in the Western Roman
Empire until 476 and in the Eastern
Roman (Byzantine) Empire until 1453.
The title was revived in the West with the
crowning of Charlemagne in 800; it
designated the ruler of the Holy Roman
Empire from 936 to 1806. In 1545 ivan iv
THE TERRIBLE assumcd the title emperor
(tsar) of Russia, which he considered the
heir to the Byzantine Empire. NAPcaaoN i
took the title in 1804; he was followed by
the rulers of Austria, Germany, Great
Britain (for India), Mexico, and Brazil.
The rulers of China, Japan, and Ethiopia
have also used the title.
EMPHYSEMA. condition in which the
air spaces of the lungs become enlarged,
due to destruction of their walls. Often as¬
sociated with chronic bronchitis, it is
usually aresult of smoking but may be a
congenital or occupational disease. Sub¬
cutaneous emphysema refers to air in the
subcutaneous tissues.
EMPIRE STATE BUILDING, o f fi c e
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to common grazing or cultivabon. It began
in the I2th century and increasied from the
I5th century onwards as land values rose,
often causing social dislocation and
hardship in the countryside.
E N C Y C L I C A L , i n m o d e m t i m e s a c i r ¬
cular letter addressed by the pope to the
bishops of the Roman Catholic Church.
Papal encyclicals are statements con¬
cerned wiA the general welfare of the
faithful and usually set out guidelines for
the application of the theological and so¬
cial teachings of the church. Catholics are
bound to accept any doctrinal teachings
they may contain, ̂ cyclicals are known
by their opening words. Among the best-
known encyclicals of recent times are
Rerum Novarum (1891) on the condition
of the working classes by Leo XllI; Quad¬
ragesima anno <1931), in which Pius X
wrote on social questions. Mater et
Magisira (1961) by John XXIII, on social
questions, and Pacem in Terris (1963) on
relationships between the church and
s t a t e , a n d t h e c o n t r o v e r s i a l H u m a n a e
Vitae (1968) by Paul VI, on birth control.
ENCYCLOPEDIA, reference work com¬
prising alphabetically or thematically ar¬
ranged articles selectively covering the
whole range or apart of human Imow-
ledge. The earliest extant encyclopedia is
the Natural History of puny the Elder (1st
century AD) in 37 volumes. The most
famous medieval encyclopedia was the
Speculum Majus of Vincent de Beauvais
(13th century) and in 1481 William cax-
TON issued one of the earliest encyclope¬
dias in English, the Mirror of the World
Ephraim Chambers’ Cyclopaedia (1728)
used specialist writers and formed the
basis of the most ambitious and influential
work of its kind, the French Encyclopedie
(1751-72). The Encyclopaedia Britan-
nica. which first appeared 1768-71. and
the Great Soviet Encyclopedia, whose
production began in die 1920s, are the
most compendious of the world’s general
encyclopedias.
E N D A N G E R E D S P E C I E S . S e e w i l d u p e
C O N S E R V A T I O N .

ENDECOTT, John (1588-1665), Puritan
founder of Salem. Mass., adeputy gover¬
nor and governor of the Massachusetts
Bay colony. He peisecuted religious dis¬
senters, especially Quakers.
ENDERS, John Franklin (1897-1985).
famous Os virologist. With Thomas
Wel l e r and F rede r i c k Robb ins , he d i s¬

covered the abilî  of the polio vims to
grow in cultures of different tissues, which
led to the perfection of an effective vac¬

cine. They were awarded the Nobel Prize
for Medicine and Physiology in 1954. He
also succeeded in isolating the measles
v i m s .
E N D O C R I N E G L A N D S ,
glands in Che body which secrete hor¬
mones directly into the blood stream.
They include the pituitary gland, thyroid
and parathyroid glands, adrenal glands
and part of the pancreas, testes and
ovar ies. Each secretes anumber of hor¬
mones which affect body funct ion,
development, mineral balance and meta¬
bolism. They are under complex control
mechanisms including feedback from their
metabo l i c f tme t ion and f fom o the r ho r¬
mones. The pituitary gland, which is itself
regulated by the hypothalamus, has a
regulator effect on the thyroid, adrenals
and gonads.
E N D O M E T R I O S I S , a c o n d i t i o n i n
which tissue more or less perfectly resem¬
bling the mucous membrane of the
uterus—the endometr ium—occurs abnor¬
mally in various locations in the pelvic
cavity.

Although the precise cause of the dis¬
ease is not known, i t does seem to be
l i n k e d t o s t r e s s . i n c i d e n c e o f e n ¬
dometriosis has increased with the number
of women entering the wort; force and
Qying to accomm^ate busy lives. This
stress seems to trigger abnormal tissue
growth.
ENDORPHINS, substances produced in
the bra in that inh ib i t cer ta in bra in ce l ls
from transmitting impulses and thereby
block or reduce the sensation of pain.
Moiî ine and similar drugs are thou t̂ to
owe their effectiverress to their chemical
similarity to endorphins. Synthetic endor¬
phins may prove to be effective and non-
addictive painkillers. Endorphins not only
regulate pain and hunger, but are also it)-
vo l ved i n t he re lease o f sex ho rmones
from the pituitary. 0{»aies act in asimilar
way to endorphins but are not rapidly
degraded by the body as natural endor¬
phins are, and thus have along-lasting ef¬
fect on pain perception and mood.
ENERGY, to the economist, asynonym
for fuel; to the scientist, one of the ffio-
damental modes of existence, equivalent
to and in terconver t ib le wi th mat ter. The

mass-enc^ equivalence is expressed in
the Einstein equation. E=trur ,where Ets
the ertergy equivalent to the mass m. c
being die speed of li^t. Since cis so
large, atiny mass is equivalent to avast
amount of energy. However, this energy
can only be realized in nuclear reactions

duct less
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{whether they are reciprocating, rotary or
reactive). (See diesel engine: jet propul¬
s ion ; STEAM ENGINE; ST IRL ING ENGINE; TUR¬
BINE)
ENGINEERING, the appl icat ion o f
science to the design, construction, and
maintenance of works, machinery, roads,
railways, bridges, harbor installations, en¬
gines, ships, aircraft and airports,
spacecraft and space stations, and Che
generation, transmission, and use of
eJectrical power.

The term is also defined as the art of ̂
plying science to the optimum conversion
of the resources of nature to benefit man.

ENGINEERS, Army Corps of, technical
and combatant corps of the US army. It
peforms civil as well as military construc¬
tion and maimenaiKC operations on
projects such as harbors, waterways, air¬
fields and missile bases. In war it provides
combat and supply support.
ENGLAND, largest and most populous
part of the UK, covers 50,333sq mi and
has amultiracial population of over 48
million. It is bound^ on the Sby the
English Channel, on the Nby Scotland, on
the Wby the Atlantic Ocean. Wales and
the Irish Sea, and on the Eby the North
Sea. It includes the Isle of Wight and the
Scilly Isles, and its coast is much in¬
dented. Physical features include the Pen¬
nine Chain (Cross Fell 2,930ft) running N
from Derbyshire; the Cumbrian Mts con¬
taining the country’s highest point (Scafell
Pike 3,210ft); and numerous lowlands and
tow hi l ls such a.s the London basin be¬
t w e e n t h e C h i l i e m H i l l s a n d N o r t h
Downs, the Fens bordering on the Wash,
and in the SW, the Cotswold Hills, Ex¬
moor, Dartmoor and Bodmin Moor.

Among the largest cities are London,
capital of both England and the UK, Bir-
min^iam, Manchester, Liverpool, New¬
castle. Sheffield, Leeds and Bradford, all
centers of industry. Leading industries in¬
clude mining (especially coal), iron and
steel, chemicals manufacturing of all
kinds (including automobiles, ships and
aircraft). Agriculture is important, but
much food and indust r ia l raw mater ia ls ,
too, has to be imported. See also untted
K I N G D O M .

ENGLAND, Church of. See church of
E N G L A N D .

ENGLISH, language native to the British
Isles, spoken there and in North America
and Australasia, also in parts of Africa, in
India and throughout many other former
British colonies. English btaught as the
first foreign language in numerous

and so, although the conversion of mass
may provide energy for the stars, this
process does not figure much in physical
processes on earth (except in nuclear
power installations).

The law o f the conservat ion o f mass-

energy states that the total amount of
mass-energy in the universe or in an iso¬
lated system forming pan of the universe
cannot change. In an isolated system in
which there are no nuclear reactions, this
means that the total quantities both of
mass and of energy are constant. Energy
then is generally conserved. Energy exists
in anumber of equivalent forms. The
commonest of these is heat—the mot ion
of the molecules of matter. Ultimately all
other forms of energy tend to convert into
thermal motion.
ENERGY, US Department of, created
Aug. 4,1977, to centralize national energy
planning at the cabinet level. The new
department consolidated activities pre¬
viously conducted within the Department
of the Interior and by the Energy Research
and Development Administration, the
Federal Energy Administration and the
Federal Power Commission.
ENEWETAK, Pacific atoll at the NW
end of the Ralik Chain of the NW Mar¬
shall Islands. It served as aUS test site for
atomic weapons in the 1940s and 1950s
and was declared (1978) uninhabit^ie for
at least 350 more years because of radia¬
tion levels.

ENGEL^ Friedrich (1820-1895). Ger¬
man socidist. philosopher and close as¬
sociate of Karl MARX. Bom into awealthy
German family, he went to England in
1842 as the manager of afamily factory
and there became interested in socialism.
In 1844 he met Marx, whom he supported
both financially and politically. Four years
later he and Marx published the influential
Communist Manifesto. Engels edited the
2nd and 3rd volumes of Marx’s Capital,
and among other works wrote Anii-Dueh-
ring: Socialism. Utopian and Scientific
(1878) and The Origin of the Family,
Private Property and the Stale (1884).
ENGINE, adevice for converting stored
energy into useful work. Most engines
in use today are heat engines which con¬
vert heat into work, though the efficiency
of this process, being governed according
to the second law of thermodynamics, is
often very low. Heat engines are common¬
ly classified according to the fuel they
use (as in gasoline engine); by whether
they bum their fuel internally or exter¬
nally. by their mode of actiono r



E N G L I S H L I T E R A T U R E 4 1 5

and just under acentury and ahalf later
Dr. Johnson’s Dictionary was pub¬
lished. American-English dates from the
17lh century. It diverges to adegree in
spell ing being often more accurate
phonetically, and is also idiomatically dif-
fetem. Its influeiKe on the language has
been considerable, especially in the sphere
of new coinages, among which scientific
woids predominate.
ENGLISH CHANNEL, an arm of the
Atlantic Ocean separating England and
France, called La Manche by the French.
About 300mi long, it varies in width from
about 112mi to about 21 ml at the Strait of
Dover. P lans to const ruct a tunnel under

the channel (proposed in 1874} began in
1974 but were later abandoned. There are

f requent c ross ings by fer r ies and
Hovercraft. Achannel, projected for more
than acentury, was begun in 1987.
E N G L I S H C I V I L W A R . S e e c i v i l w a r .
E N G L I S H .

ENGLISH HORN, an alto oboe, some¬
what largo* than astandard oboe. Its "bell"
is apear-shaped bulb that helps to give the
instrument adark, melancholy tone.
ENGLISH LITERATURE. Early &ig-
lish literature divides into two periods.
ANGLO.SAXON literature ends roughly with
the Norman Conquest (1066). Poems
which survive, such as the epic beowulf
(8th century), the religious and quasi-mys-
deal Dream of the Rood, and the historical
narrative The Battle of Maldon, remind us
both of the rich culture that produced them
and of the pre-!iierary oral traditions tliat
influenced them. The prose anglo-saxon
CHRONICLE is amajor chronicle of the age
of KING ALFRED. After the Conquest as
the language developed, the literature
widened in range and subject manner. Sir
Gawain and the Green Knight is perhaps
the finest Arthurian poem in the 14th cen¬
tury. and such poets as John Gower and
i^NGLAND were notable, but Geoffrey
CHAUCER (cl340-l400) is the indisputable
genius of the era. He is acces.sible to mod¬
em readers becau.se he wrote in the Mid¬
lands dialect upon which modem English
is based (see Engl ish) and because his
style and temperament have the timeless
quality of all great writers. Modem litera¬
ture can be said to begin with his work,
which was the first in English to synthe¬
size successfully anumber of widespread
European influences. The Middle English
period ends by 1476 when caxton’s press
became adecisive factor in completing the
standardization of the language. Poetry in
the 15th century is dominated by the name

coun t r i es ove r s i s con t i nen ts . I t i s t he
foremost international language. Several
centuries of British colonial expansion
facilitated its dispersal while, given the
stability this expansion ultimately af¬
forded. the language’s qualities of relative
simplicity and flexibility enhanced its
chances of taking root and surviving in
foreign lands.

English is of the indo-europfjus lan.
CRJAGE family, its parent tongue being
referred to as Proto-lndo-Euro|Kan, and it
evolved from West Germanic (as did
Dutch, Flemish and Frisian). The first
steps in its development may be traced
back to the Jute. Saxon and Angle settle¬
ment in Britain during the 5ih and 6th cen¬
tur ies, asett lement gradual ly given
cohesion by the spread of Christianity, and
hence of Latinatc influences, which fol¬
lowed St. Augustine's landing in Kent in
597. The language that evolved from this
settlement is known as Anglo-Saxon or
Old English, of which there were four
dialects: NOTthumbrian, Mercian, West
Saxon and Kentish. Of these. West Saxon,
t h e d i a l e c t o f W e s s e x i n w h i c h t h e
period’s literature has survived, is referred
to as standard Old English. It is the lan¬
guage of such woiks as Beowulf and the
Anglo-Saxon chronicle. Incursions by
Viking invaders in the 9th century left
their mark on the language in the fem of
numerous Scandinavian loan words.

The Middle English period begins with
the Norman Conquest of 1066 and extends
to the 15th century, the death of chaucer
in 1400 being chosen as aconvenient
closing point. The language absorbed
many French (and thereby also many
Latin) influence.s during the period. Two
factors are of key importance: the require¬
ment through the Statute of Pleading
(1362) that all court proceedings should
be in English, and the fact that Chaucer
chose to write his major works not in
Latin or French, nor even I tal ian, but in
the East Midlands English dialect then
spoken in London. After 1400, there fol¬
lowed acentury of transition in which
London speech became established, the
language undergoing aprocess of stand¬
ardization which was to be aided by the
introduction of printing by caxton in
1 4 7 6 . W i t h t h e R e n a i s s a n c e , a h o s t o f
Greek and Latinate words were introduced

and, amid considerable controversy, the
English vocabulary expanded. By Shakes¬
peare’s time the language was only alittle
more inflected than it is today.

The King Janies Bible appeared in 1611
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Thomas browne (!606-i682), and Tho¬
mas HOBBES’sLevithan (1651). The dual
trauma of the English Civil War and the
Puritan Conunonweaith produced apro¬
found shift in sensibility. The diaries of
Samuel pepys (1644-1703) reflect the so¬
cial flavor of the Restoration period. In the
theater abrief flourish of sophisticated, ar¬
tificial RESTORATION COMEDY gavc Way by
cl800 to ataste for sentiment and prudery
that constrained the English drama until
the 20th ceotu^, except for the brief re¬
surgence of wit in the plays of sheridan
and GOLDSMITH in the late 18th century.
The great poet of the Puritan movement
was John milton (1608-1674), who, in re¬
tirement after the Restorat ion, wrote the
incomparable Christian epic paradise lost
(1667), astudy of the origin of evil which
is Homeric in scope. John dryden (1631-
1700) was another pivotal writer of the
times. Inheritor and supreme exponent of
their deals of the Renaissance, he pro¬
duced prose, poetry and drama which
looked forward to the tone and ambitions
of the succeeding era of Neoclassicism.
bunyan’s The Pilgrim’s Progress (1678) is
perhaps the major achievement of Puritan
prose literature.The first years of the pros¬
perous 18th century were the years of ad-
DisoN and STEELES’s suave prose and fas¬
hionable periodicals. Alexander pore
(1688-1744) was the most famous and ad¬
mired poet of his era, subtle in his experi¬
mentation, wide-ranging in his wit, irony
and compassion, while his fiiend Jonathan
SWIFT (1667-1745), also aconsiderable
poet, was amaster prose-satirist. His Gul¬
liver's Travels (1726) can be seen along
with fictitious narratives by Daniel tspoE
(1660-1731) such as Robinson Crusoe
(1719) and Moll Flanders (1722) as prime
stimulators of the growth of the novel.
Co inc i den ta l w i t h t he i nc rease i n eco¬

nomic and political dominance of the mid¬
dle classes, the new genre was established
with the epistolary novels of Richardson
{Pamela, 1740) and the satirical novels of
FIELDING (Joseph Andrews, 1742). Tobias
SMOU^r (1721-1771) and Laurence
STERNE (1713-1768) were also among the
first professional novelists. Increasingly
in the 18th century, prose literature in all
forms dominated the taste and outlook of
the age, the labors and personality of
Samuel johnson (1709-1784) being of
major importance along with Boswell’s
Ufe of Dr. Johnson (1791-99), and
gibbon’s monumental History of the
Decline and Fall of the Roman Empire
(1776-88). Following upon the Gothic

of John SKELTON (c!460-1529) although
there was asteady production of anony¬
mous lyrics and ballads. Memorable prose
of this period includes Mallory’s Morie
d’Arthur (cl470) and the Paston letters;
w h i l e t h e m y s t e r y a n d m o r a l t t y p l a y s

presaged the drama.The continuing politi¬
cal stability after the wars of the roses
permitted abelated appearance of renais¬
sance humanism under the tudors. In this
period Protestantism was established; the
language, like the county, grew prosper¬
ous, confident and eclectic: in every genre
arich flair for linguistic experimentation
and development of new forms reflected
the spirit of adventure of acountry that
was exploring the globe. Sir Thomas wy-
ATT (1503-1542) and Henry Howard, Earl
of Surrey (c.1517-1547) introduced Itali¬
an literary influences into England, parti¬
cularly adapting the sonnet, and Sur¬
rey’s early experiments with blank verse
were of major importance to dramatists.
As important to the linguistic tempera¬
ment of the era were Sir Philip Sidney’s
Arcadia (1590) and Defence of Poesie
(1595), both widely known in manuscript
before publication. The quintessential
Renaissance allegory, uniting moral vision
with aesthetic virtues, is Edmund spen¬
cer’s The Faerie Queene (1590-96). The
specific voice of puritanism appeared,
among other places, in Roger ascham’s
The Schoolmaster (1570). Prose vrorks
like LYLED'5 Euphues U578-80) and
Robert Greene’s fiction seemed to presage
development in the novel, but it was in the
field of drama that the glory of the age
was expressed. In the theater, human in¬
sight and poetic development united to
entertain and stir an insatiable audience. In
one generation the theater progressed from
tentative efforts such as Sackville and
Norton’s blank verse tragedy Gorboduc
(1562) and the anonymous farce Gammer
Gurton’s Needle (1575) to the plays of
KYD, MARLOWE, DEKKER. JONSON, MARSTON.
and, of course, the consomate artistry of
SHAKESPEARE. TTie impctus given to dî a
aft« the building of theaien in 1642,
a d d e d s u c h n a m e s a s b e a u m o n t a n d
FLETCHER, WEBSTER, MIDDLETON. MASSINGER
and FORD to the list of major dramatists. It
was also the period of such offshoots of
theater as the masque. Aflowering of
Elizabethan and Jacobean prose was
reached within the Authorized Version of
the BIBLE (1611), but the English genius
for discursive prose continued to develop
i n R o b e r t b u r t o n ’ s A n a t o m y o f
Melancholy (1621), the work of Sir
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mysteries of Horace walpole (1717-1797)
and Mrs. radcuffe (1764-1823), precur¬
sors of ROMANTiasM. the novels of Jane
AUSTEN (1775-1817) are rooted in the
18th-century standards of moderation and
eiegatKe, while they established new com¬
plexities of irony, psychology and social
observation. Later novelists were to deve¬
lop the territory which she mapped out
and to take as models her achievement in
forma! and technical skills. The 19th ccn-
mry began with the impact of the Roman¬
tic era in poetry; wordsworth. Coleridge.
BYRON. SHELLEY and KEATS reflected both
German literary and French Revolutionary
m o v e m e n t s . T h e n o v e l s o f S i r Wa l t e r
scotT (1771-1826) are as much in keep¬
ing widi Romantic restlessness, gusto and
individuality of utterance as are the
cr i t ic ism of HAZLnT. lamb and Coler idge
and the confessional writings of Thomas
DE QUINCEV (1785-1859). The Victorian
Age which followed, .seemingly more
staid, was troubled by the early results of
the industrial revolution and the political
consequences of expanding imperialism in
the post-Napoleonic era. Despite ad¬
herence to certain conventions, the mid¬
century poetry of tennyson. browning and
ARNOLD is innovative in content as well as

style. Thomas macaulay and Thomas
CARLYLE satisfied the Victorian taste for

'heavy and moralizing nonfiction. The con¬
troversies instigated by Cardinal John
Henry newman (1801-1890) and Charles
DARWIN (1809-1882) raged with much
publicity and rebuttal and reached wide
audiences. It was also an age of popular
and literary magazines, in which many of
the most famous novels first appeared as
serials. The great novels of dickens.
THACKERY, Emily and Charlotte bront, and
George euot dominated the period 1830-
75 and reflected the major social, political,
psychological and historical debates of the
country. Transitional novels by trollope
(1815-1882), MEREorm (1828-1909) and
GisstNG (1857-1903) led to the novels of
Thomas hardy (1840-1928) and Ameri¬
can-born Henry James (1843-1916) who
in their different ways usher in the modem
era. Joseph conrad (1857-1924), aPole
who chose to write in English, and E. M.
FCHiSTER (1879-1970) were among those
who even before WW! introduced foreign
influences into English literature. It was
about this time, however, that asplit
began to occur between "serious" and
"popular" literamre; the more journalistic
fiction of Arnold bennbtt (1867-1931),
John GALSWORTMY (1867-1933) and H. (3.

WEixs (i 866-1946), along with imperialis¬
tic and con.servative prose and poetry by
Rudyard KIPLING (1865-1936), Hilaire bel-
LOC (1870-1953) and G. K. Chesterton
(1874—1936), were also more widely read.
TTiis division has been exacerbated since

WWI by the increasing complexity of va¬
rious schools of "modernism." Symbo¬
lism, Expressionism and Vorticism were
but three experiments in literature (and the
visual arts) of the first decades of the 20th
century. James joyce(1882-1941), Virgi¬
nia woolp (1882-1941) and D. H. Lawren¬
ce (1885-1930) came to dominate fiction
in the interwar period (1918-1939) while
YEATS (1865-1939) and T, S, euot(1888-
1965) established the new voice of
modem poetry.

By WWII anew generation of writers
had begun to appear. Concern about the
tortured politics of Europe was reflected
by poets such as W. H. aumn (1907-
1973) and C. Day lewis (1904-1972) and
the journalist-novelists Arthur koestler
(1905-1983) and George orweix (1W3—
1950). (jraham greene (1904-91), Chris¬
topher iSHERwooD (b. 1904) and Evelyn
WAUGH (1903-1966) were among the most
interesting novelists of the same genera¬
tion. William Golding (b. 1911) and Doris
Lessing (b. 1919) among novelists, and
Philip lARKiN (b. 1922) and Seamus hea.
NEY (b. 1937) among poets have been of
particular interest. It has also become evi¬
dent that the critical writings of T. S.
ELIOT, William empson (b. 1906) and F. R.
LEAVis (b. 1895), among others, have
established unew age of the prose essay in
English literature. See the entries of the
individual authors for biographies. For
the literature of the US, see American
L I T E R A T U R E

ENGRAVING, various craft and tech¬
nological techniques for producing blocks
or plates from'which to print illustrations,
banknotes etc.; also, an individual print
made by one of these processes. Line
engraving refers to preparing apliile by
scratching its smooth surface with ahigh¬
ly tempered steel tool called aburin or
^aver. If the desired design is left stand¬
ing high as is common with woodcuts and
linocuts, this is known as arelief process.
If the ink is transferred to the paper fix>m
lines incised into the plate, the surface of
the inked plate having been wiped clean,
this is known as intaglio EJrypoint and
mezzotint are mechanical engraving pro¬
cesses developed from line engraving;
other techniques, including aquatint, in¬
volve chemical etching processes.
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diarrhea. It may result from virus infec-
tioD. cenain bacterial diseases or food
poisoning, which are in general seif-
limited and mild. The ooninfective inflam¬

matory condition known as Crohn’s dis¬
ease causes achronic relapsing re^onal
enteritis, which may result in weight loss,
anemia, abdominal mass or vitamin
deficiency, as well as colic and dianhea.
In bacterial enteritis, antibiotics may help,
w h i l e C r o h n ’ s d i s e a s e i s s o m e t i m e s
helped by anti-inflammatory drugs or
steroids.
ENTERPRISE ZONE, area, usually in a-
poor inner-city ghetto, in which new, job-
creating businesses are granted tax breaks
and regulatory relief. In 1992 there were
hundreds of enterprise zones in 40 states,
and the federal government proposed to
create more. The results of enterprise
zones have been mixed. In general, tax
relief alone has not been sufficient to at¬
tract businesses into crime-ridden neigh¬
borhoods inhabited by unskilled workers.
Critics argue that, to be effective,
enterprise zones must be accompmed by
programs of education, job training, day
care, and health insurance.
ENTITLEMENTS, government benefits
to which eligible citizens have alegally
cnforce^le right. Some major entitlement
programs are Social Security (including
Medicare), public assistance (including
Medicaid), veterans' benefits, and public
employee retirement payments.
ENTOMOLOGY, the study of insects. In
abroader sense the term is sometimes er¬
roneously used to describe studies on
other aithrc^iod groups. Entomology is
important, not only as an acadamic dis¬
cipline. but because insects are among the
most important pests and transmitters of
disease.
ENTROPY, *e name of aquantity in
S TAT I S T I C A L M E C H A N I C S , T H E R M O D Y N A M I C S ,

and INFORMATION THEORY representing,
respectively, the degree of disorder in a
physical system, the extent to which ihe
energy in asystem is available for doing
work, the distribution of the energy of a
system between different modes, ch- the
uncertainty in agiven item of know¬
ledge.
ENVER PASHA (1881-1922) , a lso
known as &iver Bey. Ottoman leader who
organized the Young Turk revolution of
1908 and one of the triumvirate that ruled

Turkey from 1913-18. As minister of war
he took Turkey into WWI on Germany’s
side (1914). Edged from power by Mus¬
tafa Kemal, he died leading Turkish

E N I W E TO K . S e e e n e w e t a k .
ENLIGHTENMENT, The, also known
as the Age of Reason, aterm applied to
the period of European intellectual histoiy
centering on the mjd-18th century. The
empiricist philosophy of locke and scien¬
tific optimism following the succws of
NBWTWt’s Principia provided men with the
confidence to deem reason supreme in all
the departments of intcUectual enquiry.
ENNHIS, Quintus (239-169 BC). classi¬
cal Roman poet. His most important work
was the Annales, ahistory of Rome begin¬
ning with the fall of Troy and ending with
his own times, of which only about 600
lines have survived. It was the national
poem of Rome until theAeneid of Vergil.
ENOCH, Bo<^ of, three books describ-

and visions of the Olding expenences
Testament patriarch &ioch. The first,
complete only in an Ethiopic version, is
one of the Jewish psEUDBPlGRABtA. It is an
important aid to New Testament study.
The second is written in Slavonic and die
third, which is sometimes anti-Christian in
tone, is in HcIotw.
ENTEBBE town in SUganda near Kam¬
pala, at whose international airport on July
4. 1976, airboiue Israeli commandos car¬
ried out adaring hostage rescue. On June
27 Arab terrorists hijacked an Air FraiKe

*plane en route from Tel Aviv to Paris and
took it to Entebbe, where they were
protected by Ugandan jMesident Idi Amin
Dada. The hijackers released more than
half of the plane’s passengers but kept
102, mostly Israelis. plus the plane’s crew
as hostages, demanding the release of
Palestinian terrorists imprisoned in several
countries, including Israel.

On July 4, an Israeli force flown
2,500mi nonstop from Israel landed at En¬
tebbe. stormed the building where die
hostages were kept and relumed wiA the
hostages to Israel. Three hostages died; a
fourth, left behind in aKampala hospital,
was later murdered. TTie Israelis suftered
only one casualty, the commander of the
str ike fwce.
ENTENTE (French: u n d e r s t a n d i n g ) ,
political term for afriendly relation be¬
tween countries, based on diplomatic
agreement rather than formal treaty. The
term originated in the 17th century and
has been applied particularly to the
relationship tetween Britain and France,
the &itente Cordiale (1904), which in
1907, when it included Russia, became the
Triple Entente.
ENTERITIS, inflammation of the small
intestine causing abdominal colic and
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Uzbek factions against Russia.
ENVIRONMENT, the surroundings in
which animals and plants live. The study
of organisms in relation to their environ¬
ment is called ecology. Organisms are af¬
fected by many different physical factors
in that environment, such as temperature,
water, gases, light, pressure and also biotic
factors such as food resources, competi¬
tion with other species, predators and dis¬
e a s e .

E N V I R O N M E N T A L I M P A C T S T A T E ¬
MENT. report on the possible environ¬
mental effects of aproposed construction
project- The National Environmental
Policy Act (1970) requires that federal,
state, local, and private projects for major
construction on dams, highways, power
plants, etc. must submit an environmental
impact statement.
E N V I R O N M E N TA L P O L L U T I O N ,
contaminat ion of the air. land and water
caused by human products. Data released
in 1992 shows that about 1.5 million tons
o f 3 2 5 d i f f e r e n t t o x i c c h e m i c a l s w e r e
released into the atmosphere in the US.
E N V I R O N M E N T A L P R O T E C T I O N
AGENCY (EPA), US agency established
in 1970 to coordinate government action
o n e n v i r o n m e n t a l i s s u e s . I t a b s o r b e d
several existing agencies as well as serv¬
ing as the public’s advocate in pollution
cases: it also coordinates research by state,
local government and other groups. The
agency also establishes timetables to bring
polluters into line with standards.
ENZYMES, proteins that act as catalysts
for the chemical reactions upon which life
depends. They are generally specific for
either one or agroup of related reactions.
Enzymes are responsible for the produc¬
tion of alt the organic materials present in
living cells, for providing the mechanism
for energy production and utilization in
muscles and in the nervous system, and
for maintaining the intracellular environ¬
ment within fine limits. They are frequent¬
ly organized into subcellular particles
which catalyze awhole sequence of
chemical events in amanner analogous to
aptroduction line. Enzymes are themselves
synthesized by other enzymes on tem¬
plates derived from nucleic acids.

An average ceil contains about 3,000
different enzymes. In order to function
correctly, many enzymes require the assis¬
tance of metal ions or accessory substan¬
ces known as coenzymes which arc
produced from vitamins in the diet. The
action of vitamins as coenzymes explains
some of the harmfu l e ffects of a lack of

vitamins in the diet.
Cells contain special activators and in¬

hibitors which switch particular enzymes
on and off as required. In some cases a
substance closely related to the substrate
(the substaiKC on which the enzyme acts)
will compete for the enzyme and prevent
the normal action on the substrate; this is
termed competitive inhibition. Again, the
product of areaction may inhibit the ac¬
tion of the enzyme so that no more
product is produced untii its level has
dropped to aparticular threshold, this
being known as feedback control. En¬
zymes normally work inside living cells
but some (e.g., digestive enzymes) are
capable of working outside the ceil. En¬
zymes are becoming important items of
commerce and are used in "biological"
washing powders, food processing and
brewing.
EOCEN^ the second epoch of the Ter¬
tiary Period, lasting from about 55 million
to about 37-38 million years ago. (See
also geology).
EPHESIAN^ Epistle to the, New Tesca-
mem book attributed to the apostle Paul,
closely resembling Collosians. Probably
written during Paul's first imprisonment in
Rome AD c60, its main theme is the
universality and unity of the church.
Jewish and Gentile Christians alike being
saved in Christ.
EPHESUS, aiKient Greek city of Asia
Minor, aseaport famous for its wealth. Its
temple of Artemis was one of the seven
WONDERS OP THE WORLD. Conquered by
Lydians, Persians, and Alexander the
Great, it was the leading city of the
Roman province of Asia and an early cen¬
ter of Christianity. The city was aban¬
doned after the 5th century because of
malaria and the silting up of its port.
EPIC, long narrative poem concerned
with heroism, either of individuals or of a
people. Many, such as the odyssf-y and il-
UAD, and BEOWULF, must have existed as
oral tradition before being written down.

Other epics, such as the nibelungenued,
are nationalistic in flavor, blending actual
history with myth and fable. (See also, for
example, Arthurian legends-, saga)
E P I C T H E AT E R , f o r m o f t h e a t e r
developed in the 1920s and 1930s by
Erwin piscator and brecht, emphasizing
tlte narrative and political aspect of staged
e v e n t s . B r e c h t ’ s t h e o r i e s s t r e s s e d t h e
arousal of acritical response by alienating
the spectator from the staged action.
EPICUREANISM, ph i l osophy p ro¬
pounded by EPICURUS in the 4th century
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vacancy occur, when the child is unaware
of the surroundings and is associated with
acharacteristic electroencephalographic
disturbance. In focal or Jacksonian epilep¬
sy, rhythmic movements starts in one
lunb, progress to involve others and may
lead to agrand mal convulsion. Temper̂
lobe or psychomotor epilepsy is often
characterued by aboonnal visceral sensa¬
tions, unusual smells, visual distortion or
memory disorder, and may or may not be
follow^ by unconsciousness.

Status epilepticus is when attacks of any
sort occur repetitively without conscious¬
ness being regained in betweoi; it requires
emergency treatment. Epilepsy may be
either primary, due to an inborn tendency,
often appe^ng in early life, or it may be
symptomatic of brain disorders such as
those following trauma or brain surgery,
encephalitis, cerebral abscess, tumor, or
vascular disease. The electroencephalo¬
graph is the cornerstone of diagnosis in
epilepsy, helping to confirm its presence
and localize its origin, and suggesting
whether there is astructural cause. If
epilepsy is secondary, the cause may
respond to treatment such as surgery, but
all cases require anticonvulsant medica¬
tion in the long term.

There are many anticonvulsant drugs
available. Dietary food (ketogenic diet)
may be effective in some cases.
EPIPHANV (from Greek epiphania,
manifestation), feast of the church year
held on Jan. 6. Originating in the 3̂  cen¬
tury in the Eastern Giurch, where it cora-
roemorates Christ's baptism, it came into
the Western Church in the 4lh century and
there celebrates the manifestation of
Christ to the Gentiles, represented by die

EPIPHYTE or airplaot, aplant that
grows on another but which obtains no
n o u r i s h m e n t f r o m i t . Va r i o u s l i c h e n s ,
mosses, ferns and orchids are epiphytes,
particularly on trees. I^iphytes thrive in
warm, wet climates.
EPISTLE, in the New Testament, any of
the 21 letters to individuals or to the mem¬
bers of various churches written by Chris¬
tian leaders. The best known are the 13
written by Saint Paul.

In modern usage the word is applied to
letters with asuggestion of pomposity and
literary affectation.
EPISCOPAL CHURCH,
US denomination that formed itself fiom
the remnants of the Church of England in
the colonies after the Revolutiona^ War.
aitd was finally given acooscitution at a

BC. It regarded the purpose of human life
the attainment of pleasure, by which

was meant contentment and peace of mind
in afrugal life. The school was viciously
atucked, particularly by Christians; and
this has debased the name into merely sig¬
nifying sensual hedonism.
EPICURUS (C341-270 BC), Athenian
philosopher, the author of epicureanism.
Reviving the atomism of oeMOCRirus, he
preached amaterialist sensationalist
philosophy which emphasized the positive
things in life and remained popular for
more than 600 years.
EPIDEMIC, the occurrence of adisease
in ageographically localized population
over alimited period of time; it usually
refers to infectious disease which spreads
from case to case «by carriers. Epi¬
demics arise from importation of infec¬
tion. ̂ er environment̂  changes favoring
infectious organisms or due to altered host
susceptibility. Apandemic is an epidemic
of very large or world-wide proportions,
infectious disease is said to be eî emic in
an area if cases are continually occuiriDg
there. Travel through endemic areas may
lead to epidemics in nonendemic areas.
EPIDEMIOLOGY, the snidy of the fac¬
tors contributing to the occurrence and
distribution of adisease, injury or other
physiologic debilitation prevalent within a
human population.

Epidemiology uses statistical and other
methods to discover causative agents,
determine the elements afiecting rale of
incidence and degree of severity, and es¬
tablish tiie means of cootrd.
EPIGRAM, terse and pointed saying in
either [wose or verse, often in couplet
fonn. It is named for Greek monumental
inscriptions, but the modem form was es¬
tablished by the Romans. Coleridge
defined it thus:

What is an epigram? Adwarfish whole.
Its body brevity, and wit its soul.

EIPILEPSY. the "sacred disease" of hip-
POCftATES, achronic disease of the brain,
characterized by susceptibility to convul-

or other transient disorders of nerv¬
ous system function and due to abnormal
electrical activity within the cerebral cor¬
tex. There are many types, of which four
are common. Grand mal convulsions in¬
volve ihythmic jerking and rigidity of the
limbs, associated with loss of conscious¬
ness, urinary incontinence, transient ces^
tion of breathing and sometimes, cyanosis,
foaming at the mouth and tongue biting.
Petit mal is largely adisorder of children
in which very brief episodes of absence or

a s

s i o o s

P ro tes tan t ,
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convention in Philadelphia in 1789. It now
has 100 dioceses and amembership of
around 3,000.000. Its administrative body
is the Executive Council in New York,
and it is governed by the triennial General
Convention, composed of aHouse of
Bishops and aHouse of Qerical and Lay
Deputies. It is part of the Anglican Com¬
munion, and in recent years has been
prominent in the ecumenical movement
and in social action among minority
group.s.
EP ISTEMOLOGY,
leme (knowledge),
philosophy that inquires about the sources
of human knowledge, its possible limits,
and to what extent it can be certain or only
probable. Epistemology is connected with
other branches of philosophy, such as
psychology and logic.
EPITHELIUM, surface tissue covering
an organ or structure. Examples include
skin and the mucous membranes of the

lungs, gut and urinary tract. Aprotective
layer specialized for water resistance or
absorption, depending on site, it usually
shows ahigh cell-turnover rate.
EPLURIBUS UNUM ("out of many,
one"). Latin motto referring to the unifica¬
tion of the original 13 American colonies.
Chosen for the Continental Congress by
John Adams. Franklin and Jefferson, it is
now inscribed on the great seal of the US
and on many US coins.
EPSTEIN, S i r Jacob, (1880-1959)
American-born sculptor, living in London
whose work often caused controversy. His
early sculptures were influenced by
African sculpture. Constantin brancusi
and vorticism, but after 1915 he turned, in
more conventional style, to religious sub¬
jects and portraioire. His works include
Rock Drill (1913) and Ecce Homo (1935).
EPSTEIN-BARR VIRUS,
causes in fec t ious mononuc leos is and in
parts of Africa is associated with Burkin's
lymphoma.
E Q U A L E M P L O Y M E N T O P P O R ¬
TUNITY COMMISSION (EEOC), fe¬
deral agency created by the Civil Rights
Act of 1964 to eliminate employment dis¬
crimination based on race, color, religion,
sex, national origin, or age. It investigates
charge.^ of discrimination, tries to remedy
unlawful practices through informal con¬
ciliation, and, failing that, brings suit in an
appropriate federal district court.
Q u a l i t y ,
between two or more expressions which
represent the same thing, represented by
the symbol "=". Thus 3-t4=7 is an

equality. The expressions need not repre¬
sent numbers but may denote sets, groups
or any other kind of mathematical object.
E Q U A L R I G H T S A M E N D M E N T
(ERAX a^poscd Constitutional amend¬
ment prohibiting the denial or abridgment
of aperson’s Constitutional rights because
of sex. First introduced in Congress in
1923, it finally passed in 1972. Ratifica¬
tion by the states proceeded expeditiously
at first but then faltered: the deadline for
ratification was extended in 1978 to 1982.

But the June 30, 1982, deadline passed
without the necessary 38-state ratification.
EQUATION, astatement of equality.
Should this statement involve avariable it

will, unless it is an invalid equation, be
true for one or more values of that vari¬
able. though those values need not be ex¬
pressible in terms of real numbers. Linear
equations are those in which no variable
term is raised to apower higher than i.
Linear equations are so called because, if
consider̂  as the equation of acurve, they
can be plotted as astraight line. Quâ atic
equations are those in asingle variable
which appears to the power 2. but not
higher. Aquadratic equation always ha.s
two roots, though these roots may be
equal. Cubic equations are those in a
single variable which appears to the power
3. but not higher. Cubic equations tdways
have three roots, though two or all three of
these may be equal.
EQUATOR, an imaginary line equal to
t h e c i r c u m f e r e n c e o f t h e e a r t h d r a w n
about the earth such that ail points on it
are equidistant from the Nand Spoles
(see NORTH KXi; SOUTH POLE)..All points
on it have alatitude of 0, and it is the
longest of the parallels of latitude. (See
also CELESTIAL SPHERE; LATITUDE AND LON-
C m j D E )

E Q U ATO R I A L G U I N E A , t h e l e a s t
populated and only Spanish-speaking
black African country, is atiny republic
on the Wcoast of Africa.

It consists of two provinces; the main¬
land territory of Rio Muni (bordered by
C a m e r o o n a n d G a b o n a n d t h e G u l f o f
Guinea); and the island of Bioko which
l ies in the Gul f o f Guinea about lOOmi
from Rio Muni.
People. Main ethnic groups are the Fang,
in Rio Muni, and the Bubi. in Bioko.
Spanish is the official language, but tribal
languages and aform of pidgin English
are widely spoken.
Economy. Agriculture, including forestry,
is the mainstay of the economy, engaging
most of the labor force. Cocoa is the main

from the Greek epis-
t h e b r a n c h o f

v i r u s t h a t

in mathematics, the relation
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ERA- See equal r ights amendment.
ERA OF GOOD FEELING, anews¬
paper’s term for the two administrations
of President James Monroe, 1817-25.
Coined after Monroe’s friendly reception
by Boston Federalists and the virtual dis¬
appearance of the Federalist party nation¬
ally, it was belied by the ill feeling and
discord in the Republican administration
among Monroe’s potential successors.
ERASMUS, Desiderius (cl466-1536).
Dutch Roman Catholic humanist and ad¬
vocate of church and social reform. The il¬
legitimate son of apriest, he was forced
by his guardians to enter amonastery and
was ordained in 1492. Studies in Paris im¬

bued him with adeep dislike of Scholastic
theology, and on avisit to England in
1499 he met and was influenced by the
humanists John Colet and Thomas more.
He published The Christian Soldier’s
Handbook (1503), with an emphasis on
spiritual simplicity. In Praise of Folly
(1509) is alight, witty satire on Church
corruption, paving the way for the refor¬
mation. The foremost scholar of his time,
Erasmus produced the first critical edition
of the Greek New Testament (1516) and
edi ted the wot Ics of the church fathers.

Although amoderate reformer, he called
for religious peace, and opposed luthhi in
his Diatribe on Free Will (1524), which
drew acrushing reply from Luther. Eras¬
mus died embitter̂  by the Reformation
controversies, accepted by neither side.
ERATOSTHENES (c275-c l95 BC) ,
Greek scholar, head of the library at
Alexandria. Aman of many accomplish¬
ments, he is especially noted for having
determined the circumference of the earth,
the sizes of the sun and moon, and their
distances from the earth.
ERBIUM, chemical element; symbol Er;
ac.wt, 167.26; at.no 68; valence 3. Erbium
is one of the so-c^ed rare-earth elements
of the lanthanide series. The pure metal is
soft and malleable and has abright, sil¬
very, metallic luster. As with other rare-
earth metals, its properties depend to a
certain extent on the impurities present.
The metal is fairly stable in air and does
not oxidize as rapidly as some of the other
rare-earth metals.

Naturally occurring erbium is amixture
of six isotopes, all of which are stable.
Nine radioactive isotopes of erbium are
also recogmzed.
ERGOT, disease of grasses and sedges
caused by fungal species of the genus
Claviceps. Also, the masses of dormant
mycelia (sclerotia) formed in the flower

export, followed by coffee, wood, and
bananas. Despite the richness of its soil
and its potential natural resources, the
country is exceedingly poor.

Official name: Republic of Equatorial
G u i n e a

Capital: Malabo
Area: 10,831sqmi
Pi^ulatioo: 378,S(X)
Growth ra te : 2 .6%
Languages: Spanish, African languages
Religions: Roman Catholicism, animism
Monetary unit(s): 1CFA franc =100
cent imos

History. In 1778 Portugal gave Spain the
island now called Bioko. In 1885 Spain
formally obtained Rio Muni. lii^
peiuience was granted in 1968; M^as
Nguema (president 1968-79) proclaim^
himself life president in 1975. His erratic
leadership and inc^al unrest thought the
country close to economic ruin. In 1979
the military seized power, and Macias
Nguema was subs«iuently executed.
Under aconstitution adopted in 1982,
T^oro Obiang became president; run¬
ning unopposed, he was reelected in 1989.
EQUINOXE.S, (1) the two times each
year when day and night are of equal
length. The spring or vernal equinox oc¬
curs in March, the autumnal ^uinox in
September. (2) The two intersections of
the ecliptic and equator (see celestial
sphere). The vernal equinox is in Pisces,
the autumnal between Virgo and Leo.
EQUITY, legal term for the application of
ceitain principles by the judiciary to
{Hevent injustice that would result from
strict application of the law. In fact, how¬
ever. in English and US common law
these {winciples have hardened into rules
of law and have been incorporated into the
system. They originated in the judicial
remedies of the ^glish Court of Chan¬
cery, which introduced and shaped such
essentia] legal forms as the trust, easement
and mortgage.
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heads of the host plant. Ergots contain
toxic alkaloids which, if eaten by animals
or man. can cause serious poisoning (er¬
gotism or St. Anthony's fire).
ERHARD, Ludwig (1897-1977), West
German economist and political leader.
Forced out of academic life by the Nazis
in 1942. he was appointed to various posts
by the occupying powers in 1945-49. In
1949 he became economics minister under
Konrad Adenauer, and in this post he was
the prime architect of West Germany’s
post-WWII revival. He succeeded Aden¬
auer as chancellor in 1963, but was
removed from the chancellorship and
party leadership in 1966 after the
economy began to decline.
ERICSON, Leif (flourished AD 999-
1002), Norse explorer, son of uuc 1116

RED, On avoyage from Greenland in 1000
AD, he discovered some part of the North
Amer i can coas t ( ca l l ed 'V t i n l and i n o ld
Norse sagas). Modem scholars do not
agree on the locMion of Vinland, but ex¬
cavat ion at aNorse si te in Newfoundland

in the 1960s lends credence to the story.
ERICSSON, John (1803-1889). Swe-
dish-bom US engineer and inventor. He
developed the screw propeller to replace
the paddlewhcel on steamships. In 1861-
62 he designed and built the irorKlad
M o n i t o r w h i c h s a n k t h e C o n f e d e r a t e
ironclad Virginia at Hampton Roads. The
Mon i to r i n t roduced anew e ra o f s team-
powered, propeller-driven, iron warships
with heavy guns mounted in revolving tur¬
r e t s .

ERIC THE RED (10th century AD).
Norse chieftain and discoverer of Green¬
land. He settled in Iceland with his exiled

father, but was banished for manslaughter
about 980. Er ic sa i led Wand d iscovered
Greenland, then returned to Iceland where
he organized avoyage about 985 to
co lon ize Green land . He founded se t t le¬

ments near present-day Julianehaab and
Osterbygd, which may have survived for
as long as 500 years.
ERIE, Batt le of Lake, major naval
engagement in the war Or isiz. The US
forces, led by Commodore Oliver Hazard
PERRY, defeated the British at Put-in-Bay,
Ohio. Sept. 10, 1813. The victory gave the
US control of Lake Erie and the NE.
ERIE, Lake, one of the five oreat lake.s
of North America, bordered by N.Y., Pa.,
Ohio, Mich, and Ontario, Canada. Named
for the Erie Indians, i t is the shallowest
and fourth-largest (9,9l0sq mi) of the
Great Lakes. Erie is icebound part of the
year .ind is heavily polluted by waste from

industry and large cities. Some of its chief
pons arc Buffa lo, N.Y. , Er ie , Pa. .
Cleveland and Toledo, Ohio. The US-
Canadian boundary passes throu^ the
center of the lake. (See also saikt
LXWRENCE SEAWAY.)
ERIE CANAL, historic artifrcial water¬
way in the US, which once connected
Buffalo, N.Y., on Lake Erie with Albany,
N.Y., on the Hudson R. The New York
State Barge Canal now follows part of the
o l d E r i e C a n a l r o u t e , w h i c h w a s c o m ¬
pleted in 1825 as aresult of the political
support of N.Y. Governor EleWitt Ciintoa
The canal, originally 365mi long, stimu¬
lated the growth and financial develop¬
ment of New York and many Midwestern
ci t ies.
ERIKSON, Erik Horabun;er (1902- ).
German-bora US psychoanalyst who
defined eight stages, each characterized by
aspecific psychological conflict, in the
develqjment of the ego from infancy to
old age. He also studied the identity, intro¬
ducing the concept of the identity crisis.
ERITREA, fo rmer ly p rov ince o f N
Ethiopia on the Wcoast of the Red Sea.
Eritrea became independent in 1993. It is
populated by many ethnic groups, with
diverse socio-cultural systems. Less than
5% of this hot, dry mountainous region is
cultivated. The capital. Asmara, produces
some food products, textiles and hide.
Roads, arailroad and air service l ink the
province with the Sudan and the rest of
Ethiopia.

Eritrea became an Italian colony in 1890
and an Ettiiopian province in 1952. From
1961 aguerrilla movement—led from
1981 by the Marxist Eritrean People’s
Liberation From—fought to establish the
independence of Eritrea, first against
Emperor Haile Selassie and after 1974
against the Marxist government of Men-
gisiu Haile Mariam.
ERMINE, term for any weasel which
turns white in winter. In the Middle Ages
ermine fur was used only by royalty; it
was later associated with high-couit
judges. Ermine fiir is obtained from the
Russian stoat and several species of North
American weasel .
ERNST, Max (1891-1976), German-born
art ist, leader of the oada and surreausm
movements in Paris. Foremost among the
exp ress i ve t echn iques tha t E ras t
developed were collage and frottage (rub¬
bing on paper placed over textured sur¬
faces). He also painted in oil and produced
graphics and sculpture, revealing in all
genres an exceptionally adventurous im-
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Bible, the son of Isaac and Rebekah, elder
twin toother of Jacob. Esau was tricked by
Jacob into giving him the blessing in¬
tended for 6au by putting on goatskins.
Earlier Esau bad sold his birthright to
Jacob for a"mess of red pottage." He was
the ancestor of the Edomites.
^CAPE VELOCITY, the speed an ob¬
ject must reach in order to break ftee from
the graviutional pull of amassive body,
such as astar or planet. The escape
velocity depends upon the mass of the
body aind the distance of the moving ob¬
ject from it. Once an object has attained
escape velocity it needs no further power
to carry it beyond the gravitational pull.
The escape velocity near the surface of the
earth is abotu 7mi per second (2S,000
mph).
ESCHATOLOGY, the study of the "last
things.” Auniver^ theme in religion,
especially Christianity and Judaism, es¬
chatology deals with the meaning of his¬
tory and the final destiny of the worid,
mankind the individual. Old Testa¬
ment eschatology centers on the expected
Messiah. Christian eschatology includes
t h e d o c t r i n e s o f d e a t h , r e s u r r e c t i c w .
[SAVEN. HELL, s&ccMD COMING of Christ and
the last judgment. The benefits of the "age
to come" are in part realized now in the
C h u r c h .
ESCOBEDO v.E-LINOB (1960). US
Supreme Court case that nullified the ctm-
fession of acriminal suspect made without
legal counsel.
ESCOFFIER, Georges-Auguste (1846-
1935), world-famous French chef, director
of the Carlton and Savoy Hotel kitchens
(London), and author of many cookbooks,
including Ma Cuisine (1924). He was
awarded the Legion d'Honneur
his culinary achievements.
ESCORIAL, monastery and palace in
central Spain, 26mi NW of Madrid. One
of the most magnificent buildings in
Europe, it was built (1563-84) by phiup u
and houses achurch, palace, college,
library and amausoleum in which many
Spanish kings are buried. Its famous art
collection contains works by velasquez,
EL GRECO and tintoreito, among others.
ESDRAS, the Latin form of Ezra, a
Jewish priest often called the "second
Moses." Esdras is the name given to four
Old Testament books, two in the Jewish
canon (Ezra and Nehemiah) and two in the
Protestant Apocrypha {1 and 2Esdras,
called 3and 4Esdras in the Vulgate). (See
also PSBUDEPJORAPHA.)
ESENIN, Sergei (1895-1925), Russian

agination.
EROS, Greek god of sexual love. The
name was used by Sigmund preud to per¬
sonify the life-force and the sexual in¬
stincts. In his later writings, Eros was con¬
trasted with thanatos, the god of death, the
personification of the death instinct.
EROSION, the wearing away of the
Orth's surface by natural agents. Running
water constitutes the most effective erod¬
ing agent, the process being accelerated by
the transportation of panicles eroded or
weather̂  farther upstream: it is these that
are primarily responsible for further
erosion. Groundwater may cause erosion
by dissolving certain tnin«als in the rock.
Ocean waves and especially the debris
that they carry may substantially erode
coastlines. Glaciers are extremely impor¬
tant eroding agents, eroded material be¬
coming embedded in the ice and acting as
further abrasives.

Many common landscape features are
the results of glacial erosiem (e.g., drum-
tins, fjords). Rocks exposed to the atmos¬
phere undergo weathering: mechamcal
weathering usually results from tempera¬
ture changes (e.g., in exfoliation, the
cracking off of thin sheets of rock due to
effects of "unloading") chemical weather¬
ing results from chemical changes brou^t
about by, for example, substances dis¬
solved in rain water. Wind erosion may be
important in dry, sandy areas.
ERVIN, Samuel James, Jr. (1896-
1985), US lawyer and public official.
After serving in the US House and on the
superior and supreme courts of North
Carolina, Ervin was aUS Senator 1954-
75. The Senate’s leading authority on *e
Constitution, he headed the committee in¬
vestigating the Waterg^ affair. He
fbu^t President Nixon’s use of executive
privilege to withhold evidence and t^
timony. and enlivened the hearings with
humor and quotations from the Bible.
ERVING. Julius Winfield (1950- ).US
basketball player with the Virginia Squires
(1972), the New York Nets (1973-76),
and the Huiadelphia 76ers (1976-88).
ERYSIPELAS, or St. Anthony’s fire, a
skin infection, usually affecting the face,
caused by certain types of streptococcus.
It is common in infancy and middle age.
EryThema (redness of the skin) and swell¬
ing spread with adear margin and cause
blistering. It is ashort illness with fever; if
it affects the trunk it may however cause
prostration and can prove fatal. Penicillin
IS the antibiotic of choice.
ESAU, in the Old Testament Jewish
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po«. Bom to apeasant famUy. he
celebrated village life in lyric verse in¬
fused with religious and folk themes. He
welcomed the Russian revolution, but be¬
came disillusioned and went abroad. Mar¬
ried briefly to Isadora duncan, he com¬
mitted suicide in 1925.
ESHKOL, Uvi (1895-1969), Israeli po¬
litical leader and prime miitister, 1963-69.
He emigrated from Russia to Palestine
(1914), helped found one of the first kib¬
butzim (1920) and Histadrut (the labor fe¬
deration). He succeeded BEN-ouRicm as
prime minister, unified the labor parties in
Israel to gain amajority in the Knesset
and led the country in the Six-Day War
(1967).
ESKIMO, aMongoloid race native to the
Arctic coasts of (jmnland, North Ameri¬
ca and NE Asî  believed to have crossed
the Bering Strait from Asia in about 2000
BC. CtHisidering their widespread dis¬
tribution, the Esl̂ os, who speak dialects
of the Eskimo-Aleut language family and
today number some 70,000, have
preserved their cultural identity to a
remarkable degree. Althou^ the white
man's influence has been important in
educadOD and medical welfare and in the
establishment of cooperatives, the Es¬
kimos have only intermarried with white
settlers, to any significant extent, on
Green land,
and fishing, using traditional skills to ex¬
ploit the unyielding Arctic environment.
Seals, fish, walrus and whales are hunted
for food, fuel and clothing. Travel on land
is by dog-sled and on the water by kayak
or umiak, askin boat. During hunting ex¬
peditions, temporary i^oo shelters are
somet imes bui l t , but the basic home, in
w h i c h t h e E s k i m o s l i v e i n s m a l l c o m ¬
munal groups, is made of sod, driftwood
and stone. Tents of hide or sealskin are
used in the summer. The tradit ional Es¬
kimo religion draws heavily on arich
folklore. On Greenland, many Eskimos
are Christian. Shamanism is also prac¬
ticed.
ESOPHAGUS, the thin tube leading from
the pharynx to the stomach. Food passes
down it as abolus by gravity and peristal¬
sis. Its diseases include reflux esophagitis
(heartburn), ulcer, stricture and cancn.
ESP. or extrasensory perception, other
than by the recogniẑ  senses of an event
or object; and, by extension, those powers
of the mind (such as telekinesis, the
moving of distant objects by the exercise
of willpower) that cannot be scientifically
evaluated.

The best known and most researched
area of ESP is telepathy, the ability of two
a t m o r e i n d i v i d u a l s t o c o m m u n i c a t e
without sensory contact; thou^ labora¬
tory tests (see parapsychology) have been
inconclusive, it seems probable that te-
l^thic communication between indi¬
viduals can exist

Another important area of ESP is
precognition, the prior knowledge of an
event: a g a i n , d e s p i t e a m a s s o f
circumstantial evideuce. laboratory tests
have been inconc lus ive . Ibe te rm c la i r¬
voyance is sometimes used for ESP.
ESPERANTO, artificial language created
by Dr. L. L. Zamenhof (185S>-1917) of
Poland to enable people of different lin¬
guistic backgrounds to communicate more
easily and with less misunderstanding.
Consisting of "root words" derived from
Latin, Greek and the Romance and Ger¬
manic languages, Esperanto is easy to
learo and has enjoy^ more popularity
since its introduction in 1887 than oth^
artificial "universal" languages. (See also
BASIC ENGLISH.)
ESPIONAGE clandestine attempt to
gather confidential infonnation, usually of
apolitical, military or indusuial nature.
Espionage is an ancient practice; it is men¬
tioned in the Bible and in the Il iad. Es¬
pionage activities are primarily carried on
by individual nations to gain data on other
naiions. althou^ industrial espionage is
becoming widespread. Undercover
espionage may be severely penalized; al¬
though espionage is not illegal under In-
temational law, ev^ country has laws
against it. (See also central intelugencb
A G E N C Y; - N AT I O N A L S E C U I U T Y C O U N C I L ; O P -

RCE OF STRATEGIC SERVICES.)
ESPOSITO, PhU (1942- ), Canadian
hockey player with the Boston Bruins
1967-74, when he won five scoring cham¬
pionships ami was named the National
Hockey League’s most valuable player in
1969 and 1974. He played for the New
York Rangers 1975-81.
ESSAY, literary composition in which the
writer deals with asingle topic or attempts
to convert the reader to apoint of view. It
is a^on piece of nonfiction, dealing
often with apersonal point of view with
some particular subject.
ESSENCE in philosophy, aterm refer¬
ring to the peimanenc actuality of athing,
the ihat-by-which it can be recognized
whatever its outward appearance. Dif¬
ferent philosophers have used the term
with various detailed signiflcaticms.
LOCKE, for instance, distinguish athing’s

Many still live by hunting
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Soviet Socialist Republic of the USSR. It
i s the smal les t and nonbemmost o f the
three Baltic republics.

real essence, the what-it-is-in-itself, from
its nominal essence, the what-ii-appears-
to-be, the name men give it.
ESSENES, ascetic sect which flourished
in Palestine from about 200 BC to about
AD 100. Gathered in small monastic com¬
munities, the Essenes held property in
conunon and observed the law of Moses

strictly. The dead sea scrolls may have
been written by acommunity of Essenes.
JOHN THE BAPTIST may have b«n amember
of Che Essenes.
E S S E X , k i n g d o m o f A n g l o - S a x o n
England, first settled by Saxons in the 6th
century. Dominated by Mercia and then
Wessex, it became part of the Danelaw in
886. It was recaptured by edward the
E1.DER in 917 and restored as an earldom.
ESSEX JUNTO, name of agroup of US
New England Federalist property owners
who supported Alexandw Hamilton and
earlier had opposed Mass, radicals in the
American Revolution. They were regarded
as traitors by many Americans.
^TAING, Jean Bapiste Charies Henri
Hector, Compte d’ (1729-1794), French
admiral, commander of aFrench fleet
w h i c h a s s i s t e d t h e A m e r i c a n s i n t h e
REVOLuncwARY WAR. In 1779 he took part
with General Benjamin Lincoln in the
abortive attack on Savannah.
EXSTERHAZY, Hungarian noble family.
Paul Esterh4zy (1635-1713) became re¬
gent of Hungary in 1681 and distinguished
himself in war against the Turks. He was
made aprince of the Holy Roman Empire

1687. Pr ince Niko laus Joseph
Esterhdzy (1714-1790) was the generous
patron of Joseph haydn. He rebuilt the
lavish Esterhtizy palace in Eisenstaedt,
Aust r ia .

ESTERS, organic compounds fonncd by
condensation, of an acid (organic or inor¬
ganic) with an alcohol, water being elimi¬
nated. This reaction, esterification, is the
reverse of hydrolysis. Many esters occur
naturally; those of low molecular weight
have fruity odors and are used in flavor¬
ings, perfumes and as solvents; those of
higher molecular weight are and
w a x e s .

ESTHER, Old Testament book. It tells of
Esther, formerly named Hadassah, a
Jewess, queen of the Persian King
Ahasuenis (probably xerxes l) who
prevented the king's favorite, Haman,
from massacring all Persian Jew.s. Instead
the Jews’ enemies were slain. Hie story is
the origin of the feast of Purim.
ESTONIA, independent republic in E
Europe, formerly (194(3-91) the Estonian

Official name: Republic of Estonia
Capital: Tallinin
Area: 17,400sq mi
Population: l,466,0(X}
Religions: Protestant, Greek Orthodox

Land. Estonia is bordered on the Nby the
Gulf of Finland, on the Eby the Baltic
Sea, on the Sby Lithuania, and on the W
by Russia. Athird of the land, which con¬
sists of plains and low plateaus, is
forested. Hie climate is temperate. Es¬
tonians are ethnically and ItnguisticaUy re¬
lated to the Finns.
People and Economy. More than half the
population is urban, although agriculture,
especially dairy farming, is the chief in¬
dustry. Other important industries are
shipbuilding, electrical engineering, ce¬
ment, fertilizers and textiles.
History. Ruled at various limes by the
Danes, the Teutonic Knights, the Swedes
and the Russians, Estonia became inde¬
pendent in 1918. Its annexation by the
USSR in 1940 along with that of Latvia
and Lithuania was not recognized by the
US at that time. In the mid-1980s Estonia
and the other Baltic republics responded
eagerly to Soviet leader Gorbachev's en¬
couragement of local economic initiatives,
and there was speculation that Gorbachev
regarded the Baltic republics as akind
of economic laboratory. Nevertheless,
demonstrations in Tallinin in Aug. 1988
marked the anniversary of the 1939 Hitler-
Stalin nonaggression pact that divided
Eastern Europe into German and Soviet
spheres of influence and permitted Stalin
to annex the Baltic states in 1940. In Nov.
the Estonian Supreme Soviet (the re¬
public’s legislature) unanimously de¬
clared thai it had the right to reject Soviet
legislation that infringed on Estonian
autonomy. Estonia became an indepen¬
dent republic in 1991 and was admiû  to
the UN.

i n
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ESTROGENS, female sex honnones con¬
cerned with the development of secondary
sexua l charac te r is t i cs and matu iadoD o f

reproductive organs. They are under the
control of pituitary-gland gonadotrophins,
and their amount varies before and after

menstruation and in pregnancy. After the
menopause, their p^uction decreases.
Many pills used for contraception contain
estrogen, as do some prep^tioits given to
menopausal women. Their administration
may lead to venous thrombosis and some
other diseases.

ESTROUS CYCL^ the periodic occur¬
rence of sexual activity in female mam¬
mals. marked by the acceptance of the
male (commonly known as being "in
heat"). The term is not used in refereiKe to
human sexuality.
ETCHING, an engraving technique in
which acid is used to "bite" l ines into a

ment was founded by Felix Adler in 1876
in New York City and has now spread
throughout the woild.
ETHICS, principles or moral values of a
perMn or agroup of people which guide
t h e i r a c t i o n s a n d b e h a v i t x . T h e t e r m
comes horn the Greek word eikos which
in the plural means charact^. Ethical ac¬
tions may be approved of in that they are
"good," "desir^lc," "ri^t" or "obli¬
gatory," or disapproved of because they
are "bad," "wrong," "undesirable" or
"evil." in philosophy ethics is the study of
moral principles. Atraditional philosc^hi-
cal question is whether right and wrong
are inherent in the nature of things and
therefore 'absolute," or mere conventions
and thus "relive" to time and place.
Some recent thinkers claim that an ethical

judgment, such as "lying is bad," can be
neither true nor false but only an expres¬
sion of the speaker's feelings. See plato;
ARISTOTLE; SPINOZA; KANT; MOC«fi.

ETHIOPIA. East African state lying be¬
tween Sudan and the Red Sea, with Kenya
and Somalia to the Sand E, formerly
known as Abyssinia.

metal plate which is then primed, usually
intaglio. The plate, usually copper or zinc,
is Erst coated with aresin "ground"
through which the design is drawn with a
needie. Only the exposed metal is etched
away. Different line thicknesses can be
obtained by selective stopping out and
repealed exposure to the acid.
ETHANOL (C2H5OH).
also known as grain alcohol; the best-
known a lcoho l ; aco lo r less , i nflammab le ,
volatile, toxic liquid, Che active constituent
of alcoholic beverages. Of immense in¬
dustrial importance, ethanol is used as a
solvent, in antifreeze, as an antiseptic and
in much chemical synthesis. Its pn̂ uction
is controlled by law, mtd it is heavily
taxed unless mkle unfit fix drinking by
adulteration (denatured alcohol). Most in¬
dustrial ethanol is the azeotropic mixture
containing S% water, it is made by fer¬
mentation of sugars or by catalytic hydra¬
tion of ethylene.
ETHER, ahypothetical medium postu¬
lated by late 19th-century physicists in
order to explain how light could be
propagated as awave motion through
otherwise empty space. Light was thus
thought of as amechanical wave motion
in the ether. The whole theory was dis¬
credited following the failure of the
M1CKQ.SCIN-MORLEY EXPERIMEXT tO dclect

or ethyl alcohol,

Official name: People's Democratic
Republic of Ethiopia
Capita); Addis Ababa
Area: 472,400sq mi
Population 33,191,000
Growth ra te : 3 .1%
Languages: Amharic, many tribal lan¬
guages and dialects
Religions: Christian (Ethiopian Orthodox
Qiurch), Muslim
Monet̂  unit(s); 1birr »100 cents
Land. It consists basically of mountainous
Wand Ehighlands divided by the great
RIFT VALLEY. In the center of the Whi^-
iands, or Abyssian Plateau, is the capital
Addis Abab^ 8,000ft above sea level.
Spectacular rivn^ gorges, including that of
the Abbai R(or Blue Nile), which runs
from Lake Tana, cut throû  the Plateau.
Ras Dashan in the Nis Ethiopia's hi^iest

any motion of the earth relative to the sup¬
posed stationary ether.
ETHICAL CULTUR^ movement based
on Che belief that ethical tenets are not
necessarily dependent on philosophical cx
religious dogma. Ethical Culture has un-
der^en programs of social welfare,
educat ion and race relat ions. The move-
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The Workers’ Party of Ethiopia became
the sole legal party in I9M and the
c o u n t r y w a s d e c l a r e d a p e o p l e ’ s
democratic republic in 1987. Mengistu
Haile Mariam, president 1977-91. ruth¬
lessly stamped out oj^sition to his Marx¬
ist regime. An insurgency in the Ogaden
backed by Somalia was largely put down
by 1978 with Soviet and Cuban aid, but
rebellions originating in Tigr6 and Eritrea
provinces sapped the regime’s strength.
Soviet support ended in 1990, and in 1991
the rebels succeeded in toppling the Mar¬
xist government. Mengistu fled. Eritrea
achieved its independence, and the new
regime in Addis Ababa professed itself
pro-Western and promised democratic
re fo rms .
ETHNIC GROUP, individuals united by
ties of culture and/or heredity who are
conscious of forming asubgroup wthin
society. Racial minorities may constitute
ethnic groups, but this is not always the
case. Major US ethnic groups include
Irish, Italian, Polish, Jewish, Chinese,
Japanese and Hispanic Americans. At
times they have clashed with each other or
w i t h b l a c k s . S i m i l a r t e n s i o n s d u e t o a
diversity of ethnic group also mark British
and Canadian society.
ETHNOCENTRISM, exaggerated ten¬
dency to think the characteristics of one’s
own group or race superior to those of
other groups or races.
ETHNOGRAPHY, branch of anthropol¬
ogy concerned with the investigation of
contemporary culture, particularly treating
ethnic groups one by one. It is afun-
damentSly important branch of cultural
and social anthropology, since the
theoretical propositions of the anthro¬
pologist depend ultimately ot the com¬
pleteness, sensitivity, and accuracy of eth¬
nographic accounts.
ETTHNOLOGY, the science dealing with
the differing races of man, where they
originated, their distribution about the
world, their characteristics and the
relationship between them. More general¬
ly. the term is used to mean cultural
A N T H R O P O L O G Y .

ETHOLOGY, mean ing l i te ra l l y the
"study of behavior," is applied particularly
to the European school of behavior^
scientists. Their concern is the behavior of
the animal in the wild, paying special at¬
tention to patterns of behavior, or "instinc¬
tive" behavior. This contrasts with the in¬
t e r e s t s o f m o s t A m e r i c a n b e h a v i o r i s t s ,
whose work stems largely from compara¬
tive psychology and is concentrated on the

peak (15,158ft). In the SE is the great
plain of the Ogaden and the Hand.
Average highland rainfall is 40in, but
overall rainfall varies from 80in in the S
and Wto 4in on the Red Sea Coast. The
lowlands are tropical.
People. The Ethiopians comprise many
linguistic, cultural and racial groups. The
Galla are the largest single group (40% of
the population) but the Amhara and the
Tigre (together 40%) have been historical¬
ly and politically the most important
peoples. Other significant groups are the
Walamo, the Somali and the Gurage. Al¬
though education is expanding, only a
small minority is literate. The majority of
the population is concentrated in the fer¬
tile high-rainfall area of the highlands.
About afifth of the population is town-
dwelling. and the chief towns are Addis
Ababa. Asmara, Dire Dawa and Harar.
Economy. In the late 1980s and 1990s
renewed drought, complicated by civil
WAR, severely affected the Ethiopian
economy, which is largely dependent on
agriculture and livestock. Coffee is the
most important export, followed by skins
and hides. Imports exceed exports, and
manufacturing activity is limited. A
deposit of natural gas has been found, but
agenera] lack of natural resources has
hampered industrialization. There is some
gold and platinum, and iron, potash and
copper, but large mineral deposits have
not been discovered. All agricultural land
was nationalized in 1975. Small holdings
by individuals are allowed, and state farms
are being encouraged.
History. Ethiopia is one of the most an¬
cient ̂ ngdoms of the world. Former
kings claimed descent from the son of
King Solomon and the Queen of Sheba.
The kingdom of Aksum, prominent from
the 1st to the 8th century, was converted
to Coptic Christianity in the 4th-century.
In medieval limes Ethiopia was isolated
and was thought to be the realm of Presier
John, frequent Muslim invasions and in¬
ternal feuds for long undermined Ethi¬
opian power, but Menelik 11 recon¬
solidated the empire and defeated the
I t a l i a n s i n 1 8 9 6 a t A d o w a .

The Italians remained in Eritrea and in
1935-36 invaded Ethiopia, which was
liberated in 1941 when Emperor Haile
S e l a s s i e w a s r e s t o r e d t o t h e t h r o n e .
Ethiopia made considerable economic and
technical advances, but after unrest the
army mutinied in 1974 and Haile Selassie
was deposed. In 1975 asocialist one-pany
state replaced the military government.
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aword or other linguistic element; and the
science, bom in the 19th centuiy, con¬
cerned with tracing that history, by ex¬
amining the word's development since its
earliest appearance in the language by
locating its transmission into the langtiage
ftom elsewhere; by identifying its cog¬
nates in other languages and by tracing it
and i t s cognates back to a (o f ten
hypothetical) common ancestor.

Cognates (from Latin co together, and
nasci to be t»m) of English words appear
in many languages; our "father' is cognate
w i t h t h e G e r m a n " Va t e r " a n d F r e n c h

"pire" all three deriving from the Latin
"paler." An etymon is the earliest known
form of aword, thou^ the term is some¬
times applied to any early form. (See also
LINGUISTICS: PHILOLOGY.)
EUBOEA, second largest island in the
Greek archipelago. In the Aegean Sea
c l o s e t o t h e E c o a s t o f G r e e c e , i t i s
dominated by three mountain ranges with
fertile and well-wooded valleys and
plains. Its ancient cities of Chalcis and E-
r e t r i a t e d t h e G r e e k c o l o o i z a d o n o f

southern Italy, and the fine white marble
of Euboea was used in the building of im¬
perial Rome.
EUCHARIST. See commun ion , ho ly.
EUCLID (c300 BC), Alexandrian mathe¬
matician whose major work, the Elements,
is still the basis of much geometry (see
EUCLIDEAN GEOMEiitY); its fifrh postulate
(the Euclidean axiom) cannot be proved
and this lack of proof gave rise to the non-
Euclidean geometries. Other ascribed
works include Phaenomena, on spherical
geometry, and Optics, treating vision and
perspective,
EUCLIDEAN GEOMETRY, the branch
of GEOMCTRY dealing with the properties of
three-dimensional space. It is commonly
split up into plane geometry, which is con¬
cerned with figures and constructions in
two or less dimensions, and solid or three-
dimensional geometry, which deals with
three dimensional figures and the relative
spatial positions of figures of three dimen¬
sions or less. It takes its name from eucud.
whose Elements, wri t ten c300 BC, sum¬
marized all the mathematical knowledge
of contemporary ancient Greece into 13
books; those on geometry were taken as
the final, authoritative word on the subject
for we l l over ami l lenn ium and s t i l l fo rm
the basis for many school geometry
tex tbooks . (See a lso py thagoras '
THEOREM.)
E U D O X U S O F C N I D U S
c350BC), Greek mathematician and astro-

study of the learning process, studies
which are mainly if not entirely laboratory
based. The founders of ethology were
Konrad l o renz and N iko laas Tinbe rgen ,
whose ideas on instinctive behavior sup¬
plied the stimulus for renewed study of
animals in the wild.

ETNA, frequently active volcano in NE
Sicily, highest volcano in the Mediter¬
ranean region. Its height (about 10,900fr)
varies with eruptions. The peak is snow-
covered through much of the year. The
fertile lower slopes are intensely cul¬
t ivated.

ETON, town in Berkshire. England, on
the Thames R, near Windsor, most famous
for Eton College. Founded in 1440-41 by
Heivy VI, the college is possibly the most
prestigious private school for boys in
Br i ta in .
ETRUSCANS, ancient race of Etruria, lo¬
cated in what is now modern Tuscany,
Italy. Their civilization lasted from the 8th
to die 1st century BC but had begun to
decline from the beginning of the 3th cen¬
tury BC. It is generally accepted that the
Etruscans migrated from the Aegeo Asian
region to Italy in the 8th century BC, al-
thou^ some may have settled there as
early as the 13th century BC. The Etrus¬
cans called themselves the ''Rasenna” but
t he Romans named t hem the Tusc i " o t

"Etrusci." No Etruscan literary works are
extant and, even though some documents
and funerary inscriptions remain, so far it
has only bwn possible to understand a
few words. Etruria comprised 12 "populi"
or city-states, including Arredum, Caere,
Perusia, Tarquinii, Veil, Void, Vohmii
and Volterrae. The cit ies were associated
in aleague but each was politically inde¬
pendent. The early governments were
monarchical and changed subsequently to
republican states which were controlled by
oLgarchies.

The Etruscans were extremely powerful.
They enjoyed extensive maritime trade
with the Greeks and Phoenicians, and had
colonies in Sicily. Corsica. Saidiiua, the
Balearic Islands and Spain. Another
s o u r c e o f w e a l t h w e r e i I k r i c h m i n e r a l
deposits, especially those of copper, lead
and i ron. The Et iuscans are famous for
their gold and bronze craftsmanship and
fo r the i r b lack bucchero ce ramic ware .
They decorated their tombs with large
mural paintings. After the Sth century BC
the Etruscan cities were absorbed by the
expanding Roman state.
ETYMOLOGY (from Greek etymos) true
meaning, and losos. word), the history of

( c 4 0 0 -
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the greatest Greek playwrights. He ap¬
pears to have been unpopular in Athens in
his lifetime, possibly b̂ ause of his ag¬
nostic and cynical views. He is tiioughi to
have written 92 plays, of which 19 have
survived. The best-known are Medea. The
Trojan Women. Electro, Orestes and The
Bacchae.
EUROPE, the world’s second smallest
cont inent a f ter Aust ra l ia , is bounded on
the Nby the Arctic Ocean, on the Wby
the Atlantic and on the Sby the Caucasus
Mts and Black and Medi terranean seas.
Because its Eboundary, conventionally
die Ural Mts and Ural R, is not generally
agreed, and because Europe has thousands
of offehore islands (including the British
Isles and Iceland), estimates of its area
range from 3,800,000stj mi to over
4,000,(X)Osq mi. With Asia it forms avast,
single landmass (Eurasia).
The Land is dominated by great mounUin
systems including the Kjolen Mts and
other peaks in Scandinavia, and the Her-
cynian system—the mosaic of plateaus,
uplands and mountains extending Efrom
Brittany and the Iberian peninsula and
embracing the Massif Central of France,
the Bohemian plateau and the Urals. Al¬
pine Europe, including the Pyrenees, Alps,
Carpathians and Caucasus, has many high
peaks such as Mont Blanc (15,777ft) in
the Alps and Elbrus (18,481ft) in the
Caucasus. Europe’s highest peak. Penin¬
sular Italy has the Apennines, and the
Dinaric fold mountains swing through
Yugoslavia and into Greece. Volcanoes
o c c u r i n I c e l a n d a n d i n M e d i t e r r a n e a n

Europe (especially Italy), and earthquakes
and tremors are common in the Balkans.

The most prominent lowland is the
North European Plain, which broadens
eastward from Belgium and The Nether¬
lands reaching acros.s NPoland and into
R u s s i a . O t h e r l o w l a n d s a r e a s s o c i a t e d
with major rivers like the Rhine and
Danube. Europe’s longest river is the
Volga. Other important rivers include the
Rhone, Elbe, Oder, Vistula and Don.
Climate and Vegetation. Most of Europe
has arelatively mild climate, though
winters in the Nand Eare long and
severe. Rainfall is mostly plentiful.
Medi terranean lands arc known for their
hot, dry summers and mild, wet winters.
Vegetation ranges from the tundra plants
and coniferous forests of the Nto the al¬
pine plants and varied forests of Che high
mountains, and the olives, cypress and
scrub of the Mediterranean lands. The W

has much natural grassland.

nomer who proposed asystem of homo¬
centric crystal spheres to explain planetary
motions; this system was adopted in aris-
TOTLE'S cosmology (see astronomy). He
was probably responsible for much of the
content of Book Vof eucuD’S Elements.
EUGENE OF SAVOY, Prince (1663-
1736), Austrian general, one of Europe’s
greatest commanders. He served the
emperors Leopold I, Joseph Iand Charles
VI. and won many victories, most notably
over the Turks at Zenta (1697), Peterwar-
dein (1716) and Belgrade (1717). He was
also apatron of the arts.
EUGENICS, the study and application of
scientifically directed selection in order to
improve the genetic endowment of human
populations. Eugenic control was first
suggested by Sir Francis galton in the
1880s. People supporting eugenics sug¬
gest that those with “good” traits should
be encouraged to have children while
t h o s e w i t h " b a d " t r a i t s s h o u l d b e d i s ¬
couraged or forbidden from having
E m i l i e s .
EUGENIE (1826-1920), empress of the
f tench 1853-70 as w i fe o f napo leon m.
The daughter of aSpanish noble, she was
amajor influence on her husband and was
three times regent in his absence. After his
downfall she escaped to England.
EULENSPIEGEL, Till, trickster hero of
agroup of German tales originally pub¬
lished cl515. The historic Till may have
been a14th-century Brunswick peas^t.
His pranks demonstrated peasant cunning
triumphing over establishment figures of
his day. He was the subject of the Richard
STRAUSS tone poem that bears his name.
EULER, Leonhard (1707-1783), Swiss-
born mathematician and physicist, the
fether of modem analytic geometry and
important in almost every area of mathe¬
matics. He introduced the use of analysis
(especially calculus, afield which he also
profoundly affected) into the study of
mechanics: and made major contributions
to modem algebra.
EUPHRATES RIVER, 2.235mi long, is
the major river in SW Asia. It rises in NE
Turkey and crosses the plains of Iraq
where it finally joins the Tigris Rto form
the Shatt-al-Arab. It fostered the great
civi l izat ions of Mesopotamia.
EURASIA, landmass composed of Asia
and Europe, politically and culturally
separate continents. In fact there is hardly
any physical division, although the Ur̂
and Caucasus Mts may be taken as abor¬
d e r .
EURIPIDES (c480 BC-406 BC). oue of
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The People. Some 732,000.000 people,
about 14% of the world’s population, live
in Europe. It is the most densely populated
continent. Its people-s are of many dif¬
ferent ethnic and linguistic groups. It has
42 countries and more than 60 languages.
Some areas, due to tl ieir harsh environ¬
ments, are thinly populated. Rural den¬
sities of population are highest in the
lowlands, while the highest concentrations
are centered on coal fields and industrial
centers. In most areas people are tending
to move from the countryside and into the
towns. 'Ihe pattern has also been changed
by the influx of millions of migrant
workers from the Mediterranean lands into

highly industrialized Wcountries like
France and West Germany. Though it has
more than 4,000,000 Jews and about
13,000,000 Muslims. Europe is mainly a

C M s t i a o c o n t i n e n t . R o m a n C a t h o l i c s
being by far the most numerous.
EUROPE, Council of, organization of
European countries fouled in 1949 and
headquartered in Strasbourg, France, to
work for greater European unity, human
rights, and the principles of parliamentary
democracy. Its principal organs are the
Committee of Ministers, composed of the
foreign ministers of all member slates, and
the Parliamemary Assembly, whose mem¬
bers are drawn from the parliaments of
member countries and apportioned ac¬
cording to population. In 1988 the 21
members of the CouncU of Europe were
Austria, Belgium, Cyprus. Denmark,
France, West Germany, Greece, Iceland,
Ireland, Italy, Liechtenstein, Luxembourg.
Malta, the Netherlands. Norway, Portugal,
Spain, Sweden, Switzerland. Turkey, and
the United Kingdom. Anumber of eastern
European countries have applied for
membership.
E U R O P E A N A T O M I C E N E R G Y
COft^UNITY (Euratom), one of the
three European Communities, established
in 1957 by France, West Germany, Italy,
Belgium, the Netherlands, and Luxem¬
bourg to combine their efforts in the
development of nuclear power.
E U R O P E A N C O A L A N D S T E E L
COMMUNITY (ECSC), the first of the
three European Communities, established
in 1952 at the initiative of French foreign
minister Robert Schuman to create acom¬
mon market for coal and steel as ameans

of guaranteeing European peace. The
original members were France, Germany,
Italy, Belgium, the Netherlands, and
Luxembourg.
EUROPEAN COMMUNITIES (EC), oi

European Community, collective name
for the European Coal and Steel Com¬
munity (ECSC), the European Economic
Community (EEC or Common Market),
and the European atomic energy Com¬
munity (EURATOM). The 12 members of
the EC are Belgium, Denmark, France.
Gennany, Greece, Ireland, Italy, Luxem¬
bourg. the Netherlands, Portugal, Spain,
and tile United Kingdom. The EC’s com¬
mon ins t i tu t ions a re : aCounc i l o f M in i¬
sters, representing the member govern¬
ments, which provides overall policy
direction, al%member Commission,
which exercises executive authority; a
518-member European Parliament, elected
directly by the peoples of the member
countries, which has budgeting authority
and may dismiss the executive Commis¬
sion; and aCourt of Justice, which decides
whether acts of the common institutions or

member governments are compatible with
the governing treaties.
E U R O P E A N E C O N O M I C C O M ¬

MUNITY (EEC), one o f the three
European Communities, established in
1957 with the object of creating acom¬
mon market among its memb .̂ The
OTiginal members were France, West Ger¬
many, Italy, Belgium, the Netherlands,
and Luxembourg. The United Kingdom.
Ireland, and Denmark joined in 1973,
Greece in 1981, Spain and Portugal in
1986. Despite difficulties arising from dif¬
ferent levels of economic development
and agricultural and industrial competi¬
tion, the EEC aims to complete the
elimination of all intra-EEC trade barriers
by 1993. Anumber of Eastern European
countries, Finland and Sweden have ap¬
plied for membership.
E U R O P E A N F R E E T R A D E A S ¬
SOCIATION (EFTA), trading group or¬
ganized in 1960 by Austria, Britain, Den¬
mark. Ntxway, Portugal, Sweden, and
Switzerland, none of them members of the
original six-member European Economic
Cooununity (EEC), to enable these so-
called 'outer seven" to bargain with the
"inner six" as well as to l iberal ize trade
among themselves, chiefly by eliminating
trade barriers on nonagricultural goods.
This last was accomplished in 1967. Fin¬
land became an associate member in 1961
and afull member in 1985. Iceland joined
in 1970. Britain, Denmark, and Portugal
later withdrew to join the EEC, leaving
the EFTA currently with six members.
The EFTA and the EEC have signed an
agreement in 1992 aiming at close
cooperation in economic afl^airs.
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ing 10 the Gospel." the name of atheologi¬
cal movement, found in most Protestant
denominations, that emphasizes the
primary authority of the Bible. It stresses
Christ’s atoning death, human sinfulness,
justification by faith, the necessity of per¬
sonal conversion and expository preach¬
ing, and opposes Roman and Anglo-
C a t h o l i c i s m .
E V A N G E L I C A L
CHURCH IN AMERICA, religious de¬
nomination formed in 1988 by the merger
of the Lutheran Church in Amer ica , the
Amer ican Lutheran Church, and the As¬
sociation of Evangelical Luthwan Chur¬
ches. It is the fourth largest Protestant
church in the US, with 65 synods, mostly
in the East and Midwest, each headed by a
bishop, and atotal membership of about
3.4 mill ion.
EVANS, Sir Arthur John, (1851-1941),
English archaeologist famous for his dis¬
covery of the MiNOAN aviuzATiON fiom
excavations at Knossos in Crete. He wa.s
curator o f the Ashmolean Museum, Ox¬
ford 1884-1908 and professor of prehis¬
toric archaeology at Oxford from 1909.
EVANS, Wa lke r ( 1903 -1975 ) , US
photographer who documented the
Depression in the southern US. He pub¬
l i s h e d h i s w o r k i n L e t U s N o w P r a i s e
Famous Men (1941) and in Fortune
magazine, of which he was an editor.
E VA P O R AT I O N , t h e e s c a p e o f
molecules from the surface of aliquid into
the vapor slate. Only those molecules with
sufficient kinetic energy are able to over¬
come the cohesive forces holding the liq¬
uid together and escape from the surface.
This leaves the remaining molecules with
alower average kinetic energy, and hence
alower temperature. In an enclosed space,
the pressure of the vapor above the surface
eventual ly reaches amaximum, the
saturated vapor pressure (SVP). This
varies according to the substance con¬
cerned and, together with the rate of
evaporation, increases with temperature,
equalling atmospheric pressure at the
liquid's boiling point.
EVE, the first woman, according to the
Bible, wife of Adam from whose rib God
created her. She is the subject of Jewish.
Christian and Muslim legend.
EVEREST, Mount, highest mountain in
t h e w o r l d ( 2 9 , 0 2 8 f t ) , s i t u a t e d i n t h e
Himalayas on the Nepalese-Tibetan bor¬
der. It is named for Sir George Everest.
British surveyor general of India 1830-43.
After several unsuccessful attempts, it was
first climbed on May 29. 1953, by Ed-

EUROPEAN ORGANIZATION FOR
NUCLEAR RESEARCH (CERN), or¬
ganization, founded in 1954 and head¬
quartered in Geneva, throu^ which 14
European countries—Austria. Belgium,
Denmark, France, Germany, Greece, Italy,
the Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland, the United King¬
dom—collaborate on fundamental nuclear
research of anonmilitary character. It
replaced the Conseil Europ^en pour la
Recherche Nucleaire (CERN), founded in
1952, but retained its acronym.
EUROPEAN SPACE AGENCY (ESA),
organization established in 1980 and head¬
quartered in Paris through which 13 mem¬
ber states—Austria, Belgium, Denmark,
France, Germany, Ireland, Italy, the
Netherlands, Norway, Spain, Sweden,
Switzerland, the United Kingdom—
cooperate in space research and technol¬
ogy for peaceful purposes.
EUROPIUM, chemical el«nent; symbol
Eu; at.wt. 151.96; ai.no. 63. Europium is
arare-earth metal of transition group lllb
of the periodic table. It is the least dense,
the softest, and most volatile member of
the lathanide series.

In its predominantly Bivalent state,
europium behaves as atypical rare earth,
forming aseries of generally pale-pink
salts.
EURYTHMICS, art of expressing musi¬
cal rhythms through body movement. It
was developed by the Swiss professor of
music Emile Jaques-Daicroze in an at¬
tempt to increase his students’ awareness
of rhythm and has been amajor influence
on modem dance and, most recently,
physical fitness programs.
EUTHANASIA, the practice of hastening
or causing the death of aperson suffering
from incurable disease. While frequently
advocated by various groups, its practical
and legal implications are so controversial
that it remains illegal in most countries.
EUTROPHICATION, the increasing
concentration of plant nutrients and fer¬
tilizers in lakes and estuaries, partly by
natural drainage and partly by pollution.
It leads to excessive growth of algae and
aquatic plants, with oxygen depletion of
the deep water, causing various un¬
desirable effects.
E VA N G E L I C A L A N D R E F O R M E D
CHURCH, Protestant church formed by
t h e u n i o n o f t h e R e f o r m e d C h u r c h o f
America and the Evangelical Synod of
North America (1934); since 1957 part of
the UNCTED CHURCH OF CHRIST-

EVANGELICALISM, meaning ''pertain-

L U T H E R A N
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!if it is not suffi-for three main reason:
ciemly relevant, i f i t ar ises out of
privileged circumstances, and if it is hear¬
say—"second-hand" evidence arising out
of astatement made outside court by a
person not called as awitness, who cannot
therefore be cross-examined.
EVOLUTION, the process by which
living organisms have changed since the
origin of life. TTie formulation of the
theory of evolution by natural selectiwi
is credited to Charles DARwtN, whose ob¬
servations while sailing around the world
on the Beagle when taken together with
elements from malthus’s population
theory and viewed in the context of
lyell’s doctrine of unipormtiarianism; led
him to the concept of natural selection, but
the theory also later occurred inde¬
pendently to A. R. WALLACE.

Other theories of evolution by the in¬
heritance of acquired characteristics had
earlier been proposed by Erasmus Darwin
(1731-1802) and lamarck. Darwin de¬
fended the mechanism of natural selection
on the basis of three observat ions: that
animals and plants produced far more off¬
spring than were required to maintain the
size of their population; that the size of
any natural population remained more or
less stable over long periods: and that the
members of any one generation exhibited
variation. From the first two he argued
that in any generation there was ahigh
mortality rate, and from the third that,
under certain circumstances, some of the

variants had agreater chance of survival
than did others. The surviving variants
were, by definition, those most suited to
the prevailing environmental conditions.
Any change in the environment led to ad¬
justment in the population such that cer¬
t a i n n e w v a r i a n t s w e r e f a v o r e d a n d
gradually became predominant.

The missing link in Darwin’s theory
was the mechanism by which heritable
variation occurs. Unknown to him, acon¬
temporary, G. MENDEL, had demonstrated
the principle of genetics and had deduced
that the heritable characters were control¬
led by discrete particles. We now know
these panicles to be genes which arc car¬
r i e d o n t h e c h r o m o s o m e s . M e n d e l ’ s
variant.s were caused by recombination
and mutation of the genes. Natural selec¬
tion acts to eradicate unfit variants either
by monality of the individual or by ensur¬
ing that such individuals do not breed.
How then can natural selection lead to the
evolution of anew character? The key is
that acharacter that is advantageous to an

mund HiUJ^RY and Tenzing Norkay.
EVERETT, Edward (1794-1865). US
s t a t e s m a n a n d o r a t o r. A U n i t a r i a n c l e r ¬
gyman, he received from the University of
Gottingen the first Ph.D. given to an
American (1817). He became professor of
G r e e k a t H a r v a r d i n 1 8 1 5 , w a s a c o n ¬
gressman 1825-35, governor of Maits.
1836-39, minister to England 1841-45,
president of Harvard 1846-49. secretary
of state 1852-53 and in 1860 the Constitu¬
tional Union Party’s vice-presidential can¬
didate.
EVERGLADES, swampy region in S
Fla. Covering an area of al»ut S.OOOsq mi,
the Everg lades ex tend f rom Lake
Okeechobee in the Nto the Send of the
Florida peninsula. The flooded sawgrass
swamps support abundant wild animals
and plants, many peculiar to the area. In¬
dians inhabited the Everglades before the
1500s. In the 1830s the US tried to drive
t h e S e m i n o l e I n d i a n s o u t . P a r t o f t h e
Everglades was drained in the late 19th
century, producing rich agricultural land,
but drinage now conflicts with conserva¬
tion plans. In 1947 the Everglades Nation¬
al Park was established in the S.
EVERGOOD, Phil ip (Phil ip Biashki;
1901-73), US artist. An advocate of social
realism, he was best known for murals
painted while he was participating in the
Federal Works Project during (he 1930s.
His later work emphasized biblical and
mythological symbolism.
EVERT, Chits (1954- ) , U S t e n n i s
player, six-time US Open champion
(1975-78. 1980, 1982), three-time Wim¬
bledon champion (1974, 1976, 1981). She
ret i red f rom act ive tournament tennis in
1990.
EVIDENCE, in law, that which is ad¬
vanced by parties to alegal dispute as
proving, or contributing to the proof, of
t h e i r c a s e . To b e a d m i s s i b l e i n c o u r t
evidence must conform to various rules in

order to ensure aclear and fair presenta¬
tion of it CO the trier of fact, ajury or a
judge. Such evidence may consist of the
oral testimony of wimesses summoned by
either side, of documentary evidence of
physical objects, as for example an alleged
murder weapon.

The evidence may be direct, supporting
the facts of the case, or it may be cir¬
cumstantial, evidence from which those
facts may reasonably be deduced. An
eyewitness account of an auto accident is
direct evidence, unaccountable damage to
the defendant’s auto may be circumstan¬
tial evidence. Evidence may be excluded
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tion of birds indicates descent &om now

extinct reptiles. The fossD archaeopteryx,
aflying reptile with some birdiike fea¬
tures, was telieved to represent the miss¬
ing link in this development.

The apparent conflict between religious
and scientific explanations of creaticm
and evolution has left acentury-old legacy
of suspicion and outright acrimony.
While few experts suggest an actual con¬
vergence of the two views is possible,
and some question whether it is desirable,
creative dî ogue is on the iq>swing. New
organizations are foimii^ and others are
expanding whose aim is rapprochement
between science and religion. More than
100 organizations worldwide, many of
them in the US, now provide forums for
creative exchange of religious and scien¬
tific perspectives.
EWING, WiUiam Maurice (1906-1974),
US oceanogr^er, at Columbia U. 1944-
72. He was the first recipient (1960) of the
Vetlesen Prize honoring leaders in earth
S c i e n c e s

EXCLUSIONARY RULE, law derived
from the Supreme Court ruling in Mapp v.
Ohio (1961), which held that In acriminal
case evidence seized illegally cannot be
used in atrial of the case. This law had al¬

ready been established by federal courts
and some state courts. TTie High Court
pointed out that blanket exclusion appears
to be the only way to prevent police
a b u s e s , b u t t h e r u l e h a s n e v e r b e e n
popular with law-enforcement officers. In
1981 Che Court delivered rulings which
perif^eralJy weakened the rule.
E X C L U S I O N P R I N C I P L E , a l a w ,
proposed by W. Pauli, accounting for the
different chemical properties of the ele¬
ments and numerous other phenomena.
Applying to those particles called fer¬
mions, particularly electrons, it is aconse¬
quence of the fact that particles of the
same kind are indistinguishable, and states
chat only one such particle can occupy a
given quantum state (see quaktum
mechanics) at atime. In atoms, the energy
levels fill up as the number of electrons
increases; it is the electrons in the outer
unfilled "shells" that are responsible for
Che chemical properties of an atom.
EXCOMMUNICATION, ecclesiast ical
c e n s u r e , c o m m o n t o a l l C h r i s t i a n
denominations, usually denoting formal
exclusion of an defender from sharing in
t h e c o m m u n i o n o f t h e c h u r c h . I n t h e
Roman Catho l i c Church an excommuni¬
cate may not attend mass or receive the
s a c r a m e n t s a n d i s d e n i e d a C h r i s t i a n

individual in the normal environment may
become disadvantageous if the environ¬
ment changes. This means that individuals
that happen through variation to be well
adapted to the new set of circumstances
will tend to survive and thus become the
n o r m .

An example of natural selection at work
is provided by studies carried out recently
on North American sparrows. Large num¬
bers of sparrows were trapped and their
var ious character is t ics recorded. In th is
way the "nonnal" sparrow was identified.
A f u r t h e r c o l l e c t i o n w a s m a d e o f d e a d
sparrows which had succumbed to the ad¬
verse conditions of aparticularly sevwe
winter. It was found that the individuals in

the .second sample were all different in
some important respect from the "normal"
sparrow. Natural selecdon could thus be
seen to be maintaining apopulation that
was ideally suited to the Noiih American
env i ronment .

Today, the evidence for evolution is
overwhelming and comes from many
branches of biology. Fw instance, the
comparative anatomy of the arm of aman,
the frrreleg of ahorse, the wing of abat
and the flipper of aseat reveals that these
superficially different organs have avery
similar internal structure, this being taken
to indicate acommon ancestor. Then, the
study of the embryos of mammals and
birds reveals that at some stages they are
virtually indistinguishable and thus have
common ancestors. Again, vestigial or¬
gans such as the appendix of man and the
wing of the ostrich have no use to these
mammals, but in related species such as
herbivores and flying birds they clearly
are of vital importance. Evidently these in¬
dividuals have progressively evolved in
different ways, from acommon ancestor.
Tbe hierarchical classification of plants
and animals into species, genus, family
etc. (see taxonomy) is adirect reflection
of the natural pattern that would be ex¬
pected if evolution from common ances¬
tors occurred- Again, the geographical dis¬
tribution of animals and plants presents
many facts of evolutionary significance.
For example, the tapir is today centered in
two widely separated areas, EIndia and
South America. However, it probably
evolved in asingle center, migrated across
t h e w o r l d a n d t h e n b e c a m e e x t i n c t i n

many areas as habitats changed. Indeed
fossils of tapirs have been found in Asia,
Europe and North America. Fossils in
general provide convincing evidence of
evolution. Thus, the theory of the evolu-
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branch of philosophy which stresses that
since "existence precedes essence," man is
what he makes himself and is also respon¬
sible for what he makes of himself. It is a

rejection of traditional metaphysical
thought, which views truth as timeless and
unchanging and sees man as subject to ex¬
ternal verities termed "essences."
EXOBIOLOGY, or xenobiology, the
study of life beyond the earth's atmos¬
phere. Drawing on many other sciences
(e.g„ biochemistry, physics), it is for ob¬
vious reasons adiscipline dealing primari¬
ly in hypotheses. An important branch
deals with the effects on man of nonierres-
tr ial environments.
EXODUS, second book of the Old Testa¬
ment. and of the Torah. The book
describes the escape of the Israelites from
slavery in Egypt, the covenant made at Mt
Sinai betvreen Moses and Yahweh and in¬
cludes the Ten Commandments.
EXORCISM, the expulsion of demons
from places or persons, common in pagan
religions, and found also in Judaism and
Christianity. In the New Testament, Jesus
cast out demons from the possessed by a
word, and the apostles did likewise in his
name. In the early Church anyone so
gifted could exorcise, in the 3rd century
exorcism was restricted to ordained cler¬
gy, in particular aminor order called exor¬
cists, finally suppressed in 1972. Now
somewhat controversial, exorcism is prac¬
ticed as 3last reson and with medical ad¬

vice. Regulated by canon law and requir¬
ing episcopal permission, it is acere-
monid rite with set prayers. An exorcism
to ward off evil (not presupposing poss^
sion) forms part of the Roman Catholic
service of baptism.
EXOSKELETON, any skeletal material
that l ies on the sur face of the animal ’s
body. In this position it not only perform.s
the mechanical funct ions common to any
other skeleton but. in addition, affords
protection. Exoskeletons are particularly
well developed in arthropods such as
crd>s, lobsters and insects.
E X P A R T E M I L L I G A N . S e c m i l u g a n ,
E X P A R T E .

EXPLORATION, discovering and sur¬
veying of unknown parts of the world and
universe. Among the purposes of explora¬
tion are settlement, commerce, conquest,
and increase of scientific knowledge.
Nowadays it is possible to use satellites
(such as the Explorer) for exploration of
the moon, sun, etc.
EXPLOSIVE^ substances capable of
very rapid combustion (or other exother-

burial. Excommunication was important
in the Middle Ages as apunishment meted
out by ecclesiastical courts. It was some¬
times used to force temporal rulers to sub¬
mit to papal authority.
EXCRETION, the removal of the waste
products of metabolism either by storing
them in insoluble forms or by removing
them from the body. Excretory organs are
also responsible for maintaining the cor¬
rect balance of body fluids. In vertebrates
the excretory organs include the kidneys;
blood flows through these and water and
waste products are removed as urine.
Other mrms of excretory organs include
the Malpighian rubes of insects, arachnids
and myriapods, the contractile vacuoles of
protozoa and the nephridia of annelids. In
plants, excretion usually takes the form of
producing insoluble salts of waste
products within the cells.
EXECUTIVE, that part of government
which carries out the business of govetn-
ing. In the US it shares power with the
legislature and the judicia^. Under the
Constitution it is charged with taking care
"that the laws are faithfully executed." It is
headed by the president who appoints all
executive officers, usually subject to
Senate approval. His cabinet, federal
departments such as the defense depart¬
ment, foreign ambassadors and hundreds
of boards and commiss ions come under
the jurisdiction of the executive. The term
is dso used of that part of aprivate or¬
ganization or company that manages and
controls its business.
EXERCISE, or physical exertion, the ac¬
tive use of skeletal muscle in recreation or
under env i ronmenta l s t ress. In exerc ise,
muscles contract actively, consuming
oxygen at ahigh rate, and so require in¬
creased blood circulation; this is effected
by increasing the heart output by raising
the pulse and increasing the blood ex¬
pelled with each beat. Meanwhile, the
capillaries in active muscles dilate. The
raised demand for oxygen and, more espe¬
cially, the increased production of carbon
dioxide in the muscles increase the rate of
respiration. Some energy requirements can
be supplied rapidly without oxygen but. if
so, the oxygen debt must be made good
afterward. Changes in liie autonomic and
central nervous systems, hormones and
local regulators are responsible for adap¬
tive changes in exercise. In athletes, exer¬
cise increases muscle efficiency and car¬
diac compensation.
EXILE, The. See Baby lon ian cap t iv i t y.
EXISTENTIALISM, the 20th-century
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mic reaction) to produce hot gases whose
rapid expansion is accompanied by ahigh-
velocity shock wave, shattering nearby
objects. The detonation travels 1000 times
faster than aflame. Explosive sutetances
include dynamite (containing nitro¬
glycerin, ammonium nitrate and some¬
times nitrocellulose), ammonials (am¬
monium. nitrate +aluminium) and Spren-
gel explosives (an oxidizing agent mixed
with aliquid fuel such as nitrobatzene just
before use).

Plastic explosives, such as Semtex, are
based on cyclonite (also called I^X)
mixed with oUs and waxes.

The explosive violence of atomic and
hydrogen bombs arises from the conver¬
sion of matter to energy according to
Einstein's mass-energy equation.
E X P O R T - I M P O R T B A N K O F T H E
UNITED STATES (Eximbank),
government agency set up in 1934 to as¬
sist foreign exports. It makes loans to
foreign borrowers who wish to buy US
goods and services. After developing
world trade and particularly that of Latin
A m e r i c a a n d t h e A l l i e d c o u n t r i e s a f t e r

WWII, Eximbank now supports US ex¬
ports especially to developing countries.
EX POST FACTO LAW, law acting
retrospectively, most commonly to make
illegal actions which were legal when
committed. The US Constimtion prohibits
ex post facto criminal laws; in English law
they are permitted but are rare. The
NUREMfitmc TRIALS Were based on ex post
facto legislation.
EXPRESSIONISM, early 20th-century
movement in art and literature which held
that an should be the expression of subjec¬
tive feelings and emotions. Expiessionist
painien preferred intense coloring and
primitive simplified forms, in that these
seemed to convey emotions directly, van
Qoca ENSOR and munch influence the
movement, which developed in both
ftancc and Germany after 1905. In France
the style was represented by the Fauviscs
(see HAUvisM) matisse and rouault, and in
Germany by Die Briicke and the blaue
RBtTER ar t is ts l ike Kandinsky, k i rchnbr.
KOKOSCHKA. NOLDE. GROSZ, and MARC. Ex-
pressionist writers include Strindberg,
WEDEKIND and KAFKA.
EXTERNAL-COMBUSTION ENGINE,
an engine that bums its fuel in aseparate
container outside the engine itself as in the
steam engine, steam or gas turbine and
also the Stirling engine.
EXTINCT SPECIES, spates of which
no living individuals remain. Extinction is

the complete disappearance of aspecies.
In tlie past, extinctions generally occurred
because species were unable to adapt
quickly enough to achanging environ¬
ment. Today, most extinctions are due to
human activity. Rapid changes in envi¬
ronment caused by humans since indus¬
trialization have msulted in the extinction
of many speciesof plants and animals.
EXTORTION, seeking to obtain money
from aperson by non-physical intimida¬
tion. often by the threat of acriminal
charge or the exposure of some secret.
Physical intimidation is usually con¬
sidered robbery. Some specific kinds of
extortion me usually known as blackmail.
EXTRACT, in foods, asolution in al¬
cohol of Qavoring ingredients. Food ex¬
tracts be product by acombination
of crushing and cooking to extract oil and
other flavorings.
E X T R A S E N S O R Y
See ESP.

EXTRATERRITORIALITY, p r iv i lege
granted by acountry to resident foreign
nationals, allowing them to remain under
the jurisdiction of the laws of their own
country only. It is generally extended only
to diplomatic agents.
E X T R E M E LY L O W F R E Q U E N C Y
(ELF), asystem mmed at improved
linkage of submarines to communication
networls. Water being notoriously opaque
to electromagnetic signals, submarines
have been forced to rise to the surface to
receive or send signals on conventional
radio frequencies. ELF radiowaves, how¬
ever, have good penetrating power. For
over adecade the US Navy has been
trying to develop an ELF radio wave sys¬
tem using agiant broadcast antenna. The
first plan, involving the sinking of 5,000
miles of antenna wire through Wisconsin
and Michigan was stalled by environmen¬
talists and others fearing possible low
radiation effects. In late 1981, President
Reagan gave the go-ahead for aMichigan
and Wisconsin-based system using atotal
of 84 miles of cable. By 1985,20 US sub¬
mar ines are schedu led to be fi t ted w i th
receivers and the ELF system is slated to
become operational.
EIXTREME UNCTION, or anointing of
t h e s i c k , a s a c r a m e n t o f t h e R o m a n
Catholic and Eastern Ortho<k>x churches;
arite including anointing with oil, laying
on of hands and prayer for healing. From
the Middle Ages until recently in the
R o m a n C a t h o l i c C h u r c h i t w a s a d ¬
ministered chiefly to the dying as prepara¬
tion for death, but its healing use is now

U S
P E R C E m O N .
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F
emphasized.
E \ T the specialized sense organ con¬
cerned with vision. In all species it con¬
sists of alens system linked to alight-
receptor system connected to the central
nervous system. In man and mammals, the
eye is roughly spherical in shape, has a
tough fibrous capsule with the transparent
cornea in front, and is moved by special¬
ized eye muscles. The exposed surface is
kept moist with tears from lacrymal
glands.

Most of the eye contains vitreous
humor—a substance with the consistency
of jelly—which fills the space between the
lens and the retina, while in front of the
lens there is watery or aqueous humor.
The colored iris or aperture surrounds a
hole known as the pupil. The focal length
of the lens can be varied by specialized
ciliary muscles. The retina is alayer con¬
taining the nerve cells (rods and cones)
which receive light. tbgeAer with the next
two sets of cells in the relay pathway for
vision. The optic nerve leads back from
the ret ina to the brain. Rods and cones

receive light reflected ft-om apigment
layer and contain pigments (e.g. rhodop-
sin) which are bleached by light and thus
set off the nerve-cell reaction.
EYE BANK, adepartment in ahospital or
some other organization where eyes or
corneas are stored (for up to three weeks)
for use in comeal grafts by ophthalmic
surgeons. Sometimes removed in aneces¬
sary operation on someone living, the eyes
usually come from the dead (within 10
hours of decease) by permission either of
awill or of surviving relatives.
EYELASH, each of the hairs growing on
the edges of the eyelids.
EYEPIECE, the lens or lenses to which
the eye is applied at the end of amicro¬
scope. telescope, etc.
EYESORE, avisually offensive or ugly
thing, es^. abuilding.
EZEKIEL, early 6th-century BC Hebrew
priest and prophet. He lived in Jerusalem
but in 597 BC was taken by Babylon. The
Old Testament Book which bears his
name fo re te l l s the des t ruc t ion o f
Jerusalem, pronounces judgment on
foreign nations and predicts the restoration
of Israel.
EZRA. 5 th-century BC Baby lon ian
Jewish priest and religious leader, whose
teachings are recorded in the Old Testa¬
ment Book of Ezra. He advocated an ex¬
clusive and legalistic doctrine, prohibiting
marriages between Jews and Gentiles.

6lh letter of the English alphabet, and also
of the Roman and early Greek alphabets.
In science, Fis the symbol for farad, the
SI Unit of capacitance, and ’F for degrees
Fahrenheit .
FABER, John Eberhard (1822-1879),
Germon-bom US manufacturer who in
1861 established the first pencil factory in
the US. He introduced the rubber eraser

on the pencil's end.
FABERGt,
Russian goldsmith famous for the jewelry
he made for the Russian tsars and other

royalty, especially the bejcweled "Easter
eggs." He went into exile in 1917.
FABIAN SOCIETY, English society for
the propagation of socialism, established
1883-84, taking its name from the delay¬
ing tactics of the Roman general Fabius
Cunctator. Fabians rejected violent revolu¬
tion, seeking to change society gradually.
They heip^ form the Labour Repre¬
sen ta t i on Commi t t ee wh i ch became the
Labour Party in 1906. Leading Fabians
were Sidney and Beatrice webb and
George Bernard shaw,
FABIUS CUNCTATOR (Quintus Fabius
Maximus Verrucosus; d. 203 BC), Roman
genera] famous for his delaying tactics in
the war against Hannibal. He harassed the
Carthaginian army but avoided pitched
battle, giving Rome time to recover its
strength.
FABLE afiedonai story, generally one
illustrating amoral. The characters are
often animals whose behavior caricatures
human foUy. Famous collections of fables
are those by aesop and Jean de la fon-

T A I N E .

FACSIMILE precise reproduction of an
original document; in modem usage, a
reproduction transmitted over telephone
lines. Afacsimile transmission is the fiiU
name for fax or telefax.
FACTOE an integer which may be
divided into another integer without
remainder. Thus the factors of 12 are 1,2,
3, 4and 6, since each of these may be
divided exactly into 12. In general it is of

Peter Carl (1846-1920).
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the Fahrenheit scale has been superseded
by the Celsius scale.
FAINTING, or syocope, transient loss or
d i m i n u t i o n o f c o n s c i o u s n e s s a s s o c i ^ e d
with an abrupt fall in blood pressure. In
the upright position, head and brain are
dependent on acertain blood pressure to
maintain blood circulation throu^ them;
if the pressure falls for any reason, inade¬
quate flow causes consciousness to
recede, often with the sense of things be¬
coming more distant. TTie body goes limp
and Mis so that, unless artificially sup¬
ported, the effect of gravity on brain now
is lost and consciousness is rapidly
regained. Painting may result from sudden
emotional shock, hemonhage, anemia or
occur with transient rhythm disorders of
the heart.

FAIRBANKS, Douglas Jr. (1909- ),US
actor who appeared in the same type of
swashbuckling film roles as his father fw
example in Catherine the Great (1934),
The Prisoner of Zenda (1937), and Sinbad
the Sailor (1947). The autographical book
The Saiad Days (1988) covers his early
days.
FAIRBANKS, Dou^ Sr. (1883-1939),
US film actor famous for his romantic and
swashbuckling roles in films such as
Robin Hood (1922) and The Black Pirate
(1926). In 1919 he founded United Artists
Studio with his wife Mary Pickford, Char¬
lie Chaplin and D. W. Griffith.
FAIR DEAL, domestic program put
before Congress by President Truman
1945-48, covering civil rights, education,
health services, agriculture and employ¬
ment. Congress rejected many of the
proposals as being too expensive, but the
1946 Employment Act and some other
measures resulted.
F A I R E M P L O Y M E N T P R A C T I C E S
COMMITTEIE (FEPC), wartime federal
agency (1941-46) created by executive
order to promt»e the fiillest use of man¬
power by eliminating discrimination in
employment. (See also equal bmploymeot
OPPORTUNITY COMMISSION (EEOC).)
FAIRFAX OF CAMERON, Thomas
Fairfax, 6th Baron (1693-1781), English
landowner in colonial Virginia. Inheriting
the proprietorship of the Northern Neck,
m o t e c h a n S m i l l i o n a c r e s b e t w e e n t h e
Rappahannock and Potomac rivos, he
moved to Virginia in 1747, eventually set¬
tling (1750) in the Shenandoah Valley
near Winchester. After the Revolution, the
state of Virginia ended the proprietorship.
His cousin, William Fairfax, was afriend
and neighbor of the young George

use to consider only the factors of anum¬
b e r w h i c h a r e n a t u r a l n u m b e r s . T h e
prime factors of anumber are chose nuME
NUMBERS which aic its factors. The prime
factorsof 12are 1,2(twice), and 3.
F A C T O R Y , e s t a b l i s h m e n t f o r t h e
manufacture of goods in quantity. In the
US most goods are factory-made and al¬
most 25% of the population is employed
in factor ies. Factor ies as we know them
originated in the industrial R£V(X.unoN
and were soon focal points for overcrowd¬
ing and slums caused by the massive in¬
flux of workers into urban areas. Working
conditions were often bad and had to be
improved by legislation. The factory today
is attacked because of the pollution it can
cause, and because atown may become
economically dependent on afew factories
and so suffer disproportionately in areces¬
s ion .
FADEYEV, Aleksander Alexandrovich
(1901-1956), Russian novelist, in 1918 he
fou^t for die Bolsheviks in Siberia, the
setting of his best-known novel, The
Nineteen (.1927).
FAEROE ISLANDS, group of 18 islands
(17 inhabited) in the Nc«th Atlantic Ocean
due Nof Scotland. Boundaries: Iceland to
NW, Norwegian Sea to N, Norway to E.
Shetland Islands to SE, United Kingdom
to S. The total land area amounts to 540sq
mi. It is aself-governing overseas ad¬
min is t ra t i ve d i v i s ion o f Denmark w i th a
populaton of 47,960; ahomogeneous
Scandinavian population.

Languages: Faorese (derived from Old
Norse). Danish. Religion: Evangelical Lu¬
theran.
F A H D I B N A B D U L A Z I Z ( 1 9 2 ^ I
king of Saudi Arabia from 1982. Fabd, a
s o n o f I b n S a u d , w a s i n t e r i o r m i n i s t e r
from 1962 to 1975, when his half-brother
King Khalid named him crown prince. He
succeeded upon the death of Khalid,
whose cautious policies he generally fol¬
lowed. He played an imporwiC role in
operation Desert Storm (1991) by allow¬
ing American Troops to be stationed in
Saudi Arabia.
FAHRENHEIT, Gabriel Daniel (1686-
1736), German-boni Dutch instrument
maker who introduced Che mercury-in-
glass thermometer and discovered the
variation of boiling points with atmosp¬
heric presssure, but who is best remem¬
bered for his Fahrenheit temperature
scale. This has 179 divisions (degrees) be¬
tween the freezing point of water (32’F)
and the boiling point (212'F). Although
still commonly in the US, elsewhere
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descendants of converts made by Jewish
m e r c h a n t s o r s o l d i e r s f r o m A r a b i a o r
Egypt. Isolated from other Jews for two
millennia, until recently they practiced a
form of pre-Talmudic Judaism, with
priests but not rabbis, based on the Old
Testament. The word "falasha" is an Ethi¬
opian slave name meaning "stranger" or
"exile," and the Falashas were persecuted
by Christian Ethiopians. In recent years
they endured with other Ethiopians famine
and CIVIL war. In 1984-85 the Israelis air¬
lifted about 6,000 Falasha refugees from
the Sudan to Israel in "Operation Moses."
An equal number or more remain in
Ethiopia.

In 1991, some 1,200 refugees emigrated
to Israel.
FALCONS, name generally applied to
about 60 species of hawk, though the true
falcons of the family Falconidae number
about 35 species. They are birds of prey,
feeding mainly on other birds which they
kill in the air. They inhabit most parts of
the world, making their ne.sis on rocky
ledges or tree forks. Falcons in the US in¬
clude the prairie falcon and the sparrow
h a w k .
FALKLAND ISLANDS, self-governing
British colony, agroup of islands coiailing
4,700sq mi in the SAtlantic about 480mi
NE of Cape Horn. Possession is disputed
with Argentina (which calls them bias
Malvinas); in 1982 Argentina seized them
but Britain fought successfully to regain
the islands. They number about 200, the
largest of which are EFalkland and W
Falk land.

The inhabitants are mostly of Britbh de¬
scent: the economy rests largely on sheep
raising. Capital: Stanley. Pop 1.840.
FALLA, Manuel de (1876-1946); major
Spanish composer. He studied in Madrid
and Paris. His work was heavily in¬
fluenced by RAVEL and native Andalusian
folk music, evident in the famous ballets
El Amor Brujo (1915) and 77w Three-
Cornered Hat (1919). Other famous
works are the opera La Vida Breve (1905)
and Nights in the Gardens of Spain
(1911-15), for piano and orchestra.
FALLEN TIMBERS, Battle of (Aug. 20.
1794), in which alarge force of rebars
and militia led by US general Anthony
WAYNE decisively defeated the Indians. It
was fought at the Maumee River rapids
southwest of modem Toledo, Ohio, and
was so named because the Indians con¬
cealed themselves behind trees brought
down by astorm. The Indians had risen to
oppose settlement beyond the Ohio River,

Washington.
F A I R L A B O R S T A N D A R D S A C T ,
passed in 1938 by the Roosevelt ad¬
ministration to ensure for most workers a
minimum wage and a44hr maximum
working week. The act was subsequently
extendi and improved.
FAIRY TALE, general leim for atale in¬
volving fantastic events and characters,
not necessarily fairies. Many of these ori¬
ginate in myth and folklore, but an equal
number have been written or collected to

provide sophisticated adult entertainment,
among them those by Charles Perrauit, the
bro the rs g r imm. ooc the , E . T. A . Ho f f¬
mann and some by Hans Christian anoer-
SEN. Many modem writers, such as J. R. R.
TOLKXEN and C. S. lewis, invented and in¬
corporated fairy-tale elements in their
w o r k s .
FAIR-TRADE LAWS, laws developed
for the purpose of preventing aparticular
business firom selling goods at extremely
low prices in an attempt to abolish com¬
petition. Fair trade laws had become wide¬ly accepted by WWH. but their popularity
declin̂  in postwar years.
FAISAL or Feisal, two kings of Iraq.
Faisal I(1885-1933) took part in the
Arab revolt against the Ottoman Turks in
1915 and was king 1921-33. Faisal II
(1935-58) reigned tom 1939. His uncle,
Abdul Hah, ruled Iraq as regent till 1953.
In 1958 they were both murdered in a
revo lu t i on .
FAISAL or Feisal (1905-1975), king of
Saudi Arabia tom 1964, when his brother
King Saud was forced to abdicate. A
pious, moderate and able ruler. Fai.sal in¬
stitute afar-ranging program of social
reform. Friendly to the West, he neverthe¬
less Joined the campaign against Israel and
supported the Arab oil cartel. He was as¬
sassinated by anephew in March 1975.
FAITH HEALING, the treatment of dis¬
ease by the evocation of faith, usually in¬
duced during apublic ceremony or meet¬
ing; chanting and laying on of hands are
common accompaniments. Greatest suc¬
cess is often with disease that tends to re¬
mit spontaneously and in hysteria; in some
instances, patients are helped to come to
terms with disease. Substantiation of cure
i s r a r e .

FALANGE, Span ish po l i t i ca l par ty
founded in 1933 in emufaiion of Italian
fascism but differing from other varieties
of fascism by its support of the Catholic
church. The Falange supported Francisco
Franco in the Spanish civU war and after.
FALASHAS. Ethiopian Jews, probably
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and had previously surprised and routed
Genera l Ar thur St C la i r near the Miami

villages (1791). Wayne’s victory at Fallen
Timbos opened up the Old Ntithwest to
settlement. He concluded the Treaty of
GreenviDe (Aug. 3, 1795) with the In¬
dians, who ceded nearly all of what soon
became Ohio (1803).
FALL LINE, aliiie in the EUS along
which anumber of r iven have waterfa l ls ,
marking the progress of the rivers from
hard rock underlying the Piedmont to
softer rock forming die Atlantic Coastal
Plain. Since this marks the farthest inland
point navigable from the sea, and because
the falls can supply hydroelectric power,
many important industrial centers have
sprung up along fall lines, including
F^adelpma and Baltimoie.
FA L L O P I A N T U B E , n a r r o w t u b e l e a d ¬
ing from the surface of each ovary within
the female pelvis to the womb. Its ab¬
d o m i n a l e n d h a s f u n b r i a w h i c h w a f t
peritoneal fluid and eggs into the tube
after ovulation. Fertilization may occur in
the mbe, and if followed by implantation
th«e, the pregnaiKy is ectopic, and abor¬
tion. which may be life-threatening, is in¬
evitable. In STURiuzATiON, the tubes are
d i v i ded .
FALLOUT, Radioactive, deposition of
radioactive particles from the atmosphere
on the earth’s surface. 'Huec types of fall¬
out follow the atmt^heric explosion of a
nuclear weapon. Large particles are
deposited as intense but short-lived local
f a l l o u t w i t h i n a b o u t I S O m i o f t h e e x ¬
plosion; this dust causes radiation bums.
Within aweek, smaller particles from the
troposphere are found around the latitude
of the explosion. Long-lived radio¬
isotopes such as strontium-90, carried to
the stratosphere by the explosion, are
eventually deposited worldwide.
FALLOUT SKATER, building or un¬
derground stmctuie whose purpose is to
protect people from he effects of radioac¬
tive fallout or radiation. Buildings with
thick layers of brick, concrete, or stone
may serve as fallout shelters.
FALWELL, Jerry (1933- ). US Baptist
radio and television evangelist who
preaches apolitically oriented pro-family,
pro-morality and pro-American gospel to
mil l ions of fai thful fol lowers. In 1979 he
founded Moral Majority, Inc., which
played an important role in electing con¬
servatives. including Ronald Reagan, to
office in the 1980elections.
FAMILY, asocial unit comprising a
number of persons in most cases linked by

birth «marriage. There are four main
types of famiLes; the conjugal or nuclear
family, asingle set of parents and their
children; the extended or consanguine
family, which includes also siblings and
other relations and generations (e.g.,
brothers, grandptuents, grandchildren, un¬
cles and aunts); the corporate family, a
gn^ organized around an important ac¬
tivity such as hunting, sharing of shelter,
religion or customs; and the experimental
family, agroup whose members are gene¬
rally unrelated to each other genetically,
but who choose to live together and per¬
form the traditional roles of the nuclear or
consanguine family. 'The kibbutzim of Is¬
rael and the commune are examples of ex¬
perimental families.
F A M I L Y PLANNING, the practice of
regulation of family size by Judicious use
of CONiRACEPTUW, STEluuZAUWt ani Oc¬
casionally, induced abortion; increased
survival of children and increasing world
population have created the need for such
an approach. Planning of numbers and
tuning to accord with economic and social
fkrtors are greatly aided by modem meth¬
ods of contraceî on. so unwanted preg¬
nancy should be ararity. However, igno¬
rance and neglect have prevented the reali¬
zation of this ideal. Adc^tion, artificial
insemintuion and Decent of infertility
are used for parents unable to conceive.
FA M I LY V I O L E N C E . S e e a b u s e

FAMINE, acute food shortage resulting
in widespread starvation. It is usually
caused by natural disasters such as
drou^t, floods or plant diseases, causing
crop failure. Famines have often dramati¬
cally influenced the course of histexy. One
such was the Irish famine (1846-47)
caused by potato blight. Millions died and
around amillion and ahalf emigrated,
mostly to the US. Recently there have
been crippling famines in Bangladesh and
Ethiopia, and the Sudan.
FANEUIL HALL, historic marketplace
and meeting hall in Boston, Mass. Built
by Peter Faneuil in 1742, it was burned in
1761, and rebuilt by the town in 1763. it
was ameeting place for American patriots
during the Revolutionary peric^ and
received the name "Cradle of Liberty." It
is still in use as amarketplace and meeting
hall, and contains ahistorical museum.

FANNIN, James Walker (cI804-1836).
US soldier. Acolonel in the Texan army,
he was aaive in the revolutionary move¬
ment against Mexico. He was captured on
March 19, 1836 and by order of Santa
Anna he and most of his men were shot.
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tioDs included an incandescent lamp 20
years before Thomas A. eoison developed
amore practical one.
FARMER-LABOR PARTY, minor US
political party founded 1919 to promote
the interests of small farmers and city
work«s. TTie party soon foundered nation¬
ally. but the separate Minn. Fanner-Labor
Pa^ elected its candidate, F. B. Olsen,
governor in 1930. 1932 and 1934. The
party merged with the Minn. Democratic
Party in 1944.
F A R M E R S H O M E A D M I N I S T R A ¬
TION, independent US government agen¬
cy established in 1946. It promotes nadon-
wide rural development by providing
credit for those who may not Iw able to
obtain reasonable credit elsewhere; helps
finance business and industrial develop¬
ment. community facilides, and housing
in rural areas.
FARNSWORTH, Philo Taylor (190b-
1971), US inventor who demonstrated a
television system as early as 1927.
FAROUK (1920-1965). king of Egypt
1936-52. He was weak and incompetent,
and his rule was marked by corrupdon,
alienadon of the military and many inter¬
nal rivalries. This led to amilitary coup
headed by Gamar Abdel Nasser, which
forced Farouk 'sabdicat ion.
FARRAGUT, David Glasgow (1801-
1870), US admiral, aavu. war hero. In
1862 he captured New Orleans, aCon¬
federa te supp ly cen te r, by abo ld
maneuver. In 1863 he gained control of
the Mississippi R. In adaring anack on
Mobile Bay, Ala., in 1864 he gave the
now ptove^ial command "Damn the tor¬
pedoes! FuL speed ahead!"
FARRAR, Geraldine (1882-1967). US
soprano. She made her debut in IWl as
Marguerite in Faust in Berlin. Her fam¬
ous ro les inc luded Mimi in La Boh ime,
C a r m e n a n d C i o - C i o - S a n i n M t u k m s

Butterfly, and in 1921 she introduced
Charpentier's Louise at the Metrt^x)-
l i t an .
FARRELL, Eileen (1920- ), US soprano
who won fame on the radio and concert

stage before sin^g (1960-66) with New
York's Metropolitan Opera.
FARRELL , James Thomas (1904 -
1979), US writer. He is known for his so¬
cial novels, particularly the Studs Lonigan
trilogy (1932-35), which depicts the often
harsh life of the Irish on the Chicago
South Side.
FA R S I G H T E D N E S S . S e e h y p e r o p i a .
FASCISM, strictly, the political social
system of Italy under Mussolini 1922-45:

FANON, Frantz Omar (1925-1961).
French black psychoanalyst and socî
philosopher. He condemn̂  racism in his
book Black Skin. White Masks (1952). In
The Wretched of the Earth (1961), he ad¬
vocated extreme violence against whites
as acathartic ex{»ession for black p^ples.
FARAD (F), unit of electrical capacttanse.
A1volt per second change in voltage
across a1farad c^tacitor will require 1
ampire of current flow. The farad is
named for English physicist Michael
Faraday.
FARCE, comedy based on exaggeration
and b road v i sua l humor. I t s t r ad i t i ona l

ingredients are improbable situations and
characters developed to their limits. Far¬
cical elements are present in the plays of
A R I S T O P H A N E S . fl ^ l T I U S . S H A K E S P E A R E . M O -

u£re and many others, but only through
such I9th-cenniry writers as Georges
Feydeau and W. S. Gilbert did farce
become arespectable theatrical form.
FARGO, William George (1818-1881),
cofounder of Wells and Company (iMer
Wells-Fargo). the pimieer express service,
in 1844. In 1850 it merged with other
companies to become the American Ex¬
press Company, of which he was presi¬dent until hlsd^th.
FARLEY, James Aloysius (1888-1976).
US politician. Abusinessman active in
New York State Democratic politics, he
played amajor role in the election of
Franklin D. Roosevelt as governor and
president. He served (1933-40) as
postmaster general, but opposed Roos¬
evel t ’s renominat ion for th i id and four th
t e r m s .

F A R M C R E D I T A D M I N I S T R A T I O N .
US federal agency formed in 1933 by
Pres iden t F rank l i n D . Rooseve l t ou t o f
other agencies to provide adequate finance
facilities to revive farming. Part of the
Department of Agriculture 1939-53, it
then became independent again.
FARMER, Fannie Merritt (1857-1915).
US cookery instructor, author of the Bos¬
ton Cooking School Cook Book (1896)
which introduced standard level measure¬
ments. She served as the director of the

Boston Cooking School 1891-1902, when
she opened aschool of her own.
FARMER, James Leonard, (1920- ).
US civil rights leader who founded the
Congress of Racial Equality and headed it
1942-66, utilizing nonviolent techniques
of protest. He was assistant secretary of
health, education and welfare 1969-70.
FARMER, Moses Gerrish (1820-1893).
US inventor whose many electrical inven-
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(the name is derived from the ancient
Roman symbol of the fasces); more
generally, an authoritarian and an¬
tidemocratic political philosophy placing
the corporate society, as embodied in the
party and the state, above the individual,
and stressing absolute obedience to a
glorified leader. It is areaction against the
achievements of the enlightenment, the
French Revolut ion and Liberal ism.

It rejects both the 19th-century neutral
state based on economic laissez-faire and
also socialism, because fascism denies to
separate social groups any independent
political and economic activity. Instead it
promotes an organic social order whereby
the individual will find his own place in
family, profession and society according
to his character and ability. Nationalism
and militarism are its logical products and
thus it has close ties with Nazism. "Fas¬
cist" has become aterm of abuse for many
because of the ugly aspects of fascism,
and is often used of anyone whose views
are right wing.

The roots of fascism in Italy lie in the
stagnant political situation with its chronic
poverty, social unrest and manifold dis¬
sensions, worsened by the feet that the
country had "won the war (WWl) but lost
the peace." In 1919 Mussolini founded the
Fasd lialiani di Cambatiimento. mainly
ex-soidiers in black shir ts who strove to
overthrow the government by means of
street fighting units. Fascist movements
spread to most western countries between
\VWI and WWn following in the wake
o f t h e e c o n o m i c c r i s i s . D o l l f u s s a n d
Schuschnigg headed afascist government
in Austria from 1933 until its incorpora¬
tion into Germany in 1938. Horthy led one
in Hungary. Pilsudski in Poland, Metaxas
in Greece and Perdn in Argentina. The
longest surviving fascist regimes were in
Portugal under Salazar and in Spain under
Franco and the Falange,
FASHION, the prevailing style of dress,
particularly new designs representing
changes from previous seasons. Fashion in
both dress and interior design is believed
to have originated in 14th-century Europe
and was sei by monarchs and other
prominent persons, with descriptions con¬
veyed by travelers or in letters. The
fashion doll was apopular means of trans¬
mitting Che latest costume designs until the
emergence of Che frrst fashion magazine,
thought to have originated in late 16th-
century Germany.

In the US, Godey's Ladies' Book, a
precursor of Vogue, Harper'.^ Bazaar and

Madenio ise l te , was es tab l ished in 1830.
For many decades it was the leading US
source of fashion news, bringing to
American women the latest creations from
Paris, the leading arbiter of fashion since
the Renaissance. By the mid-19th century,
designer-dressmakere became prominent
in the fashion world for the first tiine. and
this coincided with acertain decline in the
influence o f ce lebr i t ies . Fash ion bouses
became the trend setters in female styles,
Paris taldng its place as frie undisputed
capital of haute couture, adistinaioD it
continues to hold despite inroads by
Italian, English, and, most recently,
American designers.

By the late 1970s, US designers had
begun to compete successfully with Paris
foshion greats, and such names as Halston,
Blass and Galanos were rivaling those of
Dior and Saint Laurent in lustre.

FAST, Howard Melvin {1914- ). US
writer of historical fiction, known for his
strong stand on social issues. His works
include Citizen Tom Paine (1943), Spar-
tacus (1952), and The Pledge (1988). A
one-time communist, he was imprisoned
in 1947 for refu.sing to cooperate with the
House Un-American Act iv i t ies Commit tee
and then blackl is ted. In The Naked God
(1957) he recounted his disillusion with
c o m m u n i s m .

FASTING, abstentiem, wholly or in part,
from food or drink, apractice common to
many religions, usually linked with prayer
and penance. Yom Kippur is amajor
Jewish fasting period, and Ramadan the
main Muslim fast. Many Christians fast at
various times, such as during Lent and
b e f o r e H o l y C o m m u n i o n , t o a i d
spirituality and self-discipline. Fasting is
also used as aform of peaceful political
protest.
FAT, 1. awater-soluble substance derived
from fatty acids and found in animal tissu¬
es, where it serves as asource of energy
(see also: fats); 2. atype of body tissue
(adipose) containing stored fat that serves
as asource of energy, as insulation, and as
aprotective cushion for vital organs.
F A T H E R D I V I N E .
George Baker (1877-1965), black US
religious leader whose Peace Mission sect,
popular on the East Coast in the 1930$,
demanded worship of him as God incar¬
nate and commun̂  celibate living.
FATHER'S DAY, so named in honor of
fathers, first celebrated in the US in 1910.
It is observed on the third Sunday in June.
Although not anational holiday, it has
been officially recognized by several

p s e u d o n y m o f
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involve horizontal displacement and result
from shearing stress.
FAUR î Gabriel Urbain (1845-1924),
influential French composer, director of
the Paris Conservatory 1905-24 wh«e his
pupils included ravei. and Enesco. He is
famous for his songs, chamber music and
large-scale worits such as the Requiem
(1887)
FAUST, legendary German enchanter
based on a16th-century charlatan, who
sold his soul to the devil Mephistopheles
for knowledge and pleasure. Faust has
been afavorite literary subject. ma(uX)WE,
in Dr. Faustus (cl590), made the tale a
tragedy of human presumption while
C3<*nffi. in Faust (1808 and 1832), made
Faust aRomantic ideal ist whose sins are
forgiven because of his continual striving
after good.
FAUST, F i t de r i ch Sch lUo - ( 1892 -
1944), US author, fertile producer of
'westerns’ under various pseudonyms,
most notably Max Brand. He also wrote
film scripts for the Dr. Kildare series.
FAUVTSM, art movement that developed
in early 20th-century France, charac¬
terized by its bold use of brilliant color
and rhythmic line. Hostile critics dubbed
the group of artists painting in the style
"fauves," wild beasts. Its main members
w e r e M a t i s s e , c w r a i n . b r a q u e . r o u a l t .

VLAMINCK and dufy. Tlie movement, last¬
ing 1898-1908, was largely transitional;
some Fauvists moved on to Cubism.
FAX, common name for facsimile trans¬
mission or telefax: the transmission of im¬
ages over alelecommunicatioD link,
usually the telephone network. The image
is sctuined at the iransmittw ('fax’'
machines), reconstructed at the receiving
station, and duplicated on paper.
FEATHERS, the covering of abird’s
body, equivalent to the hair of amammal
and made of the same mater ial , kerat in.
The layer of feathers which make up a
bird's plumage is an effective insulating
device to keep the bird warm. The color¬
ing of the feathers may play an important
part in courtship. The long feathers of the
wings and tail provide light, but strong,
fli^t surfaces. Afeather is made up of a
central shaft, with the hollow quili at the
tip, and the vane or web on each side. The
v a n e c o n s i s t s o f r o w s o f fi n e t h r e a d s
called barbs which are held together by
hooked barbules.
FEBRUARY, the second month of the
year. Before Julius Caesar decreed that the
year should begin in January. February
was the last month of the year. The name

p^idents.
Fatima, village and sanctuary in central
Portugal, f^amous for its shrine of the Vir¬
gin Mary. The shrine was created after
several apparitions of the Virgin were
reported here in 1917.
FATS, esten of carboxylic acids with
glycerol which are produced by animals
and plants and form natural storage
material. Fats arc insoluble in water and
occur naturally as either liquids or solids:
those liquid at 68'F are normally termed
oils and are generally found in plants and
fishes. Oils generally contain esters of
oleic acid which can be converted«> esters
of the solid stearic acid by hydrogenation
in the presence of finely divided nickel.
Utis process is basic to the manufacture of
margarine. Fats are the most concentrated
sources of energy in the human diet,
giving over twice the energy of starches.
Diets containing high levels of animal fats
have been implicated as causative factors
in heart disease, and substimtion of animtd
^t by plant oils (e.g., peanut oil, sun¬
flower oil) has been suggested. Fats par¬
ticularly of fish and plant origin represent
important items of commerce. Of major
importance are soybean oil, sunflower,
palm, peanut, cottonseed, rapeseed and
coconut oil and olive and fish oil. MajcH'
producen include the US (soybean oil),
Russia (sunflower oil and cottonseed oil)
and India (peanut oil).
FAULKNER, WUUam (1897-1962) ,
major US writer, known for his vivid
characterization and complex, convoluted
style in novels and short stories set in the
fictional Yoknapatawpha Co., Miss. His
best works arc Ae novels The Sound and
the Fury (1929), an experimental work in¬
fluenced by James Joyce, and Light in
August (1932) and the haunting short story
ARose for Emily. He painted avivid pic¬
ture of the decadent and dying South,
seeing in it amicrocosm of human des¬
tiny. In 1949 he was awarded the Nobel
P r i z e f o r L i t e r a t u r e . H e a l s o w o n t w o
Pulitzer prizes(1955 and 1963).
FAULT, afracture in the earth’s crust
along which there has been relative move¬
ment and displacement. Dip-slip faults in¬
volve movement up or down an inclined
fault plane. Thus, normal faults result
f r o m t e n s i o n a l s t r e s s a n d i n v o l v e a
downward relative displacement of over¬
lying rocks with respect to rocks underly¬
ing the fault plane. Areverse or thrust

fault involves relative displacement up¬
ward of the overlying rocks and results
from compressive stress. Strike-slip faults
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is from ihe Latin/efemnw. purification;
the month was then atime of religious
purification for the new year.
F E D E R A L A V I A T I O N A D M I N I ¬
STRATION (FAA), an agency of the US
Department of Transportation created in
1958 to regulate air commerce; control the
use of navigable airspace of the US;
promote and develop civil aeronautics;
consolidate research and development
with respect to air navigation facilities;
develop and operate acommon system of
air traffic control and navigation for both
civil and military aircraft; and develop
programs to control aircraft noise, sonic
boom, and other environmental effects of
c iv i l av ia t ion.
F E D E R A L B U R E A U O F I N V E S T I G A ¬

TION (FBI), investigative branch of the
US Department of Justice. Established in
1908, it is headed by adirector appointed
by the president, subject to Senate confir¬
mation. Its headquarters are in Wash¬
ington, D.C. In general, the FBI is respon¬
sible for the investigation of possible
violations of all federal laws except those
for which enforcement is specifically as¬
signed to another agency; the Bureau is
also concerned with internal security,
counterespionage, organized crime and
corruption. FBI history was dominated by
J. Edgar Hoover, director 1924-72, acon¬
servative figure who held the post until his
death.
F E D E R A L
COMMISSION (FCC), an independent
agency of the federal government, directly
responsible to the US Congress, which
regulates communicat ion by radio,
t e l e v i s i o n , w i r e , c a b l e , a n d s a t e l l i t e .
Created in 1934, it has five members ap¬
pointed by the president. Its most impor¬
tant functions are the licensing of com¬
mercial radio and television stat ions, the
assignment of broadcasting frequencies,
the supervision of other radio services and
regulation of interstate communications
serv ices.
F T I D E R A L D E P O S I T I N S U R A N C E
CORPORATION (FDIC), federal agen¬
cy which insures almost all bank deposits
in die US, created by the 1933 Banldng
Act. All FEDER/J. RESERVE SYSTEM banks
mus t i nsu re w i t h FD IC . I n t he case o f
failure of an insured bank, the FDIC reim¬
burses each depositor up to $100,000. It
also acts as awatchdog oyer banking prac¬
tices.
F E D E R A L E L E C T I O N C O M M I S ¬
SION (FEC), independent US govern¬
ment agency established to administer the

Federal Election Campaign Act of 1971,
which provides for the public funding of
presidential elections, public disclosure of
financial activities of political committees
involved in federal elections, and limita¬
tions and prohibitions on contributions
and expenditures made to influence
federal eleciicms.
F E D E R A L H O U S I N G A D M I N I S T R A ¬

TION, independent US government agen¬
cy, established in 1934, created to bolster
lender confidence in mortgage loans and
increase housing demand and construc¬
tion. The agency handie.s also aprogram
for housing and related services for the
homeless, including transitional housing,
permanent housing for disabled homeless,
and ren ta l ass i s t ance t o home less i n¬
dividuals needing single-occupancy ac¬
commodat ions .
FEDERALISM, system of government in
which two or more independent states
form aunion by granting acentral govern¬
ment supreme power in common or na¬
tional affairs, while retaining their inde¬
pendent existence and control over local
affairs. Afederal system is opposed to a
confederation, under which independent
s ta tes fo rn i a loose un ion fo r acommon

purpose, but retain complete autonomy;
and to aunitary system, under which ̂
power is centralized in Ihe national -
government, with no subdivisions (such as
states or provinces) exercising inde¬
pendent powers. In theory, afederal form
of government presents abalance under
which the national government is strong
enough to provide peace and security,
while the slates or provinces retain suffi¬
cient powers to rebate local matters of
which they have better knowledge.

The US and Canada both have federal

forms of government, but with akey dif¬
ference. Although the US Constitution
states (hat all powers not specifically
delegated to the federal government are
reserved to the states or the people.
Supreme Court decisions and the acmal
course of events have concentrated ever
more power in the hands of the central
government. State and local governments
now possess relatively little power com¬
pared to the influence of the government
in Washington,

(n Canada, on the other hand, all powers
not specifically allotted to the constituent
provinces are reserved to the national
government; but court decisions have
tended to enlarge the powers of the
provinces at the expense of the centra]
government in Ottawa. In recent years.

C O M M U N I C A T I O N S
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tivuy. When i( sells, it contracts bank
reserves, reducing lending and slowing the
economy (these are called open-market
operations). The System ntay also affect
the volume of banks’ lending by changing
the statutory amount of reserves they must
hold and by changing the rate at which
member banks may borrow from the Sys¬
t e m .

FEDERAL STYLE, in architecture and
the decorative arts, the dominant style in
t h e U S f r o m 1 7 9 0 t o 1 8 3 0 . L i k e t h e
coionid style but more developed and
of ten more monumenta l , i t i s based on
French and Italian Renaissance designs as
well as English Palladian precedents.
Graceful in proportions and delicate in
design, the fed^ style is typified by
slender, fluted columns; large, freestand¬
ing porticoes; brick walls trimly accented
with white at the openings; entrances
topped by fanlights and, in general, cur¬
vilinear decorative forms. Major ex¬
ponents were Charles Bulfinch in Boston
and Samuel Mclntire in Saienv Mass. The
style is seen in many state capitols.
F E D E R A L T R A D E C O M M I S S I O N
(FTC), afederal agency established in
1914 to prevent unfair business praaices,
particularly monopolies, and to maintain a
competitive economy. Its five commis¬
sioners are appointed by the president sub¬
ject to Senate confirmation. The FTC
studies the effects of business mergers and
price agreements, issuing cease and desist
orders if their effects prove undesirable. It
also attempts to prevent misleading adver-
dsing and protect public health.
FEEDBACK, the use of the output of a
system to control its performance. Many
examples of feedback systems can be
found in the life sciences, particularly in
ecology, biochemistry and physiology.
Thus the population of aspecies will grow
until it overexploits its food supply. Mal¬
n u t r i t i o n t h e n l e a d s t o a r e d u c t i o n i n
population. In the design of machines, s^-
vomechanisms and governors also ex¬
emplify feedback systems. The most im-
portam application of the feedback con¬
cept in modem technology comes in
electronics, where it is common practice
to feed some of the output of an amplifier
back to the input to help reduce noise dis-
tonion or inst^ility. Most often used is
"negative feedback" in which the effect of
the feedback is to reduce the amplifier’s
output while stabilizing its performance.
FEIFFER, Jules (1929-), US cartoonist
w h o s e s a t i r i c e x a m i n a t i o n s o f c o n t e m ¬

porary mores first appeared in New York

however, the central government has
gradually extended its power. In the US.
the federal government is supreme in
defense, foreign affairs, the postal and
monetary systems, patents and copyrights,
and interstate and foreign commerce. The
federal judiciary, headed by the Supreme
Court, has the final word in all matters
presenting asubstantial federal question,
but state tribunal.s have exclusive jurisdic¬
tion in strictly state and local questions if
no constitutional issues arise.
FEDERALIST PAPERS, collection of
American political essays written in sup-
pwt of the proposed US Constitution,
published serially 1787-88. Written
anonymously by Alexander Hamilton,
James Madison and John Jay, the papers
were later collected in book form and pub¬
lished under the title The Federalist. They
provide aclassic exposition of the US
federal system.
FEDERALIST PARTY, first true US
political party. Founded by Alexander
Hamilton 1789. it was in genial supported
by prosperous citizens who wanted a
strong central government. It dominated
the government 1794-1800 but lost sup¬
port among the lower middle class tol i iomas Jefferson’s Democratic
Republican Party. After Jefferson won the
election of 1800, the Federalist Party cn-
dur̂  until 1816 only, remaining as aNew
England parry until ̂ 1820s.
F E D E R A L M E D I A T I O N A N D C O N ¬
CILIATION SERVICE, independent US
agency, created in 1947 by Labor
Management Relations Act. Promotes
development of stable labor-management
relations. Prevents ot minimizes work
stoppages by helping to settle disputes and
by advocating b̂ gaining, medî on. artd
a^itraiion.
F E D E R A L R E S E R V E S Y S T E M ,
central US bulking authority, created by
the Federal Reserve Act of 1913. It con¬
sists of aboard of governors, 12 Federal
Reserve banks, the Federal Open Market
Committee; the Federal Advisory Council:
the Thrift Institutions Adviso^ Council;
and the nation's financial insti tut ioos. in¬
cluding commercial banks, savings and
loan associations, mutual savings banks,
and credit unions. All national banks must
belong CO the System, state banks may
also join.

TV System is the basic arm of the
monetary side of national economic
management. By buying securities it ex¬
pands bank reserves, enabling banks to ex¬
pand loans and stimulate economic ac-
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ing the object is only to touch, not to
wound, one’s opponent. Fencers wear
protective clothing and masks. Three
weapons are used, the light, rectangular
foil, the stiffer, triangular dpde and the tri¬
angular two-edged saber. Only the tip of
the foil and dpde may be used to score
hits; saber scores may be made with the
point or by acut. In foil and saber fencing
hits may only be made on certain parts of
the body. Matches t^e place on a
measured strip ot piste. In men’s bouts the
first to be hit five times loses, in women’s
four times.
F E N I A N B R O T H E R H O O D , I r i s h -
American revolutionary society, founded
in 1858 by Irish exile John O’Mahony.
The movement ach ieved l i t t le in I re land
but made sporadic terrorist attacks in
Canada 1866-71. I t col lapsed with
O’Mahony’s death in 1877.

Later Irish republican movements ad¬
vanced the goal of independence for
Ireland and, afier years of skirmishes and
guerilla warfare, independence was won
for southern Ireland (1921), northern
Ireland remaining under British control.
FERBER, Edna (1887-1968), US author
famous for her epic popular novels set in
the 19th- and 20th-century US, such as So
Big (1924), for which she won a1925
Pulitzer Prize, Show Boat (1926), Cimar¬
ron (1930), Saratoga Trunk (1941) and
Gmnf(1952).
FERDINAND, name o f th ree Ho ly
Roman Emperors. Ferdinand I(1503-
1564), emperor 1558-64, was king of
Bohemia and Hungary from 1526. His
agreement to the Peace of Augsburg
ended the crippling religious conflict in
Germany. Elected emperor after his
brother Charles Vabdicated, he stabi l ized
the unwieldy empire by capable ad¬
ministration. Ferdinand II (1578-1637)
was elected emperor in 1619. An advocate
of the COUNTER-REFORMATION, his anempts
t o e n f o r c e C a t h o l i c i s m i n P r o t e s t a n t
B o h e m i a l e d t o a r e v o l t i n 1 6 1 9 , w h i c h
began the TmRTY years- war. In the Peace
of Prague (1635) he was forced to make
concessions to the Protestants. Ferdinand
III (1608-1657) succeeded his father Fer¬
dinand II as emperor in 1637. Acapable
ruler, he compromised with the Protestant
powers in the Peace of Westphalia (1648).
FERDINAND, name of several l̂ gs of
Spain. Ferdinand II of Aragon (1452-
1516) married Isabella of Castile in 1469,
becoming her consort in Castile in 1474.
In 1492 he conquered the Moorish
kingdom of Granada, becoming effective

City’s Village Voice in 1956 and have
been syndicated since 1959. His other
works include the play Little Murders
(1967) and the screenplay Carnal
Knowledge (1971). He received aPulitzer
Prize in 1986.
FEININGER, Lyonel (1871-1956), US
artist. Influenced by cubism, his style is
based on interpenetrating prismatic planes
of color that create geometric designs. He
lived in Germany 1887-1936, teaching at
the BAUHAUS 1919-32. Also acaricaturist,
he produced amemorable weekly comics
page for the Chicago Tribune in 1906-07.
FELDSTEDS, Mart in (1939- ) , US
economist. Aprofessor of economics at
Harvard (from 1967). he was chairman of
t h e C o u n c i l o f E c o n o m i c A d v i s e r s
1 9 8 2 - 8 4 .

F E L L E R , R o b e r t W i l l i a m A n d r e w
"Bob" (1919- ), US baseball star, a
pitcher with the Cleveland Indians 1936-
42 and 1944-56. In 1946 he set aseason
record of 348 strike-outs.
FELLINI, Federico (1920-), Italian film
director. His early films, such as La
Sirada (1954) and La Dolce Vita (1960).
portray human disillusionment in acorrupt
society. Later films such as 81/2 (1963).
Juliet of the Spirits (1964), Satyricon
(1970) aaAAmarcord (1974), have amore
personal style, often dream-like and fan¬
tastic.
F E L O N Y, a c r i m i n a l o f f e n s e m o r e
se r i ous t han am isdemeano r. I n US l aw
the distinction between the two categories
is generally the severity of the prescribed
penalty for the offense. Homicide, rob¬
bery, burglary, theft and rape are the main
fe lon ies.
FEMINISM, 19th- and 20th-century
m o v e m e n t f o r w o m e n ’s p o l i t i c a l ,
economic, and social equality with men.
Early campaigners fou t̂ for women’s
right to own property, to have access to
higher education, and to vote. Once
women’s suffrage was achieved, the
emphasis of the movement shifted to the
go^s of equal social and economic oppor¬
tunities for women, including employ¬
m e n t . A c u i r e n t a r e a o f c o n c e r n i n i n ¬
dustr ial ized countr ies is the contradict ion
between the now generally accepted prin¬
ciple of equality and the demonstrable ine¬
qualities between the sexes that remain,
both in state politics and in everyday life.

Cuirent issues are also equal pay, abor¬
tion rights, and freedom from sexual
h a r a s s m e n t .

FENCING, sport of combat with swords.
It is descended from the duel, but in fenc-
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whose particles obeyed Pauli’s exclusion
principle; the laws he derived can be ap¬
plied 10 the electrons in ametal, and ex-
plwn many of the properties of metals.Later he ̂ owed that neutron bombard¬
ment of most elements produced their
Rad io iso topes. He bu i l t the wor ld 's fus t
NUCLEAR REACTOR (1942).
FERMIUM, chemical element; symbol
Fm; at. weî t 257; rn.no 100. Fermium,
the eighth transuranium element of the ac¬
tinide series to be discovered, was iden¬
tified by Ghiorso and coworkers in 1952
in the deb r i s f r om a the rmonuc lea r ex¬

plosion in the Pacific. The chemical
properties of fermium have been studied
solely with traco' amounts, and in normal
aqueous media only the oxidation state ap¬
pears to exist.
FERNS, nonflowering plants of the class
Fil icineae having creeping or erect
rhizomes (rootstocks) or an erect aerial
stem and large conspicuous leaves. Spores
are produced on the underside of the leaf
within sporangia and germinate to form
the gainetophyte or sexual stage of the life
cycle.

Ferns are widely distributed throughout
the world, but dte majority grow in the
tropics. Many ferns are popular house
plants, e.g. Nephrolepis (Boston ferns),
Pieris (maidenhair ferns), PlaTycerium
(staghorn ferns) and Asplenium (bird’s
nest ferns). Indoors they require a
reasonably bright position but avoiding
direct sunlight; they flourish under
fluorescent lighting. They grow best at
temperatures between 60’F and 70’F and
will tolerate temperatures as high as 75‘F
so long as the air is fresh and humid. They
should be watered often enough to keep
the .soil evenly moist, benefiting most
f r o m d a i l y m i s t i n g . T h e y c a n b e
propagated from spores, but normally by
division of the plant or by rhizome cut¬
tings.
FERRARI, Enzo (189S-1988). Italian
auto racer and manufacturer, after WWD,
of racing and sport cars.
FERRARO, Geraldine (1935- ). US
Democratic politician, arepresentative
from Queens. N.Y., 1979-84. She was the
Democratic candidate for vice-president
on the ill-fated ticket headed by Waller
MONDALEin 1984.
FERRIS, George Washington Gale
(1859-1896), US engineer whose "Ferris
wheel," 250ft high, was asensation at the
1893 Columbian Exposition in Chicago.
FERTILE CRESCENT, a rea in the M id¬
dle East, extending in an arc or crescent

king of Spain. Asupporter of the Spanish
Inquisition, he expelled the Jews from
Spain. Isabella, rather than he, was
Columbus' sponsor. Ferdinand VI
(1713-1759) came to the throne in 1746.
Acapable ruler and patron of the arts, he
carried out many administrative reforms
and managed to keep Spain neutral during
t h e S e v e n Ye a r s w a r . F e r d i n a n d V I I
(1784-1833) acceded in 1808 when his
father Charles IV was deposed by arevolt;
he was himself deposed by Napoleon two
months later and imprisoned until his res¬
toration in 1814. Acruel and repressive
absolutist, be was deposed 1820-23 and
only restored by aFrench army. Of
limited ability, he was unable to prevent
the complete loss of Spain’s American
possessions
FERENCZJ, Sdndor (1873-1933), Hun¬
garian psychoanalyst, and an early col¬
league of FREUD. Best known for his ex¬
periments in psychotherapy in course of
which he broke away from Freud’s classic
psychoanalytic th«ry. (See psYOto-
ANALVSIS.)
FERLINGHETTI, Lawrence (1909- ),
US poet who was at the center of the "beat
generation" writers of the 1950s. He is
best known for his poetry volumes Pic¬
tures of the Gone World (1956) and A
Coney Island of the Mind (1958). More
recent publications include the fiction
work. Love in the Days of Rage (1988).
FERMENTATION, the decomposition
of carbohydrates by microorganisms in the
a b s e n c e o f a i r . L o u i s P a s t e u r fi r s t
d e m o n s t r a t e d t h a t f e r m e n t a t i o n i s a
biochemical pticess, each type being
caused by one species. It is an aspect of
bacterial and fungal muaboiism, in which
glucose and other sugars are oxidized by
enzyme catalysis to pyruvic acid. Pyruvic
acid is then reduc^ to lactic acid or
degraded to carbon dioxide and ethanol.
Considaable energy is released in diis
process; some is stored as the high-energy
compound ATP and the rest is given off in
heat. Fermentation by yeast has been used
for centuries in brewing and making bread
and wine; fermentation by lactic acid bac¬
teria is used to make cheese. Special fer¬
mentations are used industrially for the
manufacture of acetone, butanol, glycerol,
glutamic acid and many other compounds.
(See also reskrat ict i . )
FERML Enrico (1901-1954). I tal ian
atomic i^ysicist who was awarded the
1938 N<AeI Prize for Physics. His first im¬
portant contribution was his examination
of the propertie.s of ahypothetical gas
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from the Ncoast of the Persian Gulf to the
Ecoast of the Medi terranean. Natura l i r -
rigration made this semi-arid land fertile;
it gave birth to the Sumerian, Phoenician
and Hebrew civilizations. (See also
MESOPOTAMIA).
FERTILIZATION, the union of two
gametes or male and female sex cells, to
produce acell from which anew in¬
dividual, animat or plant, develops. The
sex cells contain half the normal number
of chromosomes, and fertilization there-.
fore produces acell with thenormal num¬
ber of chromosomes for any particular
species. Fertilization may take place out¬
side the organism’s body (external fer¬
tilization), or inside the female (internal
fertilization) as aresult of copulation.
F E R T I L I Z E R S , m a t e r i a l s a d d e d t o t h e
soil to provide ebments needed for plant
nutrition, and so to enable healthy growth
of crops with high yield. The elements
needed in large quantities are nitrooen,
P H O S P H O R U S , P O TA S S I U M , S U L F U R , C A L C I U M

and magnesium; the last three are usually
adequately supplied in the soil or inciden¬
tally in otiter fertilizers. Small amounts of
trace elements are also needed, and usual¬
ly supplied in fertilizers.
FESSENDEN, Reginald Aubrey (1866-
1932), US mventw who, from Brant
Rock, Mass., made (1906) the first radio
broadcast of voice and music.
FF iJSENDEN, Wi l l i am P i t t (1806-
1869). US politician. An early organizer
of the Republican Party, he was US
senator from Maine (1855-64, 1865-69)
and briefly secretary of the treasury
({864-65). As chairman of the Joint Con¬
gressional Committee on Reconstruction,
he supported the Radical Republican posi¬
tion but o{^sed the impeachment of
P r e s i d e n t A n d r e w J o h n s o n .

FETTERMAN MASSACRE,
tion (Nov. 1866) by Indians under Red
Cloud of aparty of 80 US soldiers from
Fort Phil Kearney, Wyoming, imprudently
led by William Judd Fenerman. As a
result the Bozeman Trail was partially
abandoned.
FETUS, the developing intrauterine form
of an animal, loosely used to describe it
from the development of the fertilized egg
(embryo), but strictly referring in man to
the period from three months gestation to
birth. During fetal life, organ development
is consolidated and specialization ex¬
tended so that function may be sufficiently
mature at birth; some organs start to func¬
tion before birth in preparation for inde¬
pendent existence. During the feta! period

most increase in size occurs, both in the
fetus and in the placenta and womb. The
fetus l ies in asac of amniotic fluid which
protects it and allows it to move about

Blood circulation in the fetus is adapted
to the placenta as the source of oxygen
and nutrients and site for waste excretion,
but alternative channels are developed so
that within momems of birth they may
take over. Should the fetus be del ivered
prematurely, immaturity of the lungs may
cause respiratory distress, that of the liver.
resulting in jaundice.
FEUDALISM, the main form of social
stratification in medieval Europe.' Asys¬
tem based primarily on land, it involved a
hierarchy of authority, rights, and power
tha t ex tended f rom the monarch down¬
ward .

FEUERBACH, Ludwig Andreas (1804—
1872), German materialist philosopher, a
major influence on marx. He rejected
HEGEL’S Idealism, and in such works as
The Essence of Christianity (1841) he
analyzed the Christie concept of God as
a n i l l u s o r y f u l fi l l m e n t o f h u m a n
psychological needs. His father, Paul
Jcdiann Anselm von Feuerbach (1775-
1833), was alegal philosopher who
prepared for Bavaria aliberal and widely
influent ia l cr iminal code.

FEVER, raising of body temperature
above normal (37'C or 98.6*F in man)
usually caused by disease. Infection, in¬
flammation, heat stroke and some tumors
are important causes. Fever is produced by
pyrogens, which are derived from cell
products, and alter the set level of
temperature-regulating centers in the
hypothalamus. Fever may be continuous,
in te rm i t ten t o r remi t ten t , the d i s t i nc t ion
helping to determine the cause.
FEYNMAN, Richard Phi l l ips (1918-
1988), US physic ist awarded wi th
Schwinger and Tomonaga the 1965 Nobel
Prize for Physics for thefr independent
work on quantum electrodynamics (see
QUANTUM MECHANICS). With Murray Gell-
Maim he developed an important theory of
weak interactions such as the emission of
electrons from radioactive nuclei.
FIBER, athin thread of natural or artifi¬
cial material. Animal fibers include wool,
from the fluffy coat of the sheep, and silk,
the fiber secreted by the silkworm larva to
form its cocoon. Vegetable fibers include
cotton, flax, hemp. Jute and sisal; they are
mostly composed of lignin, though cel¬
lulose is also important. Mineral fibers are
generally loosely termed asbestos. These
fi b r o u s m i n e r a l s i l i c a t e s a r e m i n e d i n

d e s t r u c -
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the World Book Encyclopedia, and various
magazines. Marshal Field IV (1916-
1965) expanded and increased the Field
publishing concerns.
FIELD HOCKEY, ateam sport played
with aSlick curved at the end. Usukly
played by women and girls in the US, it is
played by both men and women in 79
other countr ies.

It was introduced into the US in 1902 at

amatch played at Vassar College, Pou^
keepsie, N.Y., promoted by an English
woman, Constance Applebee. By 1922 the
U.S. Field Hockey Association was
f o r m e d a n d i n 1 9 2 7 t h e I n t e r n a t i o n a l
Federation of Women’s Hockey Associa¬
tions.

Rules. Hockey is played between teams of
eleven on each side on afield measuring
90-l00yds long by 5O-60yds wide. There
are two playing periods of 35 minutes
each, and the object is to score as many
goals a.s possible, the goals at each end
measuring 4yds wide and 7ft high. TTie
goalkeeper is the only player allowed to
kick the bail, which is made of leather
with acircumference of 8-9in. Ahockey
eleven comprises five forwards; aright
and left wing, aright and left inner, and a
center forward. The other payers are a
right, center, and left halfback; aright and
left fullback; and agoalkeeper.
FIELD-ION MICROSCOPE, an instru¬
ment producing very beautiful pictures of
the arrangement of individual atoms in
materials drawn out into, or evaporated on
to, afine tip, typically 40nm in radius.
Invented by Erwin Wi lhe lm Mid ler
(1911- )in 1936, the microscope is lens-
less, the image being produced on a
fluorescent screen by ions created in alow
pressure gas by the intense electric field at
the tip when it is positively charged to a
few k i lovol ts .
FIELDS, W. C. (William Claude Duken-
field; 1880-1946), US comedian and
actor, characterized both on and off stage
as acantankerous but witty misogynist
and child-hater. He began in vaudeville as
ajuggler but rose to fame in movies, many
of which, such as the classic farce The
Bank Dick (1940), he wrote himself. He
was acclaimed for his portrayal of Mr.
Micawber in David Copperfield (1935).
FIGS, shrubs and trees belonging to the
genus Ficus, family Moraceae, particular¬
ly Ficus carica, the common fig, which is
widely cultivated in SW Asia and the
Med i te r ranean . The ed ib le f r i i i t s a re i n
f a c t a m a s s o f m a l e M d f e m a l e fl o w e r s

enclosed in afleshy receptacle. F. etastica

South Africa, Canada and elsewhere.
Man-made fibers are of two types:
regenerated fibers, extracted from natural
.utetarKes (e.g. rayon is cellulose ex¬
tracted from wood pulp); and synthetic
fibers. Most paper is made from wood
fi b e r.
FIBERGLASS, glass drawn or blown
into extremely fine fibers that retain the
tensile strength of glass while yet being
fl e x i b l e . T h e m o s t u s e d f o r m i s f u s e d

quartz, which when molten can be easily
drawn and which is resistant to chemical
attack. Most often the molten glass is
forced through tiny orifices in aplatinum
plate, on the far side of which the fine
fibers are united (though not twisted) and
wound onto asuitable spindle. Fiberglass
mats (glass wool) are formed from shorter
fibers at random directions bonded
together with athermosetting resin; they
may be pressed into predetermined
shapes. Known in ancient Egypt, fiber¬
glass is now used in insulation,
automobile bodies, etc.
FIBER OPTICS. See optical FmER.
FIBRIN, aprotein substance formed in
the blood as it coagulates and which then
contracts to form aclot. Fibrin is formed
by the action of thrombin on its precursor,
fibrinogen.
HEDLER. Ar thur (1894-1987) . US
conductor of the Boston Pops Orchestra
from 1930.
FIELD, US family prominent in law and
industry in the 19di century. Cyrus West
Field (1819-1892), an industr ial ist ,
financed the laying of the first permanent¬
ly operational transatlantic telegraph cable
in 1866. His elder brother David Dudley
Field (1805-1894), ajurist, was appointed
by N.Y. in 1857 to draw up civil, political
and penal codes, the last of which was
subsequently adopted. Other states
adopt̂  all three. In 1873, he became the
first president of the International Law
Association. Athird brother, Stephen
Johnson Field (1816-1899), was also a
distinguished jurist. He rose to become
chief justice of Cal. and in 1863 was ap¬
pointed to the US Supreme Court.
FIELD, influential US mercantile and
publishing family. Marshall Field I
(1834-1906) established one of the
world's first and largest department stores.
His donations establish^ the U. of
Chicago and the city’s Art Institute and
Field Museum of Natural History. Mar¬
shall Field III (1893-1956), publisher
and philanthropist, began the Chicago Sun
(later Sun-Times) in 1941, and published

s u
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(rubber tree) aud F. benjamina (weepiog
fig) are popular house plants, the former
prî ucing large dark green leaves, and the
latter small leaves on amuch more com¬
pact bush. They grow best at average
house temperatures in sunny east or wea
windows or ashor t d is tance f rom south-
hicing windows. They should be well
watered whenever the soi l surface dr ies
out and are propagated by air layering or
taking shoot tip cuttings.
FUl, since 1970 an independent state
within the Bri t ish Commonwealth, an is¬
land group in tbe SW Pacific. It contains
around icfo inhabited islands, of which the
largest are Viti Levu. with the capital city
Suva, and Vanua Levu. The larger islands
are volcanic in origin, the rest are coral
atolls or reefs. The climate is tropical,
rainfall averaging over lOOin ayear and
temperatures 65'-95‘F. The original
Melanesian and Polynesian inhabitants are
now only 44% of the population, outnum¬
bered by Indian immigrants. Sugar cane,
coconuts, and ginger are the leading com¬
mercial crops. Tourism, fishing, and food
processing are also important to the
e c o n o m y .

May 1987. The British governor-genera!
then briefly took control of the govern¬
ment, followed by asecond coup in Sep¬
tember.

In October, F i j i ’s mi l i tary leader
declared the nation arepublic. Anew con¬
stitution went into effect in 1990 and the
country returned to civilian rule.
FILARIA. atype of threadworm; pa¬
rasitic roundwonn (class Nematoda) that
can live in the bodies of human beings and
animals. Commonly found in tropical and
subtropical countries, the filaria can cause
inflammat ion and d isease in the an ima l
and human tissue in which it settles.
F I L B E R T, c o m m o n n a m e f o r a b o u t I S
species of trees and shrubs constituting the
genus Corylus of the birch family. Filberts
are deep rooted, moderately shade-tolerant
shrubs and trees, which fruit best in weU-
drained soil and full sun. They are known
for the edible nuts (called filberts, hazel¬
nuts, or cobnuts) they produce.
FILENE, Edward Albert (1860-1937).
US merchant who, as president of William
Fiiene’s Sons, Boston, pioneered such
new methods of retailing as the "bargain
basement." He was also afounder of the
US Chamber of Commerce.
FILIBUSTER, in alegislative body, the
practice of prolonging debate to prevent
the adoption of ameasure or procedure. It
is usudly used by amember of the
minority as an obstacle to the passage of a
measure fevored by the majority. In
modem t imes th is tac t ic has been used
mostly in the US Senate. Since the Senate
permits almost unlimited debate, op¬
ponents of ameasure can organize acon¬
tinuous succession of long speeches.
H o w e v e r , t w o - t h i r d s o f t h e s e n a t o r s

present can vote to close the debate,known as imposing cloture, and end the
filibuster. One of the longest Senate
filibusters in recent years came over a
debate on acivil rights bill when Strom
Thurmond managed to keep the floor for
24 hours and 18 minutes.
FILLMORE, Millard (1800-1874), 13th
US president Fillmore stepped into office
on the death of President ̂ chary Taylor
in 1850. He served only 2years and as¬
sumed the role of moderator in the fierce

national and con^ssional debates of the
pre<iviL WAR period.

Bom in Summer iu l l , N .Y. , and t ra ined
as alawyer, Fillmore was first elected to
the US House of Representatives in 1832,
serving from 1833-35 and again from
1837-43. In 1848 he was elected to the
vice-presidency on the Whig ticket under

Official name: RepiAlic of Fiji
Capital: Suva
Area: 7,056sq mi
Population: 744,000
Growth ra te : 0 .8%

Languages: Fijian; Hindustani; English
Religions: Christian, Hindu
Monetary unit(s): 1Fiji dollar =
100 cents

Settled by about 500 BC and visited by
Abel Tasman in 1643 and by James Cook
in 1744, tbe islands were offered to
Br i ta in by achief ta in in 1874 and
remained aBrili.sh colony until 1970.
Growing tensions between indigenous
Fijians and the Indian majority, compli¬
cated by the election of an Indian-backed
government, led the Fijian army to stage
the first military coup in the Pacific in
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then impressed onto coated cards.
Analysis is now being made with the aid
of iarge computer systems.
FINK, Mike (1770-1823), US fron¬
tiersman and folk hero. AMississippi
keeiboatman and famous shâ shooier, he
was renowned for his drinking, brawling
and bragging. He was murdered by a
friend of aman he had killed in adrut^en
g a m e .
FINLAND, independent republic in N
Europe, bordered by arms of the Baltic
Sea in the SW and W, by Russia in the E
and by Norway and Sweden in the Nand
NW. An independent country only since
1917, it has made great contributions to
European culture, among them the music
of Jan siBEUUS and the work of architects
Alvar AALTO and Eliel and Eero Saarinen.

Taylor. His principal achievement as
president, 185(>-53, was atrade agreement
with Japan. He supported the compromise
OF 1850 as avoiding aNorth-South clash al¬
though himself against slavery. This
damaged his rcelection chances, and on
March 4, 1853, Fillmore left office after
failing to win renomination with the Whig
party. He finally retired from public life in
1856 after an unsuccessful candidacy for
the KNOW-NoraiNo party.
F ILM. See mot ion p ic tures.
FILSON, John (cl753-1788), American
pioneer. His Discovery, Settlement and
Present State of Kentucky (\19A) included
apseudo-auiobiographical account of the
adventures of Daniel boone and estab¬
lished the frontiersman in American
legend.
FINCHES, small seed-eating birds of the
family Fringillidae—canaries, grosbeaks,
sparrows, cardinals, crossbills and bunt¬
ings. Finches are characterized by their
conical bills, used for opening seeds.
Many members of the family number
among the familiar song-birds of town and
coun t ry.
FINE ARTS, arts concerned primarily
with the creation of beauty and generally
taken to include painting, sculpture, and
architecture, poetry and music sometimes
being added. In its strict sense fine art is to
be distinguished from such decorative an
and crafts as wall painting, pottery, weav¬
ing, metalwork, and ftimiturc-making. all
of which have utility as an end.
FINE ARTS, Commission of, inde¬
pendent US government agency that
makes recommendations to the feder^
government and the District of Columbia
on questions of architecture, art. and
design.
FINGER LAKES, 11 nanow. glacially
formed lakes in N.Y. The largest are
Seneca. Cayuga and Canandaigua. The
lakes are situated in rolling, wooded
countryside, with many resorts.
FINGERPRINTS, impressions of the
loop and whorls of the papillary ridges of
the fingertips, avaluable tool for iden¬
tification by police and other authorities
because the ridge patterns are considered
individually unique. The first police sys¬
tem was developed (1888) by Jean
Vucetic in Argentina. The fingerprinting
system most in use today was developed
by Sir Edward Richard Henry from the
work of Sir Francis galton. In dactylos¬
copy (fingerprinting) the tips of the
fingers are well cleaned, rolled on
printer's ink, spread on aglass sheet and

Official name: Republic of Finland
CapitaJ: Helsinki
Area: I30,559sq mi
Population: 4,991.000
Growth ra te : 0 .3%
Languages: Finnish, Swedish. Lappish
Religion: Evangelical Lutheran Church
Monetary uiiit(s): 1markka =100 peruii

Land. The central plateau, glacial rela¬
tively recently, is low-lying. Lakes, which
cover about 9% of the whole country, ex¬
tend over about 20%-50% of the central
lakeland, creating alabyrinth of water¬
ways. The Nuplands, about 40% of the
country, pass from forest into swamp¬
lands, and then into barren Arctic tundra;
30% of the country lies above the Arctic
circle. The coastal lowlands are fertile,
with amild climate. The major cities,
Turku and Helsinki, are situated here, as is
most of the country’s farmland. The coas¬
tal archipelago is largely barren.
People. The Lapps, nomadic reindeer her¬
ders, live in the N, numbering only about
1,500. There is aSwedish-speaking
minority along the coasts, but the remain¬
ing 92% of the people arc Finns. Around
6(̂  of the population is now urban, com¬
pared with 9% in 1880. Educational stand-
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aids have long been high, and illiteracy is
m i n i m a l ; t h e r e a r e fi v e u n i v e r s i t i e s .
Government is by elected president and
single-chamber parliament.
E c o n o m y. B e f o r e W W I l F i n l a n d
remained predominantly agricultural, but
manufacturing has now expanded until
agriculture and forestry account fix
around only 8% of the national output.
ITte economy is largely managed by
{Hivate enterprise, but the government has
ofien intervened because of capital
Portages. Forests remain the most impor¬
tant national resource, covering 70% of
the total land area. Tr^e with Russia has
become increasingly important.
History. Finland was colonized from the
S, and by the 9th century formed three
t r iba l s ta tes . Kare l ia , Tavas ten land and
Suomi. Sweden progressively colonized
the area, and after the I4th century Fin¬
land became aSwedish grand duchy. In
1809 Sweden was forced to cede it to Rus¬
s i a . Ts a r A l e x a n d e r I m a i n t a i n e d t h e
country as agrand duchy but allowed it
considerable autonomy under agovernor-
general. This period saw the rise of
nationalism: the Swedish language was
replaced by Fiimish, particularly after the
publication of (he national folk-epic, the
Kalevala. In 1863 the legislative Diet was
revived and political parties developed.
U n d e r A l e x a n d e r I I I a p o l i c y o f
"Russification" was adopted and generally
bitterly resisted until WWl.

In 1917 the parliament declared inde¬
pendence from the new regime in Russia,
and Bolshevik forces were defeated in a

brief civil war. In 1919 arepublic was
declared. In 1939, in t*each of

gression pact, the USSR invaded Finland,
but was stalled by fierce resistance. For
the German aid Finland then received i t

was made to pay massive postwar repara¬
t i o n s t o t h e U S S R a n d l o s t S K a r e l i a .
During the postwar period, the Finnish
govemmeni, dominated by the Social
E)emocratic Party and tiie Center (former¬
ly Agrarian) Party, sought apeaceful rap¬
prochement with the USSR, despite much
Soviet interference in Finnish affairs.

An agreement with the Commonweath
of Independent Slates (formerly USSR) in
1992 ended aperiod of economic depend¬

e n c e .

FINNEY, Charles Grandison (1792-
1875), US evangelist and educator. His
emotional revival meetings throughout
New England and the Middle Atlantic
states in the 1820s dismayed more con¬
ventional clergymen. He was professor of

theology at Oberlin College in Ohio from
1835 and served as the college’s president
1851-66, all the while continuing his
evangelistic work.
FINNISH, the most important of the
uoRO-PtNNiCLANOfJAOES, spoken by around
5million people in Finland. It has awrit¬
ten tradition dating from the 16th century
but only achieved official status in the
19th century.
FIRBANK, (Arthur Anaesley) Ronald
(1886-1926), English novelist Imown for
his eccentric and often innovative style
and his fluent verbal wit. Among his best-
known worits are Vainglory (1915), In¬
clinations (19\6) and Valmouth (1919).
F IRE. See o» iBusno« .
FIRE ANTS, mainly tropical ants with
extremely painful stings. Two species, one
introduce from Argentina, are found in
Che southern US, and are apest in fruit
plantations.
FIREARMS, weapons in which missiles
are projected by firing explosive charges.
They are classified as either artillery or
s m a l l a i m s . T h e l a t t e r s e e m t o h a v e
originated in 14th-century Europe in the
form of metal tubes, closed at one end,
into which gunpowder and the missile
were packed, the charge being ignited via
atouch bole.

By the end of the I9th century, machine
guns were in an advanced state of
development. Shotguns, used mainly for
spiort, fire acartridge containing numerous
small pellets. (See also air gun: ammuni¬
tion; PISTOL.)
FIRE EXTINGUISHER, aportable ap¬
pliance for putting out small fires. Extin¬
guishers work either by cooling or by
depriving the fire of oxygen (as typified
by the simplest, abucket of water or buck¬
et of sand), and most do both. The soda-
acid extinguisher contains asodium bicar¬
bonate solution and asmall, stoppered
bottle of sulfuric acid: depression of a
plunger shatters the bottle, mixing the
chemicals so that carbon dioxide (CO2)
gas is generated, forcing the water out of a
nozzle. Foam extinguishers employ a
foaming agent (usually animal protein or
certain detergents) and an aerating agent:
they are effective against oil fires, as they
float on the surface. Carbon dioxide extin¬
guishers provide asmothering blanket of
CO2; and dry chemical extinguishers pro¬
vide apowder of mainly sodium bicar¬
bonate, from which ie fire's heat
generates CO2.
FIREFLIES, mainly tropical soft-bodied
beetles which produce an intermittent

a n O D - a g -
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material and the use of ARTmciAt. respira¬
tion; likewise cardiac massage may be
n e e d e d t o r e s t o r e b l o o d c i r c u l a t i o n i f

major pulse cannot be fell. In traumatic in¬
jury, fractures must be recogniz^ and
splinted to reduce pain; the possibility of
injury to the spine must be considered be¬
fore moving the patient, to avoid unneces¬
sary damage to the spinal cord. External
hemorrhage should be arrested, usually by
direct pressure on the bleeding point.

Effective first aid depends on preven¬
tion, recognition, organization and, in any
positive action, adherence to the principle
of "do no harm."
FISCHER, Bobby (Robert James Fis¬
cher; 1943- ), US chess player. In 1958,
he became the youngest player (age 15) to
attain the rank of international grand
master. In 1972 in Iceland, he became the
fost American to win the world cham¬
pionship, defeating the Russian Boris
Spassky in awidely publicized tourna¬
ment. He subsequently refused to defend
his title, which was awarded to Anatoly
Karpov in 1975. In 1992 he started play¬
ing chess tournaments again with amat̂
against Boris Spassky that he won 10
games to 5.
FISH, Hamilton (1808-1893). US states¬
man. Agovernor and US senator for New
York, Fish was aWhig who Joined the
Republicans (1856) as an antislavery
moderate. He served as acapable
secretary of state under President U. S.
Grant and helped bring about the 1871
Treaty of Washinpon which settled the
AI.ABAMA CLAIMS With Britain.
FISH AND WILDLIFE SERVICE, US
federal agency within the Department of
the Interior, created in 1956, concerned
with conservation and development of fish
and wi ld l i fe resources, w i lderness areas
and river basins. It maintains waterfowl
refuges and fish hatcheries, prepares
federal hunting regulations, performs re¬
search for the fishing industry, protects
threatened wildlife, manages the fur seal
herds of Alaska and administers interna¬
tional agreements.
FISHER, Geoffrey Francis (1887-
1971), English clergyman, archbishop of
Canterbury (1945-61) and president of the
World Council of Churches (1946-54).
His visit to the pope in 1960 was the first
by an archbishop of Canterbury since the
Refo rma t i on .
FISHER, Harry Conway "Bud" (1884-
1954), US cartoonist, creator (1908) of
Mull and Jeff, the first comic strip featur¬
ing the same characters to be widely syn-

greenish light in their abdominal organs.
The light is created by the oxidation of
luciferin under the influence of an en¬
zyme, luciferase. In some species females
are without wings and are known as glow¬
worms. The lights serve to attract mates.
FIRE PROTECTION, the prevention
and control of fires, one of the most essen¬
tial community services. The first volun¬
teer fire organization in America was
founded by Benjamin Franklin in
Philadelphia in 1736. In the US also it was
the insurance companies which est^-
lished fire brigades, and these were even¬
tually taken over by the municipalities.
Small towns, however, often still have a
wholly or partly volunteer service.
FIRESTONE, Harvey Samuel (1868-
1938), US industrialist, founder of one of
the largest rubber companies in the world,
the Firestone Tire &Rubber Company.
His million-acre rubbw plantation in
IJberia played alarge role in the country’s
economic development from 1926.
FIREWORKS, combustible or explosive
preparations used for entertainment,
probably first devised in ancient China to
frighten off devils. Their initial European
use was as weaponry and not until after
about 1500 were they employed for enter¬
tainment. Compounds of carbon, potas¬
sium and sulfur are the prime constituents
in fireworks, colors being produced by
metallic salts (e.jg. blue, copper: yellow,
sodium; red, lithium or strontium; green,
barium), spaAs and crackles by powdered
iron, carbon or aluminum, or by certain
lead salts.
FIRS, evergreen trees of the pine family.
They are pyramidal in shape with two
rows of large flattened needles running
along the twigs. The large cones stand
erect. Firs are grown mainly for wood
pulp and as Christmas trees. The Douglas
fir provides twice as much timber as any
other tree in the US. (See also conifers.)
FIRST AID, treatment that can be pven
by minimally trained people for accident,
injury and sudden illness, until more
skilled persons arrive or the patient is
transferred to ahospital. Recognition of
the injury or the nature of the illness and
its gravity are crucial first measures, along
with prevention of further injury to the
patient or helpers. Clues such as medical
bracelets or cards, tablets, lumps of sugar,
alcohol and evidence of external injury
should be sought and appnipriate action
taken. Arre.st of breadiing should be
treated as apriority by clearing the airway
of dentures, gum, vomit and other foreign
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fins and lacked jaws.
The placodenns are now entirely ex¬

tinct. They are known only as fossils,
mainly from rocks of Devonian age (about
400 million years old). They had jaws and
paired fins with ossified skeletons. The
Chondrichthyes include the shades, rays
and chimaeras as wel l as cer ta in foss i l
forms. They are characterized by skeletons
that are composed of cartilage, gills that
are located in pouches and tooth-like
scales.

The most widespread class comprises
the Pisces or bony fish, which include the
coelacanth. lun^sbes and ray-finned
fishes. Ray-finned fishes contain the
chondrosteans (bichirs, sturgeons and one
entirely fossil order), the holosieans (bow-
fins and five fossil orders), and finally the
teleosteans. The overwhelming majority
of present-day fishes are leleosts. There
are at least 20,000 difi'erent species of
t e l e o s t s a n d c o u n t l e s s m i l l i o n s o f i n ¬
dividuals inhabiting the seas, lakes and
rivers of the world. They show an amaz¬
ing diversity of form, from eels to the sea
horse, but have anumber of characteristics
in common. They range in size from a
total length of over 20ft in the oarfish and
aweight of over 2tons in the ocean sun-
fish, to an adult length of only O.Sin in a
Philippine goby (Paudaka pygmaea), the
latter qualifying as the smallest, of all ver¬
tebrates.

Typically, the body is streamlined,
rising smoothly from the head and taper¬
ing gently to the tail, but in particular
cases the body shape reflects the mode of
life of the fish. In most fishes .swimming is
achieved by throwing die body into a
series of lateral undulations which travel
along the lengdi of the body, growing in
amplitude toward the ta^. Hie tail
provides the final thnist and evens out the
osciUations of the body. One characteristic
(but not invariable) feature of fishes is die
presence of scales on the body.
FISHING, the catching of fish for con¬
sumption or for sport. It is one of the
world's most popular participant sports.
There are millions of fishennen (almost
30 million in the US alone), or anglers,
who fish for recreation or in competition.
Worid records by weight, length and girth
exist for every of fish. Hie first fish¬
ing dub in Aflieiica was the Schuylkill
Rshing Company of Philadelphia (estab¬
lished 1732). Tl̂  are three main types
of sports fishing; game, coarse and sea an¬
gling, or deep-sea fishing. Game anglers
fish trout, salmon and other fish in fast-

d ica ied.
FISHERIES, the commercial harvesting
of marine and freshwater animals (and
some plants) to provide food for men and
animals. The main catch is of fishes, but
shellfish and marine mammals including
seals and whales are also important. About
75% of the world harvest is cau^t in die
cold and temperate zones of the Northern
Hemisphere. The chief fishing nations are
Peru, China, Russia, Norway, Japan and
the US; in the next rank are Canada, India,
Spain, Great Britain and Iceland. Inland
fisheries—in lakes, r ivers and r icefields—
account fo r less than 10% o f recorded
catches.

The most important group of fish caught
are herring and its relatives, and cod and
its relatives. Modem fishing vessels are
equipped with radar, depth sounders and
echo sounders to locate fish shoals; in¬
creasingly used are factory ships which
[Hocess the fish and freeze or can them.
Modem nets are very strong, being made
from synthetic fibers. Trawlers draw a
bag-shaped net bdtind them, drift nets are
fastened to abuoy; lining involves trailing
many-hooked lines in deep water, and in
seining alarge net encircles the fish and is
gradudly closed as it is drawn in. The
supply of fish can no longer be regarded
as practically inexhaustible; it is depleted
by the vast catches of efficient modem
fishing and also by pollution. Conserva-
don is therefore important, and there are
international agreements against overfish¬
ing and to regulate the meshe.s of nets so
that young fish can escape. Fish farming is
also being developed. International dis¬
putes have often arisen over fishing ri^ts
in coastal waters.

FISHES, alarge group of cold-blooded
aquatic vertebrates that breathe by means
of gills and whose bodies bear avertical
tail fin. Most fishes fall within this defini-
don, but afew breathe atmospheric air by
means of alung or lung-like organ; some
species have abody temperaiure slightly
above chat of the surrounding water; and
in certain fishes the tail may be missing or
reduced to afilament. There are four clas¬
ses of fish-like vertebrates: the jawless
fishes (Agna ihah t he p l acodenns
(Piacadermiy, the cartilaginous fishes
(Chondrichthyts), and the bony fishes
(Pisces).

The Agnatha are now represented solely
by the lampreys and hagfishes. When they
first appeared during the Ordovician
period 530 million years ago, they were
fish-like in shape, but had poorly formed
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of his wife, Zelda. He spent his last years
as aHoUywood scriptwriter.
FITZPATRICK, Thwnas (el799-1854),
US fur trader and guide, one of the moun¬
tain MEN. Afur trader for William Ashley
and William Sublette, he later guided the
first emigrant trains to California and
Oregon. He also served as guide for John
C. Fremont and Stephen W. Kearny.
FIVE CIVILIZED TRIBES, term for the
CHEROKEE. CHICKASAW, CHOCKTAW. CREEK
and SEMINOLE Indian tribes of North Ame¬
rica. Between about 1830-50 they were
forced to settle in Indian Territory but
were recognized as domestic, dependent
nations with constimtions and laws ba.sed
on those o f the US. Af ter the c iv i l war
they were restricted to areas in EOkla.
and the US followed adetribalization poli¬
cy which left the five with little autonomy.
FLAG, apiece of cloth or other material,
usually rectangular, bearing adistinctive
design and displaŷ  as asymbol or sig¬
nal. Regimental flags date back to ancient
battle standards—symbolic objects borne
on poles. Persona! standards of heads of
state derive from the heraldic banners of
medieval knights. Early national flags
often used royal insignia, like the fleur-de-
lis of France, or religious devices. The
United Kingdom's Union Jack combines
the crosses of St. George (England). St.
Andrew (Scot land) and St. Patr ick
(Ireland).

The Stars and Stripes of the US, offi¬
cially adopted by Congress on June 14,
1777, now consists of 13 alternate red and
white snipes for the original colonies, and
50 stars for the present states. Betsy Ross
supposedly m^e the first Stars and
Stripes. International organizations, in¬
cluding the Red Cross and the UN, have
their own flags. Other internationally used
flags include the white flag of surrender
and the yellow flag for infectious disease
(representing Qin the international code
of signals used at sea).
FLAG DAY, June 14. anniversary of the
adoption in 1777 of the Stars and Stripes
as the US flag.
FLAGG, James Montgomery (1877-
1960), US painter and illusttator famous
for aWWl recmiting poster showing abe¬
ckoning Uncle Sam who says "1 want
YOU." Flagg also drew homely scenes of
American life in avigorous pen-and-ink
technique for several popular magazines.
FLAGLER, Henry Morr ison (1830-
1913), US financier who lielped develop
Fla. In partnership with John D. rock¬
efeller. he help^ form the Standard

moving streams which require accurate
casting of the right lure. Coarse anglers
fish in slow, deep rivers. Sea anglers
generally fish for shaik, tuna, tarpon or
barracuda.
FISK, James (1834-1872), US financial
speculator, notorious for stock manipula¬
tion. With Jay Gould he engaged in abru¬
tal stock market struggle for control of the
Erie Railroad and together their attempt to
comer the gold market in 1869 led to the
BLACK FRIDAY scandal. He was shot by a
business associate and rival for the affec¬
tions of an actress.
FISKE, Minnie Madden (1865-1932),
US actress and director, amajor figure on
the New York stage from 1893. She was
noted for her portayals of Ibsen and
Shakespeare heroines.
FISSION, the division of cells, or some¬
times multicellular organisms, to produce
identical offspring. Binary fission results
in the production of two equal parts and
multiple fission in the production of more
than two equal parts. The term is normally
applied to the reproduction of multicel¬
lular organisms such as members of the
phylum protozoa.
FISSION, Nuclear, the splitting of the
nucleus of aheavy atom into two or more
lighter nuclei with the relea.se of alarge
amount of energy. Fission power is used
in nuclear reactors and the atomic bomb.
FITCH, John (1743-1798). US inventor
and engineer who built the first practical
steamboat (1787), larger vessels being
launched in 1788 and 1790. All were pad¬
dle-powered; his later attempt to introduce
the screw propeller was acommercial
fa i lu re .
nTZGERALD, Edward (1809-1883),
English poet and scholar. BtzGerald is
famous for his "translation" of Omar
Khayyam’s Rubaiyat (1859) in which he
managed to capture the spirit of the

.original whUe at the same time creating a
new masterpiece using his own images
and structure.
FITZGERALD, F. Scott (Francis Scott
Key Fitzgerald; 1896-1940), US novelist
and short story writer. The “spokesman"
of the Jazz Age in the 1920s, his works
deal with the ftnetic life style of the post-
WWl generation and the spiritual
bankruptcy of the so<alled American
Dream. His celebrated novel The Great
Gaisbv (1925) explores the rutliless
society of the 1920s. Tender Is the Night
(1934) draws upon his experience of
American expatriates in Paris and upon
the schizophrenic gaiety and breakdown
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Oil Company in 1S70, then built hotels
and railways that made Fla. avacation
c e n t e r .

FLAGSTAD, Kirstoi (1895-1962), Nor-
we^an singer, one of the greatest Wag¬
nerian sopranos. She made her New York
debut as Sieglinde in Die WalkUre in 1935
and retired from public singing in 1953,
though she continued making records.
FLAHERTY, Rober t Joseph (1884-
1 9 5 1 ) , U S p i o n e e r d o c u m e n t a r y
filmmaker. He is chiefly famous for
Nanoak of the North (1922), asmdy of
Eskimo life, and Man of Aran (1934),
about life on the Aran Islands of Ireland.
FLAMENCO, name given to the folk
music of Andalusia in southern Spain.
Like most folk musk traditions, flamenco
combines singing and dancing, and the in¬
fluence of Moorish music has helped to
create one of the most distinctive, color¬
ful. and exciting of all folk music styles.
True flamenco singing and dancing re¬
quires aconsiderable amount of training
and skill, and professional flamenco
groups are admired throughout the world.
FLAMINGO, several species of colorful
water birds, of the family Phoenicop-
teridae, related to herons. They have long
spindly legs and necks, and large bills
with bristles which they use to sift then-
food from the water. Hieir plumage is
white, pink and black. They live in large
flocks on alkaline lakes in America.
Afr ica and SEurasia.
FLAMINIAN ROAD, ancient Roman
road connecting Rome with Cisalpine
Gaul. Begun in 220 BC, it ori^oally ex¬
tended some 200mi to modem Rimini.
FLANAGAN, Edward Joseph (1886-
1948), Irish-bom US Roman Catholic
priest who founded boys town, aself-
governing community of homeless boys,
near Omaha, Neb. , in 1917. Af ter WWn
he helped organize youth facilities abroad
for the US government.
FLANDEI^, medieval county on the
coast of NW Europe, largely cwre^nd-
ing to NBelgium, with smaller portions in
the Netherlands and France. In the 14th
and ISth centuries, wealth from trade and
t e x t i l e m a n u f a c t u r e e n r i c h e d t h e c h i e f
towns (Antwerp, Ypies, Bruges and
Ghent) and made Flanders amajor cul¬
tura l center. I ts famous ar t is ts inc luded
BRUECEU RUBENS and VAN DYCK.
F L A T F I S H b o n y fi s h o f o r d e r
Pleuronect i formes having acharac¬
teristically flat, asymmetrical body with
both eyes (in adults) on the.upper side.
Species include turiwt, halibut, plaice.

sole, and flounder.
FLATFOOT, deformity of the foot in
which the longitudinal or transverse ar¬
ches of the feet are flattened or lost: this

results in loss of spring and the inefficient
use of the feet in wmjdng or running, it
may result from muscle weakness or be
congenital. Corrective exercises and shoe
wedges may relieve the condition.
FLATHEAD INDUNS, North American
tribe of the Salish linguistic family in¬
habiting WMont. The name derives from
the head-flattening practiced by tribes
from whom the Flath^s took slaves. The
Flatheads were early converts to Clijis-
tianity, and most now live at Flathead
Lake, Mont.
FLAUBERT, Gustave (1821-1880) .
Rrench novelist, ascrupulous observer and
stylist, whose work infruenced much sub¬
sequent FretKh writing. His fiiw work,
Madame Bovary (1856-57), brought him
immediate fame. The exotic Carthaginian
setting of Salammbd (1862) showed an
equal mastery of Romantic style. His
Three Tales (1877) set in modem,
medieval and ancient times combined both
Romanticism and real ism.

FLAX, an important plant of temperate
and subtropical areas grown for its fiber
and fo r l i nseed o i l . F lax was fi rs t cu l¬
tivated in the Mediterranean basin, and
has been an important crop thousands
of years. The native flax of Eurasia is a
strawlike annual, about 2or 3ft high, bear¬
ing blue or whitish flow«s. nie flowers
ripen into seed capsules ot bolls. The
plants germinate quickly and flower
within ̂ ut two months. Crops are usual¬
ly harvested after about 14 weeks. After
the fibers have been separated from the
seed, they are freed from the woody por¬
tion of the stem by soaking (retting) and
scraping (scutching). The longer fibers are
separated by acombing process called
hackling, and are spun into yam.
PLEAS, wingless insects with legs
developed for jumping, and alaterally
compressed body. They suck the blood of
host animals, and can cany such diseases
as the bubonic plague. The flea survives
its early stages in insanituy conditions;
when newly emerged, adults leap onto
passing hosts.
FLEMING, Sir Alexander (1881-1955),
Brit ish bacteriologist, discoverer of
lysozome (1922) and penicillin (1928).
Lysozome is an enzyme present in many
b̂ y tissues and lethal to certain bacteria;
its discovery prepared the way for that of
antibiotics. His discovery of penicillin was
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rainfall may have asimilar effect. Coastal
flô ng may result from an excepbooally
high tide combined with onshore winds,
or, of course, from atsunami. River floods

be forestalled by artificially deepening
and broadening river charmels or by the
construction of suiud)ly positioned dams.
FLORENCE or Firenze, historic city in
central Italy, capital of Firenze province,
on the Anio Rat the foot of the Ap^
nines. Atown on the Cassian Way during
Roman times, it grew to become apower¬
ful medieval republic, dominating Tus¬
cany. Florence was amajor commercial
and artistic center during the Renmssance.
It retains many architectural and other art
treasures which, together with the
proximity of the Apennines, serve to make
the city an important tourist center. The
great art museums of Florence include the
UfTizi Gallery, the Pitli Palace and the Ao-
cademia. Famous figures associated with
F l o r e n c e i n c l u d e S R U N E U n s c H i . d a n i b ,
□tOTTO. MACHlAVELli MASACOO, MKHELAN-
GBLO and SAVONAROLA. Glass and leathCT-
ware, pottery, furniture and precision in¬
struments are among its products. In 1966
floods seriously damaged many trf
Florence’s an treasures. Pop 455,300.
F L O R E Y, H o w a r d Wa l t e r ,
Florey of Adelaide (1898-1968). Aus¬
tralian-born British pathologist who
worked with E. B. chain and others to ex¬
tract penicillin from Penicillium notatum
mold for use as adierapeutic drug (1934-
44). He shared with Chmn and Alexander
FLEMING the 1945 Nobel Prize for Physiol¬
ogy or Medicine.
FLORIDA, the ’’Sunshine State," south
Atlantic state of the US South. It is alow-
lying peninsula between the Atlantic
Ocean and the Gulf of Mexico. In the
NW, apanhandle of gently rolling hills
extends Walong the Gulf The climate is
hot and humid in summer, mild in wint«.

TTie US acquired Florida ft-om Sp^ in
1819, and slave owners from Geoipa es¬
tablished cotton and tobacco plantations in
the N. The defeat of the Seminole Indians
in 1842 opened the rest of the state to set¬
tlement. Late in the 19th century an ex¬

panding railroad system encouraged the
development of tourism and die citrus
fruit industry. Premature hopes for
developing the poor and backward state
resulted in aseries of failed real-estate
booms. Dramatic development began with
WWIl, when the government built
military installations there. In the 1950s,
the Kennedy Space Center was established
at Canaveral, and aeronautical and

largely accidental; and it was developed as
atherapeutic later, by Harold flotiey and
Ernst Chain. All three received the 1945
Nobel Prize for Physiology or Medicine
for their work.
FLEMING, lao (1908-1964). British
novelist, creator of secret agent James
Bond, known also as 007.
FLEMING, Peggy (1948- ), US iee-
skater. winner of US, Olympic, and world
figure skating titles 1963̂ 48.
FLEMISH, the form of Dutch tradition^-
ly spoken in NBelgium. Given official
equality with French in 1898, it became
the official language of NBelgium in
1934,
FLEXNER, Abraham (1866-1959). US
educator who (m f̂oundly changed medical
leaching in the US. His survey of medical
schools (1910) led to drastic reorganiza¬
tion. He was founder and first director
(1930-39) of the Institute for Advanced
Study. Princeton, NJ. His brother, Simon
Flexner (1863-1946). made major con¬
tributions to viral-disease research as
director of laboratories (1903-35) and
director (1920-35) of the Rockefeller In¬
stitute (now Rockefeller University).
FLIES, members of the insect older Dip-
tera which number about 85,000 species,
and whose second pair of wings has bMD
reduced to apair of halteres, or balancing
organs, which act as gyroscopes. These
give flics great agility. They have two
compound eyes; the antennae act as tac¬
tile, and possibly also smelling and hear¬
ing. organs. Their mouths are adapted
either for sucking (as in the house fly), or
piercing (as in raosqmtoes). Their larv^,
called maggots, live on plants or decaying
flesh. Adults f^ on nectar, other insects,
decaying matter or animal blood. The
mosquito and tsetse fly carry malaria and
slewing sickness respectively.
FLDST, or chert, sedimentary rock com¬
posed of microcrystallinc quartz and chal-
ĉ ony. It is found as nodules in limestone
and chalk, and as layered beds, and was
mainly formed by alteration of marine
sediments of siliceous organisms, wd by
replacement, preserving many fossil out¬
lines. Ahard rock flint may be chipped to
form asharp cutting edge, and was used
by STONE age men for their characteristic
too ls .
FLOODS AND FLOOD CONTROL.
River floods are one of mankind’s worst
enemies. Often floods arc caused by un¬
usually rapid thawing of the winter snows;
the river, unable to hold the increased
volume of water, bursts its banks. Heavy

c a n
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other high-tech industries burgeoned.
Migrants from the Midwest and north¬

east, both workers and affluent retirees,
swelled the state’s population, which be¬
tween 1940 and 1990 increased nearly
sevenfold. After 1959, refugees from
Cuba settled in Miami, where they were
joined by other immigrants from the Car-
ribbean and latin America. That city is
DOW often viewed as the commercial capi¬
tal of Latin America, and Florida is a
major station in the illicit drug traffic be¬
tween South Amer ica and the US. Wi th
growth and diversification, Rorida has be¬
come increasingly ctnservative political-'

F l o r i d a P r o fi l e
Name of state; Rorida

Capital; Tallahassee (Other important
cities: Jacksonville, Miami, Tampa, Orlan¬
do, St. Petersburg, Fort Lauderdale)
Neighbors: Georgia, Alabama
Statehood: Mar. 3, 1845 (27th state)
Fami l iar name: Sunshine State
Area: 58,560sq mi
Pop. (1990): 12,938,000 (Rank: 4)
%change 1980-90: 32,7
Density persq mi: 239.6
%metropolitan: 90.8
Electoral votes: 25
Racial comp.: White 83.1%; black,
13.6%: Hispanic. 12.3%; Asian, 1.2%
Per capita money income (1987):
$12,456 (Rank; 12)
Elevation: Highest-345ft, in Walton Co.
Lowest-sea level, Atlantic Ocean
Motto; "In God we trust"

Statefiower: Orange blossom
State bird: Mockingbird
State tree: Sabal palm
State song; "Swanee River"
I N D U S T R Y A N D T R A D E
Gross state product (1986): $177.7 bil.
(Rank: 6)
Farm products: Oranges, greenhouse,
tomatoes, sugar
Farm marketings (1989):
$6.2 bil. (Rank: 8)
Manufactures: Electrical equipment,
food products, printed materials, transpor¬
tation equipment
Value of mfrs. shipped (1987):
$56.6 bil. (Rank: 16)
Mining: Phosphate rock

FLORIDA KEYS, chain of about 20
s m a l l c o r a l i s l a n d s o f f S F l a . T h e i r a r c
curves SW from Biscayne Bay Sof Miami
to Key West. Causeways bearing some
160mi of highway link most of the is¬
lands, which support fishing and farming
and attract vacationers.
FLOTSAM, Jetsam and Lagan are all
terms in maritime law relating to goods
lost at .sea as distinct from goods washed
ashore f rom awreck. Goods found float¬
ing on the surface are flotsam. Goods
thrown overboard (to listen aship) and
that sink are jetsam, but if they sink and
are marked by abuoy or flag, to indicate
ownership, they are lagan (or ligan). All
lagan must be renimed to the owner. But
flotsam and jetsam need not be returned
unless the owner claims them. Rotsam,
jetsam and lagan are all subject to the law
of salvage whereby the finder or rescuer
of the goods is entitled to reward, pro¬
vided it was not his legal duty to recover
goods so lost.
FLOUR, fine powder ground from the
grains or starchy portions of wheat, lye,

!com. rice, potatoes, bananas or beans.
Plain white flour is produced from wheat;
soft wheat produces flour used for cakes
and hard wheat, with ahigher gluten con¬
tent. makes flour used for bread. Rour is
made from the endosperm, which consti¬
tutes about 84% of the grain; the remain¬
der comprises the bran, which is the outer
layers of the grain, and the germ, which is
the embryo. Grain used to be milled by
hand between two stones, until the de¬
velopment of wind, water or animal driven
mills. In modem mills, the grain is thor¬
oughly cleaned and then tempered by
bringing the water content to 15%, which
makes the separation of the bran and germ
from the endospemi easier. The endo¬
sperm is broken up by rollers, and the
flour is graded and bleached. It may then

be enriched with vitamins. Byproducts are
used mainly for cattle food, although
wheat germ is an important source of
v i t a m i n E

FLOWER, the part of an angiosperm that
is concern̂  widi rejM-oduction. There is a
^at variety of floral structure, but the
basic organs and structure are similar.
Each flower is borne on astalk or pedicel.
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study of airflow relating to the design of
airplanes and rockets.
FLUKES, parasitic flatworms, some of
which are important disease carriers. The
sheep liver fluke lives in the bile duct of
mammals. Its eggs pass out of the intes*
tine into water, where the larvae infect
water snails, then wait on vegetation to
eaten by mammals. The bl<»d fluke bil-
harzia is responsible for the disease schis¬
tosomiasis. which is thought to affect 250
million people throughout the world.
FLUORIDATIOH add i t i on o f sma l l
quantities of fluorides (see fluorinh) to
public water supplies, bringing the con¬
centration to 1ppm. as in some natural
water. It greatly reduces the incidence of
tooth decay by strengthening the teeth.
Despite some opposition, many authorities
now fluoridate water. Toothpaste contain¬
ing fluoride is also valuable.
FLUORIDE, chemical compound of the
element fluorine, and an important trace
element in the b̂ y. The bones and teeth
contain most of the body’s fluoride. Sea
fish and tea are rich sources, but intake is
mainly from drinking water. Fluoridation
of water that contains the ideal level of
one pan per million (1 ppm) significantly
reduces the incidence of dental decay
(caries) in the community.
FLUORINE, chemical element, symbol
F; at.no. 9; relative atomic mass 19. It oc¬
curs chiefly in the form of the minerals
fluorspar (calcium fluoride) and cryolite
(sodium aluminum fluoride).

Fluorine is amember of the halogen
family of elements. It is apale yellow,
corrosive, and poisonous gas and is the
most electronegative and reactive of all
elements. Fluorine and its compounds are
used for glass etching, production of
fluorocarbons, and in drinking water to
prevent dent̂  caries. Fluorine and the
fluoride ions are highly toxic.
FLUOROCARBONS, hydrocarbons in
which hydrogen atoms are replaced (whol¬
ly or in part) by fluorine. Because of the
stability of the carbon-fluorine bond, they
are inert and Iteal-rcsistant. Thus they can
be used in artificial joints in the body, and
where hydrocarbons would be decom¬
posed by heat, such as in sp̂ ecrafi heat-
shields. the coating of nonstick pans or as
lubricants. Liquid fluorocarbons are used
as refrigerants.
FLUOROSCOPE, device used in medi¬
cal diagnosis and engineering quality con¬
trol which allows the direct observation of
an X-ray beam which is being passed
through an object under examin^ion. It

the tip of which is expanded to form are !
cepiacle that bears the floral organs. Tlie
sepals are the first of these organs and are
normally green and leaflike. Above the sc-
pds there is aring of petals, which are
normally colored and vary neatly in
shape. The ring of sepals is termed the ca¬
lyx. and the ring of petals, the corolla.
Collectively the calyx and corolla are cal¬
led the perianth. Above the perismth are
the reproductive organs comprising the
male organs, the stamens (collectively
known as the androecium) and female or¬
gans, the ca l̂s (the gynoecium). Eachstamen consists of aslender stalk or fila¬
ment, which is capped by the pollen-pro¬
ducing anther. Each car̂ l has aswollen
base, the ovary, which contains the ovules
that later form the seed. Each carpel is
connected by astyle to an expanded struc¬
ture called the stigma. Together, the style
and stigma are sometimes termed the pis-

Pollen produced by the stamens is trans¬
ferred eidter by insects or the wind to the
stigma, where pollination takes place.
Many of the immense number of varia¬
tions of flower form are adaptations that
aid either insect or wind pollination. (See
also PLAtrr kingdom.)
FLU. See influenza.
FLUID, asubstance which flows (under¬
goes acontinuous change of shape) when
subjected to atangential or shearing force.
Liquids and gases are fluids both taking
the .shape of dteir container. But while li¬
quids are virtually incompressible and
have afixed volume, gases expand to fill
whatever space is available to them.
FLUIDICS, application of fluid flow to
perform such functions as sensing, con¬
trol, actuation, amplification and informa¬
tion processing. Many of these functions
can also be accomplished by electronic
circuitry, but fluidic devices are preferable
in certain hostile environments where
electronic components would fail, such as
under conditions of excessive heat,
humidity or vibrations. Afluidic device is
especially efficient for systems in which
the flow of fluid plays an integral part,
such as certain chemical-engineering
processes and automotive fuel systems.
FLUID MECHANICS, the study of
moving and static fluids, dealing with the
forces exerted on afluid to hold it at rest
and the relationships with its boundaries
that cause it to move. The scope of the
subject is wide, ranging from hydraulics,concerning the applications of fluid flow
in pipes and channels, to aeronautics, the

t i l .
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conta ins afluorescent screen which con¬
verts the X-ray image into visible light
(see LUMINESCENCE) and, often, an image
i n t e n s i fi e r.

FLUT^ reedless woodwind instrument
of ancient origin. The modem concert
flute is atransverse or side-blown instru¬
ment, the earlier form being, like the re¬
corder, end-blown. It was in widespread
use by the end of the 18th century. The C
flute with athree octave range is the
standard instrument. Otlier types include
the bass flute and the piccolo, about half
the size of the flute and the highest-
pitched instrument in the orchestra. The
^ccolo is widely used in military bands.
FLYING FISHES, members of the femi-
ly Exocoetidae, tropical fish which propel
themselves out of the sea by an elongated
lobe of the tail. They can glide on their
fins for over 0.4km (0.25mi) but the
flights are usually 55m (180ft) or less. The
reason for flying is to escape predatory
fish .

FLYTSG SAUCER, popular term for
Unidentified Flying Object (UFO). UFOs
have been reported for many years, but
only caught the public imagination in the
1950s’ "saucer scare." Most sightings are
obviously erroneous, but anumber of reli¬
able observations remain unexplained.
FLYING SQUIRRELS, members of the
family Sciuridae, afamily of squirrels
which glide on aweb of skin between
their legs. They uSe their tails to balance
and as arudder. Flying squirrels are found
throughout the world but are most com¬
mon in SE Asia. Their habits are similar to
those of other squirrels.
FLYNN, Elizabeth Curtey (1890-1964),
labor leader, political activist, and first
woman leader of the Communist Party in
the US. She helped form the American
Civil Liberties Union (ACLU) in 1920
and Joined the Communist Party in 1937,
becoming chairperson in 1961. Flynn was
imprisoned from 1955 to 1957 under the
Smith Act, which made it acrime to advo¬
cate or belong to agroup that advocated
overthrow of the US government.
FOCH, Ferdinand (1851-1929), out¬
standing French army marshal. His
courageous stand against the Germans at
the Mame in 1914 led to fu r ther com¬
mands and (1917) becoming chief of the
French general staff. He commanded the
Allied annies in France, April-Nov.,
1918. launching the Aisne-Mame offen¬
sive which ended WWI.

FOG, in essence, acloud touching or near
to the earth’s surface, Afog is suspension

of tiny water (sometimes ice) particles in
the air. Fogs are aresult of the air’s
humidity being high enough that conden¬
sation occurs around suitable nuclei; they
are found most often near coasts and large
inland bodies of water. In industrial areas,
fog and smoke may mix to give smog.
Persistent advection fogs occur when
warm, moist air moves over cold land or
water. (See also clouds.)
FOKINE, Michel (1880-1942), Russian-
born US dancer and choreographer, a
founder of modem ballet. Influenced by
the work of Isadora duncan. he stressed
the total effect of expressive dancing, cos¬
tume, music and scenery. He worked in
Paris as chief choreographer of dia-
GHmEVS Ballets Russes 1909-14, and
from 1925 directed his own company in
the US.
FOKKER, Anthony Herman Gerard
(1890-1939), Duich-American pioneer in
aircraft design. In WWI he designed pur¬
suit planes for Germany, developing a
synchronizer mechanism by which guns
could be fired from directly behind a
plane’s propeller blades. In 1922 Fokker
emigrated to the US where he designed for
the Army Air Corps and built transpon
planes, such as the Fokker T-2, which in
1923 made the first nonstop flight across
the US.

FOLD, abuckling in rock strata. Folds
convex upward are called anticlines;
those convex downward, syndines. Uiey
may be tiny or up to hundreds of miles
across. Fol̂  result from horizontal pres¬
sures in the earth’s crust and result in crus¬

tal shortening. The upper portions of an¬
ticlines have often been eroded away.
FOLGER SHAKESPEARE LIBRARY,
Washington, D.C., institution possessing
the world’s largest collection of Shake-
speariana, including 79 First Folios and a
host of material on the Tudor and Stuart
periods. Opened in 1932, the collection
was assembled initially by American
philanthropist Henry Clay Folger (1857-
1930) and his wife.

FOLK ART, paintings, sculptures, or
crafts created by individuals according to
local needs, tastes, and traditions. Primi¬
tive, folk, and popular arts are intended for
relatively large audiences and usually
classified as nonelite in contrast to art in¬
tended for relatively small audiences and
classified as elite, mature, sophisticated,
serious, or high.

The portrayal of everyday life in the ob¬
jects of folk art makes it avaluable source
of history.
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FONDA, family of US stage and screen
actors. Henry Fonda (1905-1982) played
earnest, idealistic heroes in Young Mr.
Lincoln (1939). The Grapes of Wrath
(1940), and The Ox-Bow Incident (1943).
He repeated his stage success in Mr.
Roberts in the 1955 Rim. His daughter
Jane Fonda (1937- ), developed from
sex-kitten roles to powerful dramatic
achievements in They Shoot Horses Don 'i
They (1969) and Klute (1971). She was
active in the anti-Vietnam War movement.
Her brother, Peter Fonda (1939- ),
produced and starred in Easy Rider
(1969). afilm that reflected the mood of
1960s youth.
FONTAINEBLEAU, town in the depart¬
ment Seine-et-Marne, France. Situated
37mi SE of Paris, the town did not
develop until the 19th century. Fon¬
tainebleau is primarily arecreation and
tourist town. The magnificent palace of
the French kings, built in the 16th century
on the site of aroyal hunting lodge, stands
just outside of the town. It was the scene
of Napoleon’s farewell to his army after
his abdication in 1814. Fontainebleau
forest, once aroyal hunting ground, was a
favorite subject for the 19th-century
landscape painters known as the bakbizon

S C H O O t -

FONTEYN, Dame Margot (Dame Mar-
got Fonteyn dc Arias; 1919-1991).
English prima ballerina of the Royal
let. Before WWll she had danced leads in
Giselle, Swan Lake and The Sleeping
Beauty and ashton had begun
choreographing works for her. She retired
from the Royal Ballet in 1959, but con¬
tinued to appear as aguest star and in
1962 formed adance partnership with
NUREYEV that won new iniemation^ fame
for bodi of them.
F O O D A N D A G R I C U LT U R E O R ¬
GANIZATION (F AO). agency of the
UN. established in 1945, with head¬
quarters in Rome. It provides member na¬
tions with information on food Md
agricultural problems and with technical
and financial aid.
F O O D A N D D R U G A D M I N I S T R A -
TION, US (FDA), Federal agency in the
Department of Health and Human Ser¬
vices, set up in 1940 to enforce the laws
maintaining standards in the sale of food
and drugs. Originally conewned largely
with preventing adulteration and ptwr
food hygiene, the FDA is now also in¬
volved in testing the safely, reliability and
usefulness of drugs and chemicals, and as¬
sessing the effects on health of "accidental

FOLK DANCING, traditional popular
dancing, often stylistically peculiar to a
nation or region. Folk dMces derive
variously from ancient magic and
religious rituals and also from the sequen¬
ces of movement involved in certain
forms of communal labor. Famous n«ion-
al dances include the Irish jig, Italian
tarantella and Hungarian czardas. The
American Folk Dancing Society popula¬
rizes American folk dances, notably the
square dance where an expert "caller"
gives rhyming instruedons. Many US dan¬
ces have European origins, but their bam
dance setting is authentically American.
(See also dance, square dance)
F O L K L O R E a c u l t u r e ’ s t r a d i t i o n a l
beliefs, customs and superstitions handed
down informally in fables, myths, legends,
proverbs, riddles, songs and bdlads.
Folklore studies were developed in the
18(X)s, largely through collection and col¬
lation of material by the gjumm brothers,
and folklore societies were set up in
Europe and the US. The American
Folklore Society was founded in 1888.
The extent to which folktale themes are
echoed and paralleled among distinct and
isolated cultures is truly remarkable. One
of the major studies of this phenomenon is
Sir James Frazer’s Golden Bough (1890).
(See also fablE; mythology.)
FOLK MUSIC, traditional popular music
stylistically belonging to aregional or eth¬
nic group. Compositions are usually
anonymous and, being in the main orally
transmitted, often occur in several <Uf-
ferent versions. Folk music of the US in¬
cludes the English ballads of Kentucky,
Mexican music of the Southwest, and
black music of the South. Among dt̂ ical
composers influenced by folk music are
B61a BARTOK, Zoitfin kooaly. Aaron
COPLAND and Ralph vaughan wiluams.
FOLSOM, prehistoric American Indian
culture. The existence of Folsom man has
been deduced from the evidence of spear¬
heads. stone tools and animal bones first
discovered in 1928 at Folsom. New
Mexico. The Folsom points, or flint spear¬
heads. are leaf-shaped and have a
lengthwise groove. Folsom culture is
thought to have been nomadic, based
mainly on hunting now extinct species of
b ison , camel , and mastodon. Ar¬
chaeologists estimate the age of the Fol-

implements as more than 10,000
years. Important Folsom remains have
been found in northeastern Colorado and

far afield as Alberta, Canada, and
southern Texas.

s o m

a s



4 6 2 F O O D P O I S O N I N G

additives" such as pesticides.
FOOD POISONING, disease resulting
from ingestion of unwholesome food
usually resulting in colic, vomiting, diar¬
rhea and general malaise. While anumber
of virus, contaminant, irritant and allergic
factors may play apart in some cases,
three specific types are common; those
due to staphylococcus, Clostridium and
salmoneUa bacteria. Inadequate cooking,
allowing cooked food to stand for long
periods in warm conditions and con¬
taminat ion o f cooked food wi th bacter ia
from humans or uncooked food are usual
causes. Staphylococci may be introduced
f r o m a b o U o r f r o m t h e n o s e o f a f o o d
handler; they produce atoxin if allowed to
grow in cooked food. Sudden vomiting
and abdominal pain occur 2-6 hours after
eating.

Closiridium poisoning causes colic and
diarrhea, 10-12 hours after ingestion of
con tamina ted meat . Sa lmone l la en te r i t i s

causes colic, diarrhea, vomiting and often
fever, starting 12-24 hours after eating;
poultry and human carriers are the usual
sources. Botulism is an often fatal form of

food poisoning. In general, food poisoning
is mild and self-limited, and symptomatic
measures only are needed; antibiotics rare¬
ly help.
FOOD PRESERVATION, anumber of
techniques used to delay the spoilage of
f o o d . T h e r e a r e t w o m a i n c a u s e s o f

spoilage: one is Che putrefaction that fol¬
lows the death of any plant or animal; the
other is over-ripening, the result of the ac¬
tion of certain plant eitzymes. Heating
destroys these enzymes and the bacteria
responsible for putrefaction but, before it
cools, the food must be sealed in sterile
cans o r bo t t les , i so la ted f rom a i r -borae
bacteria. Freezing slows the enzyme ac¬
tion and the reproduction of the bacteria
and preserves flavor better. Dehydration,
irradiation and preservwves are also used.
Traditional means of preservation include
smoking, salting and pickling. (See also
FOOD POfSONtNG; RBTUGERATION.)
FOOD STAMPS, federal welfare pro¬
gram, administered by the states, that
provides needy households with monthly
allotments of stamps or coupons exchan¬
geable like money for food in most food
stores. Most households receiving welfare
benefits are automatically eligible for food
stamps. Other households, including
single persons and childless couples, may
qualify on the basis of need. The value of
the monthly stamp allotment is inversely
proportion^ to household income.

FOOTBALL, popular US sport, played
with aleather-covered oval-shaped ball,
by two teams of 11 players. The football
gridiron or field is 120yd long by 53yd 1ft
wide, with two end zones 10yd deep, each
with an H-shaped goal post having a
crossbar 10ft hî . Playing time for men is
6 0 m i n , d i v i d e d i n t o t w o h a i f s o f t w o
quarters each. To score, ateam must run
or pass the football over the opponent’s
goad line, or kick it through the uprights of
the goal post. Atouchdown (running or
passing die ball over the goal line) scores
six points, afield goat (kicking the ball
over the goal post) three points, and after a
touchdown an extra point or conversion
(usually by kicking the ball over the
crossbar) one point. Possession of the ball
is the key to scoring; the offensive team
has four plays, or downs, to advance 10yd
and keep possession of the ball by gaining
anew fet down. The defense obtains the

ball by stopping the offense from gaining
10yd within four downs, by intercepting a
pass or by recovering afumble (dropped
ball).

Early US football was similar to soccer,
but today’s game evolved from rugby,
which pennits handling of the ball. In the
1 8 8 0 s t h e m a i n r u l e s a n d t a c t i c s o f
American football were devised by Yale
U’s Walter Camp, the "father” of the
game. The new college sj»n soon became
popular, but public criticism of its physi¬
cal violence brought about ameeting of
President Theodore Roosevelt with col¬
lege team representatives in 1906 that
resulted in banning mass formations and
other dangerous practices. Forward pass¬
ing of the ball was legalized, opening up
the strategy and tactics of the game.

Orgatuzed professional football began in
1921 with formation of the National Foot¬
ball League, although the Depression of
the 1930s and WWII retarded the NFL’s

development. After the war the televising
of the pros’ faster, more skillful and haid-
hitting style of play contributed to making
the sport extremely popular. The two
major pro leagues merged in 1966 into the
NFL’s American and National conferen¬
ces, each having 14 teams in the early
1980s; aSuper Bowl championship game
between the conference winners has been
play^ every January since 1967. Ca¬
nadian football more closely resembles the
US game than it does either soccer or
rugby.
FORAMINIFERA, single-celled
animals. Each species has alimy shell
wh i ch s i nks when t he f o ram in i f e r d i es .

s e a
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develop aukifieo field toeorv in which
three and perhaps all four forces would be
found to be manifestations of asingle
force. Scientists have not been able to
confirm the existence of ahypothesized
fifth force, avery weak force supposed to
counteract gravitation.
FORD, Ford Madox (1873-1939), in-
fluentî  English man of letters, bom Ford
Madox Hueffer. His novels The Good Sol¬
dier (1915) and Parade’s End (1924-28),
atetralogy, described the decline of the
English upper classes before WWl. As
first editor of The English Review (1908-
11), he encouraged such writers bsconrad
(with whom he also collaborated), pound.
FROST and D. H. lawrbnce.
FORD, Gerald Rudolph, Jr. (1913- ).
38th president of the US. Bom Leslie
King Jr., in Omaha, Neb., Ford was
adopted and renamed before he was two
by hi.s mother’s second husband. Ford
grew up in Grand Rapids. Mich., gradu¬
ated from the U. of Michigan, where he
had been astar football player, worked his
way through Yale U. Law School as a
coach, and relumed home to practice law
in 1941. He served four years in the Navy
during WWII, becoming alieutenant-com¬
mander.

Ford ran for Congress in 1948 and won.
He became ahard-working Congressman
and remained in the House of Repre¬
sentatives for 25 years. He obtained aseat

the powerful House Appropriations
Committee and was known as aconserva¬
tive and an internationalist. In 1964 Ford
became Republican Minority Leader of
the House. Several times Ford was con¬
sidered as apossible vice-presidential
nomineee. but he remained in the House.
On Oct. 12, 1973. President Nixon
nominated Ford to succeed Spiro A^ew
as vice-president. On Aug. 9, 1974, Nixon
resigned the presidency over the Water¬
gate crisis and Ford took the oath of of¬
fice. declaring, "Our long national
mî tmare is over ...Our Constimtion
works." Ford lost popularity because of
his pardon of Nixon and becau.se of infla¬
tion and economic recession. The US-sup¬
ported regime in Vietnam was overthrown
by the communists in 1975. Ford narrowly
lost the 1976 presidential election to
Jimmy Carter.
FORD, Henry (1863-1947). American
automobile production pioneer. He
produced his first automobile in 1896 and
established the Ford Motor Company.
Dearborn, Mich., in 1903. By adopting
mass-assembly methods, and introducing

These shells form deposits of forami-
niferan ooze which cover one third of the
ocean floor.
FORBES, Esther (1891-1967). US
author of historical novels. In 1943 she
won the Pulitzer Prize in American history
for her biography Paul Revere and the
World He Lived In. In 1944 she won the
Newbery Medal for her young adult novel
Johnny Tremain, about ayoung apprentice
during the time of the American Revolu¬
t ion .
FORBES, John (1710-1759), British
general in the french and indi^ wars. In1758 he commanded an expedition, which
included adetachment led by George
Washington, from Halifax, Nova Scotia,
against Fort Duquesne, on the Ohio R.

Despite great hard îp Forbes' troops
took the fort, renaming it Fort Pitt (now
Pittsburgh, Pa.). Emaciated and exhausted,
Forbes was taken to Philadelphia where he
died.
FORBIDDEN CITY, walled enclosure in
Beijing (Peking). China, containing the
imperial palace, its grounds, reception
halls and state offices. In imperial times,
the Forbidden City was closed to the
public.
TORCE, in mechanics, the physical quan¬
tity which, when it acts on abody eithw
causes it to change its state of motion (i.e.,

sto it an acceleration), or tends to
deform it (i.e., induces in it an elastic
strain). Dynamical forces are governed by
Newton’s laws of motion, from the second
of wWch it follows that agiven force ac¬
ting on abody produces in it an accelera¬
tion proportional to the force inversely
proportional to the body’s mass and oc¬
curring in the direction of the force. For¬
ces are thus vector quantities with direc¬
tion as well as magnitude. They may be
manipulated graphically like other vectors
the sum of two forces being known as
their resultant. The SI Unit of force is the
newton, aforce of one newton being that
which will produce an acceleration of
Icm/sec^ in amass of 1gram.
FORCES, Fundamental, nanira) forces
posited by scientists to account for all the
phenomena of the universe. Until recently,
there were four ftindamental forces:
gravity, the attraction one body exerts on
another; electromagnetism, the source of
light, radio waves, and other forms of
radiation; the "strong force," which binds
panicles in the nucleus of the atom, and
the "weak force," which makes atoms
break down in r^ioactive decay. Albert
Einstein and other theoreticians sought to

i m
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ihe moving assembly line in 1913, Ford
rcvolutioniTed automobile production.
Ford saw that mass-produced cars could
sell at aprice within reach of the average
American family. His Model Tsold 15
million (1908-26). Ford was aparadoxical
a n d o f t e n c o n t r o v e r s i a l c h a r a c t e r . A l ¬
though aproud anti-intellectual, he set up
s e v e r a l m u s e u m s a n d t h e f a m o u s f o r d
BOUNDATiON. Aviolent anti-unionist, he
reduced the average working week, intro¬
duced profit sharing and the highest mini¬
mum daily wage of his time. In 1938 he
accepted aNazi decoration and became a
leading isolationist. At the outbreak of
war. however, he built the world’s largest
assembly plant, to produce B-24 bombers.
F O R D , H e n r y D ( 1 9 1 7 - 1 9 8 7 ) , U S
automotive executive, the grandson of
Henry Ford. He revivified the ailing Ford
Motor Co. during the 1940s and 1950s
and served as i ts chief execut ive officer
from 1960 to 1979.
FORD, John (1895-1973), US motion
picture director. One of the great masters
of his craft, he began directing the first of
his more than 125 films in 1917. He won
Academy Awards for The Informer (1935)
The Grapes of Wrath (1941), How Green
Was My Valley (1942), and The Quiet
Man (1953). In later years, his principal
output was Westerns, aform he had
pioneered with such early films as The
Iron Horse {\92A) and Stagecoach {\9Z9).
FORD FOUNDATION, philanthropic
corporation founded by Henry Ford in
1936. With assets of over $3 billion, it is
the world’s largest philanthropic trust. The
foundation uses its funds for educational,
cultural, scientific and charitable purposes
in the US and abroad.
FOREIGN LEGION, elite mercenary
army created in 1831 by the French to
save manpower in Algeria, The legion
fought mainly outside France until Al¬
gerian independence (1962): in Morocco.
Madagascar. Spain, Mexico, the Crimea
and Indochina.

FOREIGN SERVICE, diplomatic and
consular employees of the US Department
of State. They staff embassies and consu¬
lates, promote friendly relations between
the US and countries where they serve,
advise on political and economic matters,
protect and aid US citizens abroad and
deal with aliens seeking entry to the US.
(See also state, us depahtmeiw of,)
FORENSIC MEDICINE, the branch of
medicine concerned with legal aspects of
death, disease or injury. Forensic medical
experts are commonly required to examine

corpses found in possibly criminal cir¬
cumstances. They may be asked to
elucidate probable cause and approximate
time of death, to investigate the possibility
of poisoning, trauma or suicide, to analyze
links with possible murder weapons and to
help to identify decayed or mutilated
bodies.

FORESTER C(«a) S(cott) (1899-
1966). English novelist, best known for
his popular Captain Homblower novels
set in the Napoleonic period. An earlier
novel. The African Queen (1935), was
made into an Academy Award-winning
film in 1951.

FORESTRY, management of forests for
productive purposes. In the US, aforestry
program emerged in the 1890s because of
fears of a"limber famine" and following
exploitation of the Great Lakes pine
forests. Congress authorized the first
forest reserves in 1891; creation of the
forest service in 1905 put forestry on a
scientific basis.

The most important aspect of forestry is
the production of lumber. Because of
worldwide depletion of timber stocks, it
has become necessary to view forests as
renewable productive resources, and be¬
cause of the lime scale and area involved
in the growth of aforest, trees need more
careful planning than any other crop.
Forestry wotk plans for acontinuity of
timber production by balancing planting
and felling. Other important functions are
disease, pest, fire and flood control. The
forester must control the density and
proportions of the various trees in aforest
and ensure chat man does not radically dis¬
turb aforest’s ecological balance.

The science of forestry is well advanced
in the US, which is the world’s largest
timber producer and has more than 25
forestry schools across the country. How¬
ever, only 20% of the world’s forests arc
being renewed, and timber resources are
declining.
FOREST SERVICE, US, Depanment of
Agriculture agency, created in 1905 to
manage and protect the national forests.
Nearly 190 million acres of national
forests and grasslands, as well as 480 mil-
hon acres of forests and watenheds
belonging to state and local governments
and private owners, benefit from the
service’s conservation, research, develop¬
ment and advisory programs.
FORGERY, in law, Se making or alter¬
ing of awritten instrument with intent to
defraud. As ageneral term it is used of
anything, such as awork of art or litera-
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l u r e , n i a d e o r a l t e r e d w i t h i n t e n t t o
deceive whether fraudulently or not. This
is usually not criminal unless done for
some kind of gain. An forgeries are com¬
m o n , b u t a r e e a s i e r t o d e t e c t t h a n i s
commonly supposed; literary forgeries,
such as Thomas chatterton's pseudo-
medieval "Rowley" poems, have seldom
survived for long. Forgeries are usually
detected through errors in either content or
material. It is almost impossible, for ex¬
ample. to age paper or canvas anificially.
The most successful modem an forger,
h o w e v e r , t h e E h i t c h m a n H a n s v a n
Meegeren, was detected only when he
confessed to forgery to escape acharge of
selling an treasures to the Nazis. The term
for forgery of money is couNTERrarriNG
FORGING, the shaping of metal by ham¬
mering or pressing, usually when the
workpiece is red hot (about 4(K)-700’C)
b u t s o m e t i m e s w h e n i t i s c o l d . U n l i k e

casting, forging does not alter Che granular
structure of the metal, and hence greater
strength is possible in forged than in cast
metals. Today, metals are forged between
two dies, usually impressed with the
desired shape. Techniques include: drop
forging, where the workpiece is held on
the lower, stationary die, the other being
held by amassive ram which is allowed to
fall; press forging, where the dies are
pressed together; and impact forging,
where the dies are rammed horizontally
together, the workpiece between.
F O R M O S A . S e e t a w a n .
FORMULA, Chemical, asymbolic rep¬
resentation of the composition of a
molecule. The empirical formula shows
merely the proportions of the atoms in the
molecule, as found by chemical analysis,
e.g.. water H2O, acetic acid CH2O. (The
subscripts indicate the number of each
atom if more than one.) The molecular
f o r m u l a s h o w s t h e a c t u a l n u m b e r o f

atoms in the molecule, e.g., water H2O.
acetic acid C2H4O2. The atomic symbols
are sometimes grouped to give some idea
of the molecular structure, e.g., acetic acid
CH3COOH. This is done unambiguously
by the structural formula which shows
the chemical bonds and so distinguishes
between isomers. The space formula
shows the arrangement of the atoms and
bonds in three-dimensional space, and so
distinguishes between stereoisomers; it
may be drawn in perspective or repre¬
sented conventionally.
FORREST, Edwin (1806-1872), promi¬
nent American tragedian; the first US
actor actively to encourage native play¬

wrights. His feud with English actor Wil¬
liam Maeready led to anotorious riot at
New York’s Astor Place Opera House on
May 8, 1849.
FORREST, Nathan Bedford (1821-
1877), Confederate cavalry general, es¬
teemed for bravery and brilliant leader¬
ship. His several victories over Union for¬
ces included capturing Fort Pillow, Tenn.,
during which many Negro defenders were
killed. Later that year (1864) he com¬
manded all cavalry under J. B. Hood in
the Tenn. campaign.
FORRESTAL, James Vincent (1892-
1949), US public official. An investment
banker, he was appointed undersecretary
of the navy (1940), secretary of the navy
(1944), and the first secretary of defense
(1947).
FORSTER, E(dward) M(organ), (1879-
1970), amajor English novelist of the
early 20th century. His novels are Wfure
Angels FeartoTre(uH\905), The Longest
Journey (1907), ARoom with aView
(1908), Howards End (1910), APassage
to India (1924) and Maurice (1971).
Forster’s major themes concern conflict in
human relations—between truth and false¬
hood, "culture" and instinct or emotion,
and the inner and outer life. His Aspects of
the Novel (1927) was an influential critical
w o r k .

FORTAS, Abe (1910-1982), US lawyer
and Supreme Court justice. Although he
held several governmental offices, he
achieved greatest success as alawyer. He
was named to the court in 1965. but in
1 9 6 8 t h e S e n a t e r e b u f f e d P r e s i d e n t
Johnson’s attempt to promote him to chief
justice. He resigned (1969) after allega¬
t i o n s o f c o n fl i c t o f i n t e r e s t i n , fi n a n c i a l
dealings.
FORT DEARBORN, military post built
on the site of Chicago (1803) and named
for Secretary of War Hetuy Dearborn,
who ordered its construction. On the out¬
break of the WAR OF 1812, it suffered an In¬
dian attack and many of the garrison were
killed and others made captive. The fort
was later rebuilt (1816-17), and was one
of the centers around which Chicago
developed- It was finally abandoned in
1837, the year in which Chicago received
its city chartcr.
FORT DUQUESNE, French fortification
i n t h e f r e n c h a n d I n d i a n w a r s b u i l t i n
1754 on the present site of Pittsburgh, Pa.
Target of English general ^ward
BRAimocK'S unsuccessful expedition in
1755, it was taken by Gen. Joim forbes in
1758 and renamed Fort Pitt.
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bor, S.C., where the first shots in the civil
WAR were fired on April 12, 1861. When
S.C. seceded from the Union (1860), US
Maj. Robert Anderson received ardjel
summons to surrender his garrison. He
refiised, Sumter was fired upon, and the
war had begun.

The fort was retaken when Confederates
evacuated Charleston in Feb. 1865.

FOSDICK, Har ry Emerson (1878 -
1969), US Protestant clergyman, founder
(1931) with John D. Rockefeller, Ir., of
N e w Yo r k ' s n o n s e c t a r i a n R i v e r s i d e
Church.
FOSS, Lukas (Lukas Fuchs; 1922- ),
G e r m a n - b o m
developed amethod of simultaneous im¬
provisation, and experimented with
electr«iic effects, the use of prerecor¬
ded tape, and aleatory composition, as in
Echai (1961-63) and Cello Concerto
(1966). He championed contempOTary

a s c o n d u c t o r o f t h e B u f f a l o ,

FORT HALL, historic fur-trading port on
the Snake R. SE Idaho, an important
landmark and garrison post on the Oregon
TRAiu It was built in 1834 and operated
until 1855.
FORTIFICATION, military construction
for defense or protection. Two main types
are permanent fortification (forts, castles,
defense zones), usually built in peacetime,
and field works, temporary defense sys¬
tems in combat zones. Permanent struc¬
tures such as walls, forts or castles have
been important in most countries through¬
out world history. Artillery revolutionized
f o r t i fi c a t i o n : w a l l s a n d t o w e r s b e c a m e
lower and thicker; bastions and gun plat¬
forms were set at calculated angles in
walls; and concrete came into use. Field
works can be hasty (fox or shell hole,
shallow trench) or deliberate (rampart,
trench, bunker, obstacles such as mines or
wire), and have been used in war since an¬
cient times.
FORT KNOX, aUS military reservation

NHardin Co., Ncentral Ky., 33,000
acres in size and established in 1917 as a
training camp. It has been apermanent
military post since 1932, and the site of
the US Gold Bullion Depository since
1936- Godman Air Force Base is also
there.
FORT McHENRY, fort in Baltimore har¬
bor. Md. During the war of isiz, it
withstood overnight bombardment by a
British fleet. Thi.s inspired Francis Scott
KEv, aspectator, to write the words to
"The Star-Spangled Banner", which be¬
came the US national anthem.
FORT NECESSITY, entrenchment built
by George Washington in SW Pa. in July
1754. at Great Meadows. The clash with
French troops which led to Washington’s
surrender on July 4was one of the early
battles in the last of the french and Indian

composer whoU S

m u s i c

Brooklyn, and Milwaukee symphony or¬
chestras. He was appointed music director
of the Brooklyn Philharmonia in 1971.
FOSSE, Robert Louis (1927-1987), US
dancer, choreographer, and stage and film
director. His Broadway successes included
Pajama Game (1954) and Damn Yankees
(1955). He choreographed and directed
the films Sweet Charity (1966), Cabaret
(1972). and All That Jazz (1979).
FOSSIL FUELS, fuels—namely oil, gas,
a n d c o a l — t h a t a r e r e s i d u e s o f f o s s i l

plants. Currently they supply over 90% of
US energy needs. Because their supply is
finite and nonrenewable, the fossil-feel era
in world history, which began with the in¬
dustrial use of coal in the 19th century,
will be relatively short. Nevertheless,
world supplies of fossil fuels remain con¬
s ide rab le . Ehesen t r ese rves o f oU and

natural ga.s may be enlarged by explorar
tion of hitherto neglected areas of Aftica,
South America, and Asia. There are vast
quantities of petroleum trapped in tar
sands and oil shale. Coal reserves are suf¬
ficient for several centuries. The develop¬
ment of these resources, however, will be
accomplished only at significautly higher
costs and with important consequences for
the environment. Eventually, fossil fuels
will have to be superseded by other,
renewable energy sources such as geo-

H Y D R C f fi L B C n U C I T Y .

i n

W A R . S .

FORT NIAGARA, National Monument
in NW N.Y.. astone fortress built (1726)
by the French at the mouth of the Niagara
R. Captured in 1759 by the British, it was
ceded to the US in 1796. During the war
OP 1S12 it was briefly recaptured by the
B r i t i s h .
F O R T S H E N R Y A N D D O N E L S O N .

fo r t i fi ca t i onsConfederate
Nashville, Tenn. In the first major Union
victories of the civn. war, Gen. U.S. Grant
took Fort Henry, on the Tennessee R, on
Feb. 6, 1862, and Fort Donelson, on the
Cumberland R, on Feb. 16, after which the
Confederates abandoned Nashville.
FORT SUMTER, Fort in Charleston har-

p ro tec t i ng

T H E R M A L

NUCLEAR ENERGY, and SOLAR ENERGY.
FOSSILS, evidences of ancient l ife
preserved in sediment or rock. The preser¬
vation of most body fossils usually re¬
quires the possession of hard skeletal parts

E N E R G Y .
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and rapid burial of the organism so as to
prevent its decay and/or destruction. Com¬
mon skeletal materials include bone, cal¬
cium carbonate, opaline silica, chitin and
tricaldum phosphate. Preservation of an
organism in its entirety (i.e., unaltered
hard and soft parts together) is exception¬
al, e.g. MAMMOTHS in Siberian PEJtMAHtosr.
Unaltered bard pans ate common in post-
Mesozoic sediments but become increas¬
ingly scarcer further back in geologic
t ime.

Pertincation describes two ways in
which the shape of hard parts of the or¬
ganism may be preserved. In per-
minerallzation, the (>ore spaces of the
hard parts are infilled by certain minerals
(e.g.. silica, pyiite, calcite) that infiltrate
from the local groundwater. The resulting
fossil is thus amixture of mineral and or¬
ganic matter. In many other cases, sub-
stilutloD (or replacement) occurs, where
the hard parts are dissolved away but the
form is retained by newly deposited
minerals. Where this has happened very
gradually, even microscopic detail may be
preserv̂ , but generally only the outward
form remains.

O f ten the ske le ta l ma te r ia l s a re d i s¬

solved entirely, leaving either internal or
external molcte. The filling of acomplete
mold may also occur, forming acast. The
complete filling of ahollow shell interior
may form acore or steiukern such as the
corkscrewlike filling of acoded snail
shel l .

portunities to help children with special
needs in schools and hospital.^ for the
mentally retarded or handicapped; in care
centers, hospital wards, and corrections in¬
s t i t u t i o n s ; a n d i n h o m e s f o r d i s a d ¬
vantaged, dependent, or neglected
ch i ld ren .
F O U C A U LT, J e a n B e r n a r d L e o n ,
(1819-1868), French physicist best known
for showing the rotation of Che earth with
the FOUCAULT PENDULUM, for inventing the
gyroscope and for the first reasonably ac¬
curate determination of the velocity of
Lgbt.
F O U C A U LT, M i c h e l ( 1 9 2 6 - 1 9 8 4 ) .
French philosopher best known for his so¬
cial history and epistomology. His works
include Madness and Civilization (1965),
The Order of Things (1971), The Archeol¬
ogy of KnovAedge a n d T h e H i s t o r y
of Sexuality (\<m).
FOUCAULT PENDULUM, along pen¬
dulum used to demonstrate the rotation of
t h e e a r t h . I n 1 8 5 1 , J e a n f o u c a u l t , a
French physicist, suspended alarge iron
ball by 200ft of wire from the center of the
dome of the Pantheon in Paris. He laid a
thin layer of sand on the floor and sec the
pendulum swinging. With each swing, the
ball traced afine groove in the sand. It
soon became evident that the line of the

swing was turning slowly clockwise, and
that the pendulum was moving inde¬
pendently of the earth's rotation. Tlie
swing of aFoucault pendulum is clock¬
wise in the Northern Hemisphere and an¬
ticlockwise in the Southern Hemisphere.
At the equator there is no swing, and the
greatest swing (15 degrees per hour) oc¬
curs at the poles. Foucault’s dentonstra-
tion was conclusive proof that the earth
r o t a t e s .

FOUNTAIN OF YOUTH, arejuvenating
spring located according to legend on the
Bimin i Is lands o ff the coast o f F la . Ibe

Spaniard Ponce de Leon discovered
Rorida in 1513, probably on an expedi¬
tion to find the fountain.
FOUR FREEDOMS, freedom of speech,
freedom of worship, freedom from want,
freedom from fear. These principles were
first presented by President Roosevelt in
1941 as abasis for world peace. After
WWII the freedoms became enshrined in
the UN Charter. (See declaration of
HUMAN RIGHTS.)
F O U R H O R S E M E N O F T H E

APOCALYPSE, a l legor ica l b ib l i ca l
figures in the book of Revelation (often
called the Apocalypse) 6:1-8. The red
horse's rider represents war. the black's

In the process of carbonization the tis¬
sues decompose, leaving only athin
residual carixm film that shows foe outline
of the organism's flattened form. In addi¬
tion to interest in body fossils there is also
much in terest in t race foss i ls which in¬
c l u d e m o r e i n d i r e c t e v i d e n c e s o f f o e
former presence of an organism.
FOSTER, Stephen CoUlns (1826-1864),
US composer of over 200 songs and in¬
strument pieces. His Oh! Susannah, My
Old Kentucky Home and Old Black Joe
and other Southern dialect songs are es¬
sentially so simple that they are often con¬
sidered folk music.
FOSTER, Wi lUam Zebu lon (1881-
1961), US communist leader, organizer of
the 1919 steel strike. He joined foe Com¬
munist Party (cl921) and was its can¬
didate for president (1924; 1928; 1932)
and for governor of N.Y. (1930).
F O S T E R G R A N D P A R E N T P R O ¬

GRAM (FGP), volunteer program in¬
stituted in 1965 and administered by ac¬
tion. It offers men and women over 60 op-
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FOX, Fontiune Talbot Jr. (1884-1964).
US cartoonist, creator of Toonerville
Ftj/its (1915-55).
FOX, George (1624-1691), Engl ish
religious leader, founder of the Society of
Friends or Quakers (1652). Although fre¬
quently harassed and imprisoned by the
authorities, Fox traveled widely in Europe
and North America preaching his doc¬
t r i ne—der i ved f r om h i s conve rs i on ex¬
perience (1646)—that truth comes through
the inner light of Christ in tlK soul. (See
also MYSTICISM.)
FOX, William (1879-1952), Hungarian-
born US film producer, founder (1915) of
the Fox Film Corp., which became (1935)
20th Centuiy-Fox. He introduced (1927)
Movietone News.
FOXES, small members of the dog family
Canidae, noted for (heir cunning and
solitary habits; foxes feed mainly on small
mammais. Tl ie common ted fox of the N
Hemisphere is the quMiy of British fox¬
hunts. American foxes include the gray
fox, the desert kit fox and the now rare
swift fox. The Arctic fox lives in northern
t u n d r a s a n d h a s a w h i t e w i n t e r c o a t .
Africa offers the insect-eating Cat-eared
fox and South America the crab-eating
f o x .
FOX TALBOT, Wi lUam Henry. See
TALBOT. WILL IAM HENRY R3X.

FOXX, James Emory (1907-1967), US
baseball player. Ina21-seas(Hi career with
the Philsdelphia Athletics (1925-35), the
Boston Red Sox (1936-42), the Chicago
Cubs (1942-44) and the Philadelphia Phil¬
lies (i945), he hit 534 home nins. His
usual position was first base.
F R A A N G E L I C O . S e e a n g e u c o , f r a .
F R A C T I O N , i n m a r t i e m a t i c s , a n u m b e r
that indicates one or more equal parts of a
whole. Usually, the number of equal parts
i n t o w h i c h t h e u n i t i s d i v i d e d ( d e ¬
nominator) is written below ahorizontal
line, and the number of parts comfxising
the fraction (numerator) is written a-
b o v e .
FRACTURES, mechanical defects in
bone caused by trauma or underlying dis¬
ease. Most follow sudden bending, twist¬
ing or shearing forces, but prolonged
stress (e.g., long marches) may lead to
small fractures. Fractures may be open, in
which bone damage is associated with
skin damage, with consequent liability CO
infection; or closed in which the overlying
skin is in tact . Comminuted f ractures are
those in which bone is broken into many
fragments. Greenstick fractures are partii
fractures where bone is bent, not broken.

famine, the pale horse’s rider death, while
the rider on the white horse is usually
taken to represent Christ.
FOUR HUNDRED, The, term used to
describe elite society in New York City,
or generally. The phrase is derived from
Ward MCALLISTER'S controversial comment
(1892) that there were only about 400 im¬
portant members ofN.Y. society.
FOURIER, Jean Bap t i s te Joseph ,
Baron (1768-1830), French mathe¬
matician best known for his equations of
heat propagation and for showing that all
periodic oscillations can be reduced to a
series of simple, regular wave motions.
FOURTEEN POINTS, war objectives
for the US, proposed by President Wilson
inJan. 1918, incorporated in the armistice
of Nov. 1918. The points were that there
should be: open covenants of peace:
freedom of the seas; abolition of trade bar¬
riers; general disarmament; settlement of
colonial claims, evacuation of conquered
Russian territories; evacuation and restora¬
tion of Belgium; return of Alsace-Lorraine
to France, readjustment of Italian fron¬
tiers; autonomy for the subject peoples of
Austria and Hungapi; guarantees for the
integrity of Serbia, Montenegro Md
Romania; autonomy for the subject
peoples of the Ottoman Empire; an inde¬
pendent Poland; and ageneral association
of nations. These points formed the basis
of the Treaty of Versailles and the league
O P N A T I O N S .

F O U RT H D I M E N S I O N . S e e s p a c e - t t m e
FOWLER, Henry Watson (1858-1933),
distinguished English lexicographer, best
known for his masterly ADictionary of
Modem English Usage (1926). Fowler
col laborated wi th h is brother on severa l

books, including TTte Concise Osford Dic-
lUmarv of Current English (1911).
FOWLES, John (1926- ), EngUsh
novelist. Often attempting to reconcile the
V i c t o r i a n n o v e l f o r m w i t h m o r e
philosophical concerns, he has written
such passionate, sometimes difficult
works as The Magus (1966; rev. version,
1978). The French Lieutenant's Woman
(1969) and AMaggot (1985).
FOX, Char les James (1749-1806),
English statesman and orator, champion of
political and religious ftecdom and fierce
opponent of George 111 and the power of
the crown. He served in Parl iament from
1768 as aTory and as aWhig, both in and
out of government He championed the
c o l o n i s t s i n t h e r e v o l u t i o n a r y w a r
(1775-83) and in the 1790s supported the
French Revolut ion.
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and occur in children.

Severe pain, deformity, loss of function,
abnormal mobility of abone and hemor¬
rhage, causing swelling ami possibly
shock, are important features; damage to
nerves, arteries and underlying viscera
(e.g.. lung, spleen, liver and brain) are
serious complications.

Principles of treatment are; reduction, or
restoring the bone to satisfactory align¬
ment, by manipulation or operation; im¬
mobilization with plaster, splints or inter¬
nal fixation with metal or bone prosiheses,
until bony healing has occurred, and
rehabilitation, which enables full recovery
of function in most cases. Early recogni¬
tion and appropriate treatment of as¬
sociated soft tissue injury is crucial.
Pathological fractures occur when con¬
genital defect, lack of mineral content,
tumors etc. weaken the structure of bone,
allowing fracture with trivial or no ap¬
parent injury.
FRANCE, Analole (Jacques Anatole
Fran?ois Thibault; 1844-1924), French
novelist and critic, arenown^ stylist.
Though he believed in and worked for so¬
cial justice. his work is deeply pessimistic.
Among his best-known books are Penguin
Island (1908) and The Revolt of the An¬
gels (1914). He won the 1921 Nobel
literature prize.
FRANC^ officially the French Republic,
the largest country in WEurope, covering
some 211,000sq mi. It is bordered on the
Nby the English Channel, on the NE by
Belgium and Luxembourg; on the Eby
Germany, Switzerland and Italy; on the S
(where Monaco forms asmall enclave) by
the Mediterranean, Spain and Andoira;
and on the Wby the Atlantic Ocean; and
i t i n c l u d e s t h e i s l a n d o f C o r s i c a . T h e
whole area is known as metropolitan
France, and is divided administratively
into 95 departments grouped into 22
regions. In addition, the former colonies
of Guadeloupe, French Guiana. Martini¬
que. Reunion, and Saint Pierre and Mi¬
quelon rank as overseas departments.
Land. More than 50% of metropolitan
France is lowlying and less than 25% is
highland. The main mountain ranges form
natural frontiers; the Pyrenees in the SW,
the French Alps (with Mont Blanc,
15,781ft, the highest peak in WEurope) in
the SE, and the Jura and Vosges
(separated by the Belfort Gap, an impor¬
tant routeway) in the E. Amajor physical
f e a t u r e i s M a s s i f C e n t r a l ( c e n t r a l
plateau) Wof the SaOne and RhOne rivers
and terminated in the Sby the Cevenues

OtTidal name: The French Republic
Capital: Paris
Area:210.026sqmi
Population: 56.596,000
Growth ra te : 0 .4%

Language: French
Religions: Catholic, Protestant, Jewish
Monetary unlt(.s): 1French franc »100
cent imes

Mts. Its features include lava plateaus and
puys (ash and lava cones). In the NW is
t h e s m a l l a n d m u c h l o w e r A r m o r i c a n

Massif. The lowlands are mainly in the N
and Wand include the Paris Basin (about
29,000sq mi) between the English Chan¬
ne l and the Mass i f Cen t ra l , t he I l e -de -
France, afertile plateau, and the triangular
Aquitaine lowland in the SW.

Draining the country are five major river
systems: the Seine (historically and com¬
mercially France’s most important river),
L o i r e , G a r o i m e - G i r o n d e , R h O n e - S a o n e ,
and Rhine. Most have important canal
links, and some provide hydroelectric
power, notably the Rhfine. Coa.siai fea¬
tures include the Has (long inlets) of the
A r m o r i c a n M a s s i f , t h e s a n d d u n e s a n d
lagoons of the Landes in the SW, and the
marshy lagoons of the Rhone delta. The
climate is mainly mild but has many
regional variations. More than half of
France has less than 80 days with frost an¬
nually, and most areas average 20-50in of
rain yearly. The Riviera and Corsica have
atypically Mediterranean climate. Vegeta¬
tion ranges from the beech and oak of N
and central France to the drought-resistant
sc rub and w i ld o l i ves o f Med i ie i ranean
a r e a s .

People. Due to invasions by Romans,
Celts, Franks and Mediterranean peoples,
the French are of mingled racial types.
Distinctive groups include the Celtic
Bretons of Brittany and the Basques living
along the Spanish frontier. The population
also includes more than 770,000 Algerians
and some 3,625,000 migrant workers, in¬
cluding many Spaniards and Italians.
More than 70% of the people live in the
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saw the eviction of the English. Under
Louis XI (1461-83) and latw monaichs,
royal power was strengthened, reaching its
zenith with Louis XIV (1643-1715). Con¬
tinuing royal extravagance culminated in
the FRENCH REVOctmON (1789), the execu¬
tion of Louis XVI and the establ ishment
of the First Republic. The Bourbon res¬
toration following on the downfall of
Napoleon (1815) was short-lived, and
Louis Philippe was put on the throne (July
Revolution, 1830). After his deposition.
Louis Napoleon Bonaparte headed the
Second Republic (1848), then made him¬
self Emperor Napoleon III (1852). Defeat
in the Franco-Prussian War (1870) led to
liis downfall and to the Third Republic.
WWl l e f t F rance v i c t o r i ous bu t devas¬
tated, and in WWII the country was oc¬
cupied by Germany (1940). The Fourth
Republic (1946) proved unstable and Gen.
Ch i les De Gau l le was reca l led to bead
the Fifth Republic (1958). He esablished
astrong presidentia] government, gave in¬
dependence to most French possessions
(notably Algeria, 1962) but pursued con¬
servative policies at home, and stressed
greater independence from the United
States in foreign policy. After De Gaulle
resigned over aconsti tut ional issue
(1969), his conservative policies were
maintained by his successors Georges
Pompidou and Val6ry Giscard-d’Estaing.
In 1981 Fran90is Mitterand, asocialist,
was elected president and instituted sub¬
stantial changes in French domestic
policy.

When the government’s attempt to
foster growth through government spend¬
ing and direction resulted in high inflation,
it pragmatically shifted to afree-market
philosophy in keeping with those of its
Western European neighbors. In the early
1990s, inflation was low and the economy
strong, but unemployment was high. In
Sept. 1992 France narrowly ratified the
Maastricht Treaty calling for aunified
European currency.
FRANCIS, name of two Holy Roman
Emperors. Francis I(1708-1765), Holy
Roman Emperor from 1745, was consort
of Mar ia TTieresa of Austr ia f rom 1736.
Francis II (1768-1835), last Holy Roman
EmpCTor (1792-1806) and first emperor of
Austria (from 1804), was defeated by
Napoleon in 1796, 1^5 (Auslerlitz) and
1809. He then sided with Napoleon until
1813. when he joined the anti-Napoieonic
side. At the Congress of Vienna, through
the diplomacy of meiternich, he regained
most of the Austrian territories.

cities and towns; the largest is Paris, the
capital. The Paris megalopolis has more
than 15% of the total population. Other
large cunurbations are Lyons, Marseilles
and Lille-Roubaix-Tourcoing. People are
increasingly moving from the nirtd areas
into the towns.

Most French people are baptized Roman
Catholic, but many are not practicing
Catholics. Minority groups include Protes¬
tants. Jews and Mudims. The French are
proud of their education system, illiteracy
is negligible. French culture has had
worldwide influence on social intercourse,
diplomacy, ats, crafts and architecture
since the Middle Ages.
Economy. France is amajor agricultural
and industrial country, lea^ng WEurope
in food production, leading crops include
wheat (especially in the Paris Basin and
Flanders), oats, rye and com, sugar beets
(Brittany and nandMS), rice (the Camar-
gue) and all kinds of fruits. Millions of
beef and dairy cattle, sheep and hogs are
reared. The NW is known for its dairy
products.

France is the world’s ihird-largest silk-
producer and leads in the production of
high-quality wines from such areas as
Champagne. Bordeaux and loww Burgun¬
dy. About 20% of the land is forested, and
fisheries, centered on such ports as
Boulogne and Lori^i, are important.
France has coal (Nord, Pas de Calais, Lor¬
raine). oil (Parentis), natural gas (Lacq),
abund^t iron ore (mainly Lorraine but
also in Nomiandy), bauxite and other
minerals. Industry includes iron and steel
production, mainly in the Nand E(espe¬
cially Dunkerque) but also in the S(Fos-
sur-Mer). oil refining (mainly of imported
oil) and petrochemicals, aircraft, auto¬
mobiles and textiles (Lyons, Roubaix,
Lille, Tourcoing, Castres). Paris is the
chief manufacturing center. Tourism is
important, and so is the production of high
fashion clothing, gloves, perfume, jewelry
and watches.
History. Among early inhabitants were
the Stone Age hunter-painters of such
caves as Lascaux (Dordogne) and the
megalith builders in Brittany. Greeks
founded Marseilles about 600 BC. The
country was progressively settled and
u n i fi e d u n d e r G a u l s , R o m a n s a n d
Franks. On (Thariemagiw’s death (AD
814) the Frankish Empire disintegrated
and feudal rulers became powerful. Their
terr i tor ies
together under the Capetians (987-1328),
and the Hundred Years’ War (1338-1453)

increasingly weldedw e r e
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FRANCIS, two kings of France. Frauds 1
(1494-1547), king from 1515. sirengthen-
«1 royal power at the expense of the
nobility. He conducted costly wars against
the Hapsbtirgs, including abortive Italian
campaigns. He suppre.ŝ  Protestantism
but fostered Renaissance ideals; he was a
^eai patron of an and letters, and agreat
builder of palaces. Francis II (1544-
1560), king from 1559, first husband of
MARY QUEEN OF SCOTS. Aweak-willed man,
he was dominated by the House of Guise
and his mother, Catherine de Medicis.
FRANCISCANS, largest order in the
R o m a n C a t h o l i c C h u r c h . T h r e e o r d e r s
were founded by St. francis of assisi be¬
tween 1209 and 1224. They were called
Grey Friars for the color of their habits;
modem habits are dark brown. Dis.sen$ion
within the First Order divided it into three
main branches, the Observants. Conven¬
tuals and Capuchins. The Second Order
are nuns, known as Poor Clares for their
foundress St . Clare. The Third Order is
mainly alay fraternity, though some mem¬
bers live in community under vows.
FRANCIS OF Ass i s t Sa in t ( c l lS I -
1226), Italian Roman Catholic mystic,
founder of the Franc iscans. In 1205 he
turned away from his extravagant life and
wealthy merchant family to awandering
religious life of utter poverty. With his
many followers he preached and mini¬
stered to the poor in Italy and abroad,
stressing piety, simplicity and joy in crea¬
tion. and the love of all living things.
Given oral sanction by Pope Innocent III,
his order expanded beyond the control of
its founder; he relinquished the leadership
in 1221. His feast day i.s Oct. 4.
FRANCIS OF SALES, Saint (1567-
1622), Roman Catholic bishop of Geneva-
Annecy from 1603. Author of popular
works such as Introduction to the Devout
Life (1608), he was respected even by the
Calvinists for his good nature and humi¬
lity.

He helped found the Order of the Visita¬
tion (1610). His feast day is Jan. 24.
FRANCIS XAVIER, Saint (1506-1552),
Spanish missionary. Afriend of ST. lo-
NATius OF LOYOLA, he was afounder mem¬
ber of the Jesuits. In 1541 he set out as a

missionary, reaching the East Indies. Goa.
India. Malacca and Ceylon. In 1549 he es¬
tablished aJesuit mission in Japan and in
1552 sought to extend his work to China,
but died before he reached there. His feast

day is Dec. 3.
FRANCIUM, chemical element; symbol
Fr. a l .w i . 223; a t .no . 87 . Franc ium, the

h e a v i e s t k n o w n m e m b e r o f t h e a l k a l i
metal scries, occurs as aresult of an alpha
disintegration of actinium. It can also be
made artilicially by bombarding thorium
with protons. While it occurs naturally in
uranium minerals, there is probably less
than an ounce of francium at any lime in
the to ta l cu rs t o f the ear th . I t has the

highest equivalent weight of any element,
and is the most unstable of the first 101
elements of the periodic system.
FRANCK, C6sar Augiurte (1822-1890),
Belgian French composer. Organist of St
Clothilde, Paris, from 1858, he became a
professor at tlw Paris Conservatory in
1872. Though at first little appreciated, his
compositions greatly influenced French
Romantic music. Among his famous
works are the tone poem The Accursed
Hunter (1882) and the Symphony in D
Minor (\%m)
FRANCO, F ranc i sco (1892-1975) ,
Spanish general, caudillo (Spanish; leader,
head of slate) of Spain from 1939. Kept in
foreign commands by leftwing govern¬
ments, he Joined the 1936 militaiy revolt
in Spain from Morocco and in 1937 be¬
came leader of the Falange party and head
of the anti-republican army. After the fall
of Madrid he became head of state. In the
postwar period his rule became less
totalitarian but he retained all his power.
In the late 1960s increasing unrest cau.sed
him to harden the regime once more; he
remained in control until shortly before
his death, when he was .succeeded by
Prince JUAN cari-os as king.
FRANK, Anne (1929-1945), German
Jewish girl who with her family lived in
hiding from the Nazis in Amsterdam
1942—44; betrayed and .sent to acon¬
centration camp, she died there of typhus.
Her diary, published in 1947, provided the
material for apopular play and film.
FRANKENSTEIN, novel by Mary Shel¬
ley. In an attempt to recreate life, its title
character makes ahideous, suffering crea¬
ture who wavers between good and evil
and finally kills his creator. The name has
become attached to the creature, par¬
ticularly as portrayed on film by Boris
K a r l o f f .
FRANKENTHALER Helen (1928- ),
US painter whose work is considered tran¬
sitional between abstract expressionism
and color-field painting. She often uses
stains and diluted paints to achieve her ef¬
fects.

She is also known for inventing acolor-
staining technique whereby the unprinted,
absorbent canvas is stained or soaked with
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sible for aplan to unite the colonies under
the British crown. He was an important in¬
fluence for conciliation in pre-Revolution-
ary years when he acted as Pennsylvania's
agent in London. Wh»i be returned home,
he helped draft the Declaration of Inde¬
pendence. He was the rebel colonies'
commiss ioner i n the F rench cour t f rom

1776 and his diplomatic skill gained them
vital French support in the war. He led the
independence negotiations and returned
home in 1785 to serve as president of the
Pennsylvania Executive Council. Franklin
supported the abolition of slavery and at
81 became amember of the Constitutionai
Convention, where despite ill-health he
helped formulate the com{mniise that
made the US Consdmtion.
FRANKLIN, S i r John (1786-1847) ,
British tear admiral and explorer who in
expeditions during 1819-22 and 1825-27
charted much territory from Hudson Bav
Nto the Arct ic . He set out in 1845 wim

two ships to find the northwest passage;
trapped in the ice, the entire expedition
perished and was not oaced until 1859.
FRANKLIN, John Hope (1915-), black
US historian, educator and au^or of
books on Negro history, including From
Slavery to Freedom (6th ed. 1987).
FRANKS, German ic t r i bes , l i v i ng
originally Eof the Rhine. In the 3rd-Sth
cenmries AD they repeatedly invaded
Gaul and finally overran it. Clovis Iunited
the disparate tribes under his rule, found¬
ing the Christian Merovingian dynasty;
this was weakMied by internal conflict,
and finally deposed by the Carolingians in
the 8th century. Under the rule of Char¬
lemagne the Franks reached the height of
their power. France and Franconia in Ger¬
many are named for them.
FRANZ FERDINAND (1863-1914) ,
a r c h d u k e o f A u s t r i a a n d h e i r t o t h e
Austro-Hungarian Empire. His children's
li^t of succession was forfeited by his
morganatic marriage to Sophie Choiek of
the lesser nobility. Their assassination at
Sarajevo triggered off WWI.
FRANZJOSEF (1830-1916), emperor
of Austria from 1848 and king of Hungary
from 1867. He came to the throne in a
year of revolutions and was at first highly
absolutist. He suppressed aHungarian
revolt in 1849, but in 1867 further unrest
forced him to create the Dual Monarchy,
giving Hungary internal autonomy. Al¬
liance with Germany (1879) and Italy
(1882) created the Triple Alliance. His
harsh policies against Serbia were among
t h e c a u s e s o f W W I . A c o n s e r v a t i v e

thinned-out paint.
FRANKFURT AM MAIN, historic city
on the Main Rin West Germany, since
medieval times aworld center of com¬
merce, industry and finance. Its {ffosperity
was founded on the textile trade, and on
the great medieval trade fairs; the city
lemained independent until taken by Prus¬
sia in 1866. It was largely devastated in
WWII but some old buildings, including

its Gothic cathedral, still survive. Amajor
river port, it is arail and road junction
with Germany's busiest airport. It has a
wide range of industries. Pc^ 597400.
FRANKFURTER, Fel i i (1882-1965).
US Supreme Court Justice 1939-62, legal
adviser to presidents Wilson and F. D.
Roosevelt, ̂ own for his libera! views, he
advocated the doctrine of judicial restraint,
minimizing the judiciary’s role in the

fgovenunent; he was equallyprocess o
opposed to attempts to obstruct "progres¬
sive" legislation and to attempts to further
it by undue inteipretation.
FRANKLIN, Benjamin (1706-1790),
American writer, printer, philosopher,
scientist and statesman of the American
revolution. Tolerant, urbane and intellec¬
tual, he combined the ^irit of the en-
UGHTENMEt^ with lus puiitan upbringing.

Bom of apoor family in Boston, Mass.,
he moved to Miiladelphia (1723) and mar¬
ried Deborah Read, by whom be had two
children. By his own efforts he made
enough money as apublisher and printer
to retire at the age of 42 and devote him¬
self entirely to writing, science and public
life. His writings include letters, journals,
satires, economic and social essays, a
revealing Autobiography and the aphoris¬
tic Poor Richard’s Almanack (1732). A
founder of the American Philosophical
Society (1743), he was an enfliusiastic re¬
searcher and inventor. Experiments in
electrostatics (1750-51) ted to his famous
kite experiment, which proved that light¬
ning was aform of electricity; from this
be invented the li^tning conductor. He
also invented bifocal spectacles, the glass
h a r m o n i c a a n d t h e e f fi c i e n t F r a n k l i n
s tove , and deve loped theor ies o f
electricity, heat absorption, meteorology
and ocean currents. In Philadelphia’s civic
affairs he helped found an insurance com¬
pany, ahospital, apublic libr^, anight
watch and in 1747 the first militia.

He served as deputy postmaster general
of the colonies 1753-1754 and in 1754 or¬
ganized defenses in the french and Indian
WARS. As Pennsylvania’s delegate to the
ALBANY CONGRESS, he was largely respon-
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autocrat but apatron of arts and learning,
he was generally liked and respected by
his subjects.
FRASER, James Earle (1876-1953), US
sculptor, best known for his btonit The
End of the Trail, one of many works in¬
fluenced by his youthful friendship with
the Dakota Indians. Many of his busts,
statues, and bronzes are in Washington,
D.C. and New York Ci ty. He also
designed medals and the Indian head and
buffalo on the US 5-cent piece.
F R A U N H O F E R ’ S L I N E S . W h e n s u n -

li^t is examined through aspectroscope
it is found that the spectrum is travers^
by an enormous number of dark lines
f̂ rallel to the length of the slit. These
d a r k l i n e s a r e k n o w n a s F r a u n h o f C T ' s
lines. lURCHHOFF conceived the idea that
the sun is surrounded by layers of vapors
which act as filters of the white light aris¬
ing from incandescent solids within and
which abstract those rays which corres¬
pond in their periods of vibration to those
of the components of the vapors. Thus re¬
versed or dark l ines are obtained due to
the absorption by the vapor envelope, in

.place of tte bright lines found in the emis¬
sion spectrum.
FRAZIER, Edward Frankl in (1894-
1962), African American sociologist and
writer. He headed the sociology depart¬
ment of HowanJ University for 25 years.
He is best known for the following books:
The Free Negro Family (1932), TTie
Negro Family in the United States (1939),
and Black Bourgeoisie (1957).
FRAZIER, Joe (1944- ) , US boxer
declared world champion in 1970 after
Muhammad Ali’s deposition. His title was
disputed, but he defeated All in the ring in
1971. In 1973 he lost the title to George
Foreman .
FREDERICK, name o f th ree Ho ly
Roman Emperors . Freder ick IBar -
barossa (1123-1190) was elected king of
Germany in 1152. Having pacified Ger¬
many. where he promoted learning and
economic growth, he occupied Lombardy
and was crowned king of Italy in 1154 and
Holy Roman Emperw in 1155. He was
drowned while lealing the Third Crusade,
and passed into legend as Germany’s
savior. Frederick II (1194-1250) became
king of Sicily in 1198 and of Germany in
1211. He was crowned Holy Roman
Emperor in 1220. Made titular king of
Jerusalem in 1227, he acquired tenitoiy in
the Holy Land and was crowned in 1229.
He was continually at odds with the
papacy and was excommunicated three

times. Acapable administrator, scholar
and patron of the arts, he went into a
decline after aserious defeat at Parma in
1248. Frederick III (1415-1493) was
chosen king of Germany in 1440 and ob¬
tained election as Holy Roman Emperor in
1452 by making concessions to the
papacy, weakening the empire.
FREDERICK, name of three kings of
Prussia. Frederick I(1657-1713), elector
of Brandenburg from 1688, sought the
title of king from the Emperor Leopold 1.
In 1700 he obtained it in exchange for
miiiî  aid and crowned himself king of
Prussia, the major part of his domain, in
1701. Frederickn the Great (1712-1786)
was one of the greatest 18th-century
monarchs. As aboy his inclinations were
artistic rather than military. His father,
Frederick William U, resented this and so
maltreated the prince that he attempted to
escape. He was captured, imprison̂  and
forced to watch the execution of afr iend.
Eventually he was readmitted to court and
succeeded his father in 1740. He almost

immediately used his father's strong army
to win Silesia from Austria, thus ine-
cipitating the War of the Austrian Succes¬
s ion .

There followed aperiod of peace, which
he used to strengtheu Prussia, encouraging
both arts and commerce. Fearing attack by
an alliance of Austria, Russia a^ France,
he made apreemptive attack on Saxony in
1756, beginning the Seven Years’ War,
from which P^sia emerged unscathed
b u t e x h a u s t e d . F r e d e r i c k r e b u i l t t h e
economy at considerable personal ex¬
pense. Throu^ the partition of Poland
and the War of the Bavarian Succession
he made further territorial gains for Prus¬
sia. By the end of his reign he had doubled
the country's area and left it rich, power¬
ful , more humanely governed and
dominant in Germany. Frederick III
(1831-1888), son of Emperor William I.
was acultivated and l iberal man. Adistin¬
guished anny commander, he was adeter¬
mined opponent of Bismarck's imperial
policies. Much was expected of his reign,but he died of cancer only three months
after his coronadou.
FREDERICKSBURG, BatUe of (Dec.
13, 1862), in the American civil war,
costly Union defeat in which the Anny of
t h e P o t o m a c u n d e r A m b r o s e B u r n s i d e
failed to dislodge Confederate defenders
of Fredericksburg, Va., under Robert E.
L e e .

FREDERICK WILLIAH name of four
kings of Prussia. Frederick William I
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press facts and opinions without legal
restraint. In practice this is usually limited
by the laws of libel, and, in extreme cases,
sedition. (See also bill of rights; pour
FREEDOMS.)
FREEDOM OF THE PRESS, right of
private individuals to print and distribute
information and opinions without inter¬
ference, subject otdy to laws against in¬
decency, libel and in extreme cases sedi-
tioiL (See also bill of rigkis.)
FREEDOM OF THE SEAS, concept in
international law to describe the legal
status of the high seas as free from the
sovereignty of any nation. The high sea.s
are held to be those areas outside the ter¬
ritorial waters of all nations. The concept
has never been generally accepted and is
increasingly called into question in the
matter of sea and seabed resources, such
as fish and minerals.
FREEDOM RIDES, bus trips from the
North to the South organized in 1961.
originally by the congress of racial
EQUALiry <C0RE), for the purpose of
protesting and breaking racial-segregation
practices in Southern interstate bus ter¬
m i n a l s . A f t e r t h e fi r s t b l a c k a n d w h i t e
Freedom Riders encountered v io lence in
Ala., other civil rights groups joined the
movement, and ugly confrontations be¬
tween Freedom Riders and racist crowds
a n d l o c a l o f fi c i a l s c o n t i n u e d f o r s o m e
months. In Nov. 1961, the Interstate Com¬
merce Commission banned such segrega¬
t ion .
F R E E M A S O N R Y. S e e m a s o n r y.
FREE SILVER, i9th-century US politi¬
cal issue started by Western silver inter¬
ests in an attempt to boost the price of sil¬
ver, which had been hit by world prices
and demonetizat ion in 1873. The idea of
"free silver" as an economic panacea was
nonsensical but had great appeal among
the economically ignorant and those
whose debts would be lessened by a
cheaper dollar. After the 1893 depression
(which it in fact helped precipitate) it be¬
came the major issue of the 1896
presidential campaign, widi William Jen¬
nings Bryan as its most fervent advocate.
FREE SOIL PARTY, ashon-lived US
coalition party formed in N.Y. in 1848 to
oppose the extension of slavery into the
territories. It attracted many famous men,
includiug President Martin Van Buren, but
polled few votes in the 1848 and 1852
elections, and most members merged with
the Republican Party in 1854.
FREE TRADE, international commerce,
free from tariffs, quotas or other legal

(1688-1740), king from 1713. centralized
and radically reformed his administration.
He spent frrely on building up apowerful
army but was otherwise frugal to the point
of miserliness. Frederick Will iam II
(1744-1797) reigned from 1786. Nephew
of Frederick the Great, he lacked his
uncle’s military and administrative skill,
being most noted as apatron of the arts.
Prussia made la^e territorial gains in his
reign, however, by inheritance and
through the partition of Poland. Frederick
William HI (1770-1840) reigned from
1797. He resisted demands for internal
reforms until the collapse of Prussia in the
Napoleonic Wars. Fr̂ erick William IV
(1795-1861) reigned from 1840. atime of
unrest and the growth of the movement for
German unity. He resisted most demands
for reform until forced by the 1848 revolu¬
tion to make drastic changes.
F R E E D M E N ’ S B U R E A U , t h e U S
Bureau of Refugees, Freedmen and Aban¬
doned Lands (1865-72), established
during RECONsniucTKW to act as awelfare
agency for freed slaves in the South. It
was headed by Major O. O. Howard.
Handicapped by inadequate funding and
personnel, the bureau nevertheless built
Negro hospitals, schools and colleges. It
had little success in improving civil ri^ts,
due to judicial and congressional hostility;
its influence had declined by the time it
was dissolved.
FREEDOM OF INFORMATION ACT
(FOIA) gives the public right of access to
governmental records. Enacted in 1966
and strengthened in 1974, FOIA provides
that agencies must respond to requests for
information within 10 working days; ap¬
peals are supposed to be settled in another
20. FOIA has helped reporters gather
material for such important stories as
those on the My Lai massacre and the
FBI's illegal harassment of domestic
political groups. Most requests under the
act come from businesses seeking infor¬
mation in governmental files about their
conrpetitors. Some records are exempted
from the act, including confidential files
of law enforcement and intelligence agen¬
cies and information gained by the Federal
Trade Commission through subpoenas.
FREEDOM OF RELIGION, r ight to
believe and worship fireely, without legal
restraint. Religious practices considered
contrary to public interest, however, e.g.
polygamy, snake handling, and withhold¬
ing medical treatment from minors, are
usually forbidden in the US.
FREEDOM OF SPEECH, right to ex-
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restriction, except nonrestrictive tariffs
levied for revenue only. The opposite of
free trade is protectionism. Among eariy
a d v o c a t e s o f f r e e t r a d e w e r e t h e
physiocrats Adam smith, David ricardo
and J. S. MILL. Modem economists gen¬
erally accept free trade but advocate vary¬
ing degrees of protection to safeguard
employment and developing industries, as
in the theories of J. M. keynes. The US

has traditionally been protectionist but
s i n c e W W I I h a s b e c o m e c o m m i t t e d t o
freer trade.
F R E E V E R S E , v e r s e w i t h o u t c o n v e n ¬
tional rhythm or meter, relying instead
upon the cadences of the spoken language.
It was first developed in 19th-century
France as areaction to the extreme for¬
mality of accepted styles. Among its many
exponents in English are Walt WHrrMAN,
D. H. LAWRENCE Ezra POUND and T. S.
e u o T .

FREE WILL, in philosophy, afaculty of
originating an action or d̂ ision man is al¬
leged to require if be is to be able to make
moral choices. Philosophical theories in
which man is assumed to have free wi l l
formally conflict with those in which his
actions are considered to be determined by
causes beyond his control. However, the
choice between theories of f ree wi l l and
determinism may admit of other, inter¬
mediate alternatives.
FREEZING POINT, the temperature at
which aliquid begins to solidify—not al¬
ways well-defined or equal to the melting
point. It usually rises with pressure, solids
being slightly denser than liquids, though
water is anotable exception; it is loweî
by solutes in the liquid, the amount
providing an accurate means of determin¬
ing molecular weights. The freezing point
of water is 32'F or 0*C.

FREMONT, John Charles (1813-1890),
US explorer, general, politician and
popular hero. He mapped much of the ter-
riioty between the Mississippi valley and
the Pacific during the early 1840s. He was
caught up in die struggle with Mexico
over California, being at one time ap¬
pointed military governor and the next
convicted of mutiny (1847-48), asentence
later commuted by President Polk.
Ft^mont stood as the Republican Party's
first presidential candidate (I8S6) but was
defeated by James Buchanan. He had to
resign as commander of the Department of
the West dur ing the ova, war for
exceeding his office by declaring martial
law. He was governor of Arizona territory
1 8 7 8 - 8 3 .

FRENCH, Daniel Chester (1850-1931).
US sculptor best known for his monumen¬
tal statuary, such as his first work. The
Minute Man (1875) in Concord, Mass.,
and the seated Lincoln (1922) in the Lin¬
coln Memorial, Washington. D.C.
FRENCH, Romance language spoken in
France and parts of Belgium, Switzerland,
Canada and former French and Belgian
colonies; it is the official langu^e of 21
countries. It developed from Ltuin during
and after the Roman occupation of Gaul
and also f rom Celt ic and Germanic ele¬
ments. By the 11 ih century two dialects
had developed: in the south the longue
d'oc, in the north the langue d'dil. From
the latter came francien. the Paris dialect
which became modem French as ^oken
and written since the 17th century.
F R E N C H A C A D E M Y. S e e a c a d e m i b
FRAN?>ISE

FRENCH AND INDIAN WAR^ (1689-
-1763), struggle for supremacy in North
Amer i ca be tween the Br i t i sh and f ^nch
and their respective Indian allies. Both
countries sought to expand from their ini¬
tial settlements; their clashes reflected
European wars but in general arose fr-om
local problems. TTie first three wars were
named for the British monarch of the day.

King William’s War (1689-97) was
(he American phase of the War of the
League of Augsbu^. It consisted of
bloody but disorganized raids on both
sides, and was inconclusively ended by
the Treaty of Ryswick.

Queen Anne’s War Q702-13)
fleeted the War of the Spanish Succession.
French raids on British lerritory in the N
were beaten off and Acadia (Nova Scotia)
was taken. In the SFrench and Spanish
forces unsuccessfully attacked Charleston.
S.C. In the Peace of Utrecht much ter¬
ritory was theoretically ceded to Britain.

King George’s War (1744-1748) was
the American phase of the War of the
Aus t r i an Success ion . A f te r much d i so r¬
ganized raiding. New England troops cap¬
tured Louisbourg in 1745; it was returned
in the Treaty of Aix-la-Chapelle, which
restored the status quo.

The French and Indian War (1754-
63) was the American arena of the Seven
Years ’ War, and the fina l Br i t i sh -French
ci^. It centered on the upper Ohio val¬
ley. teiritory claimed by Iroth sides. The
French sought to encircle the British
colonies by linking their territory along
the St. Lawrence Rand the Great Lakes
with their Mississi[^i territory, confining
the British Eof the Appalachian Mts. In

r e -
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By 1788, in atime of rapid economic
growth and the consequent rise of the mid¬
dle classes, the country was still ruled by
the privileged nobility and clergy, the two
upper Estates of the bstates-genbral The
tax burden fell on the Third Estate, made
up of the middle classes and the landown¬
ing peasantry—this was further increased
by the corruption of the fiscal system. Into
this situation the philosophy of the ©t-
U G O T O t M E O T i n t r o d u c e d t h e i d e a l o f

progress, scientific materialism and the
concepts of constitutional monarchy and
republicanism on the British and Ameri¬
can models. When the nobility thwarted
attempts by the royal ministers to reform
government finance the king was forced to
summon the Estates-General for the first
t ime'since 1614.

The Hiird Estate, which oumumbered
the other two chambers, demanded that
votes be counted individually and not by
chamber, giving them amajority; when
this was not immediately granted the
Third Estate, with sympathetic members
of the other two, declared itself the Na¬
tional Assembly on June 20, 1789. Louis
XVI agreed to this, but brought troops to
Versailles; mobs stormed the Bastille
prison on July 14. and pillaged the
nobility’s country estates. On Aug. 4the
Assembly abolished the feudal system and
approved the declaratiw of the riohis
OF man; the royal family was threatened
by mobs, the Church disestablished and
l̂ ely suppressed. The royal family fled
in June, hoping to join their sympathizers
who had fled abroad, but were arrested at
Varennes and returned to Par is . In Oct .
1791 the Legislative Assembly convened
under anew constitut ion, and became in¬
creasingly radical in form.

Threat of attack from abroad pre¬
cipitated the FRENCH REVOLUTIONARY WARS.
In the face of this crisis the mob again
threatened the king, forcing him to replace
the Assembly with aradical Convendon
elected in Sept. 1792, during mob mas¬
sacres of jailed royalists. The king was
t r i e d f o r t r e a so n a n d e xe cu te d i n Ja n .
1793. In the face of royalist insuirecrion
and foreign hostility Ac Jacobins now
seized power from the more moderate
Girondins, transferring power from the
Convendon to arbitrary b^es such as the
Committees for Public Safety and General
Security. Dominated by DAfrroN and
ROBESPIERRE, these brought about the reign
OF TERROR. This ended with Robespierre
himself being executed by the Convendon
in July 1794- The Convention then intro-

1753 the French began constructing aline
of forts to do this, some on territory
claimed by Va. An expedition to build a
competing fort there, led by George
Washington, was forced back in 1754. In
1755 Gen. Edward braddock's expedition
to attack Fort Duquesne was ambushed
a n d h e w a s k i l l e d ; d i e f e w s u c c e s s e s
before 1757 were by colonial troops.

In 1758 William prrr came to power in
Britain and developed anew strategy; in
1758 Forts Frontenac, Duquesne and
Louisbourg were taken, cutting the French
l i n e s o f c o m m u n i c a t i o n . I n 1 7 5 9 G e n .
James wolfb captured Quebec. Montreal
fell in 1760, and in 1763 the Treaty of
Paris ceded all Canada and alarge part of
La. to Britain. By thus freeing the
c o l o n i s t s f r o m t h e F r e n c h t h r e a t a n d
giving their troops war experience, the
French and Indian War paved the way for
the REVOLUTIONARY W.AR.
FRENCH GUIANA, French overseas
department on the NE coast of South
America. The chief town is Cayenne. It is
bounded by Suriname on the Wand Brazil
on the Eand S, and consists of astrip of
lowland along the 200mi Atlantic
coastline and ahilly interior stretching
c 2 2 S m i i n l a n d . I t s e c o n o m y r e s t s o n
forestry and shrimp fishing. The French
govemmenL which continues to provide
many jobs, opened aspace center there in
the 1960s. Pop 91,350.
F R E N C H H O R N . S e e h o r n .
FRENCH POLYNESIA. French Over¬
seas Territory in the SPacific, consisting
of five archipelagoes: Windward Islands,
Leeward Islands, Tuamotu Archipelago,
Tibiiai Islands, and M^quesas Islands.
The total area amounts to l,521sq mi; the
population is about 195,000. Papeete on
Tahiti serves as capital.
F R E N C H R E V O L U T I O N , t h e fi r s t
major revolution of modem times. It over¬
threw the most famous monarchy in
Europe, executed the royal family, ended
the privileged position of the nobility and
replaced Che traditional institutions of
France with new ones based upon popular
sovereignty and democratic rights. Sub¬
sequently, through its wars, the Revolu¬
tion spread the explosive ideas of the
sovereignty of the people, liberty of the
individual and equality before the law
throughout Europe, Although the immedi¬
ate sequel to the Revolution was the estab¬
lishment of the Napoleonic empire, its im¬
pact survived the Napoleonic interlude,
and inaugurated Che liberal and democratic
movements of the 19th century.
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duced anew constitution, setting up the
Directory, which proved ineffectual and
corrupt. In 1799 it was overthrown by the
army, led by the popu lar genera l
Napoleon. He establisĥ  the Consulate,
effectively ending the revolutionary
period.
F R E N C H R E V O L U T I O N A R Y W A R S ,
waged by revolutionary FraiKC befc« the
accession of Napoleon 1. In 1789 France
preemptively declared war on and
d e f e a t e d A u s t r i a . T l i e F i r s t C o a l i t i o n
(Austria, Britain, Prussia, Russia, Spain,
and the Netherlands) was defeated 1793-
95, France showing surprising if costly
miiit^ strength. The Second Coalition of
Britain, Austria and Russia was defeated
1799-I8(X), although Napoleon’s strike at
British-held Egypt failed in 1801.
F R E N C H S O M A L I L A N D . S e e D i i B O t r n .
FRENCH WEST AFRICA, federation
of eight French overseas territories, 1895-
1958. Its members were Dahomey (now
Benin). Guinea, Ivoty Coast, Mauritania,
Niger. Senegal. Sudan (now Mali) and
Upper Volta (now Burkina),
FRENCH WE^T INDIES, comprises
two islands; Martinique and Guadeloupe.
They were French colonies until 1946.
FRENEAU, Philip (i 752-1832), US poet
and journalist, an inlluential supporter of
Thomas Jefferson as editor of the National

Gazette and other papers,
FREQUENCY MODULATION (FM).
See RADIO.
FRESCO, type and technique of wall
painting common in ancient Crete and
China, and in Europe from the 13th to the
17th centuries. In true fresco, dry earth
pigments mixed with water were painted
on fresh wet lime-piaster, setting with it.
Preparatory drawings (sinopia) were often
done in red paint on an underlying layer.
Id fresco secco (dry fresco) vami^es are
painted on asmooth, non-absorbent sur¬
face. Among famous fresco painters are
o io r ro and miche lanok lo .
FRESNEL, Augustin Jean (1788-1827),
French phys ic is t who evolved the
transverse-wave theory of light through
his work on optical interference. He
worked also on reflection, refraction, dif¬
fraction and polarization, and developed a
compound lens system still used for many
lighthouses.
FREUD, Anna (1895-1982), Austrian-
born British pioneer of child psycho¬
ana lys i s . Her book The Ego and
Mechanisms of Defense (1936) is amajor
contribution to the field.

After escaping with her father Sigmund

Freud from Nazi-occupied Austria (1938),
s h e e s t a b l i s h e d a n i n fl u e n t i a l c h i l d -
therapy clinic in London.
F R E U D , S i g m u n d ( 1 8 5 6 - 1 9 3 9 ) ,
Austrian neurologist and psychiatrist,
founder and author of almost all the basic

concepts of psychoanalysis. He gr^uated
as amedical smdent from the University
of Vienna in 1881; and for some months
in 1885 he studied under J. M. Charcot.
Charcot’s interest in hysteria convened
Freud to the cause of psychiatry. Dissaus-
fied with hypnosis and electrotherapy as
treatment techniques, he evolved the
psychoanalytic method, founded on dream
analysis and free association. Because of
his belief that sexual impulses lay at the
hean o f neuroses , he was fo r adecade
reviled professionally, but by 1905 dis¬
ciples such as Alfred adler and Carl Gus¬
tav JUNG were gathering around him; both
were later to break away. For some thirty
years he worked to establish the tnith of
his theories, and these years were
especially fhiitfril. Fleeing Nazi anti-
Semi t ism. he le f t Vienna fo r London in
1938, and there spent the last year of his
life before dying of cancer.
FRIAR, member of any of the medieval
Roman Cathol ic mendicant orders. Friars
were forbidden to hold property in com¬
mon not bound to one convent, and en¬
joyed various controversial ecclesiastical
privileges. Some were distinguished by
the color of their habits as Black Friars
(Dominicans), Grey Friars (Franciscans)
and White Friars (Carmelites); Augustini-
ans or Austin Friars were the other main
order.
FRICK, Henry Clay (1849-1919), US
industrialist and art collector. He started a
coke business in 1868, and in 1882 he be¬
came an assoc ia te o f Andrew Carneg ie

and managed his steel company 188^99.
He bequeathed his extensive ait collec¬
tion, housed in his New York mansion, for
public exhibition.
FRICTION, resistance to motion arising
at the boundary between two touching sur¬
faces when it is attempted to slide one
over the other. As the force applied to start
motion increases from zero, the equal
force of "static friction" imposes it, reach¬
ing amaximum "limiting friction," just
before sliding begins. Once motion has
started, the "sliding friction” is less than
the limiting. Friction increases with (he
load pressing the surfaces together, but is
nearly independent of the area in contact.
For agiven pair of surfaces, limiting fric¬
tion divided by load is adimensionless
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theatrical producer who developed such
stars as John Drew, Maude Adams, Ethel
Barrymore, Julia Marlowe, Billie Burke.
William Gillette, and Elsie de Wolfe. He
went down on the Lusitania.
FROMM, Erich (1900-1980), German-
bora US psychoanalyst who combined
many of the ideas of fkeud and marx in
his analysis of human relationships and
development in the context of social struc¬
tures and in his suggested solutions to
problems such as alienation. His books in¬
clude Escape from Freedom (1941), The
Art of Loving (1956) and The Anatomy of
Human Destructiveness (1973).
FRONTENAC, Louis de Buade, Ctunte
de Palluau et de (1622-1698), French
soldier who became governor of New
France in 1672. He badly mismanaged In¬
dian relations and damaged the fur trade.
Recalled to France in 1682, he returned in
1689 and in King William’s War success¬
fully held Quebec against the English. He
maintained the French position in New
France up to the Treaty of Ryswtck
(1697).
FRONTIER, in American history, the
boundary between the settled and unset¬
tled areas of the country. It was constantly
changing as the descendants of the
original settlers of the 13 colonies spread
out N. Sand espcially W. In the early
days expansion was slow, consisting lar¬
gely of migrations into Ae Appalachian
area and into what is now Pa. By the dme
of Independence, Ky. had been settled and
the frontier was in Tenn. The new govern¬
ment provided for surveying, settlement
and administration of new areas. The fron¬
tier moved steadily W, and new states
were formed in quick succession until by
1848 Mexico had been forced to cede the
SW and settlement had begun on the W
coast. The Indians suffered badly under
the government’s policy of moving them
to make way for settlers and struggled to
resist it.

Af ter the ervn. war, Indian wars broke
out again, but by the 1870$ and 1880s the
growth of cities and the enclosure of much
of the land meant that the sett lers were

firmly established. In 1890 the Bureau of
the Census officially declared the frontier
closed; its way of life and the peculiar
mythology it created have had agreat in¬
fluence on American culture.
FROST, Robert (1874-1963), eminent
US poet. For most of his life he supported
himself by farming and part-time aca¬
d e m i c w o r k . H i s fi r s t t w o v o l u m e s o f
poetry, ABoy's Will (1913) and North of

constant known as the coefficient of &ic-
tioa Lubrication is used to overcome fric¬
tion in the bearings of machines.
FRIEDAN, Betty (1921- ), US feminist
leader. Her book The Feminine Mystique
(1963) challenged attitudes which had led
w o m e n t o b e c o m e h o u s e w i v e s a n d
mothers at the expense of more ambitious
careers. She was founding president of the
NATIONAL OROANlZAriON

(1966-70) and help^ organize the Na¬tional Women’s Political Caucus (1971).
It Changed My Life (1976) concerns her
participation in the women’s movement;
The Second Stage (1981) charts the move¬
ment’s course.
F R I E D M A N , M i l t o n ( 1 9 1 2 - ) , U S

■economist, at Chicago Ufrom 1946. A
famed monetarist, he was awarded the
1976 Nobel Prize in Economic Science.
F R I E N D L ' F I S L A N D S . S e e t o n g a .
FRIENDS, Society of. See Quakers.
FRIMI, (Charles) Rudolf (1879-1972),
Czech-born US composer of widely
popular operettas and film scores. His
best-known works include The Firefly
(1912). Rose Marie (1924) and The
Vagabond King (1925).
FRISCH, Karl von (1886-1982), Aus¬
trian zoologist best known for his studies
of bee behavior, perception and com¬
munication, discovering die "dance of the
bees." With Tinbergen and Lorenz he was
awarded the 1973 Nobel Prize for Physiol¬
ogy or Medicine for his work.
FRISCH, Max (1911-1991), Swiss ar¬
chitect, journalist and playwright best
known for his play The Firebugs (1958)
and the novels Stiller (1954), Homo Faber
(1957) and Man in the Holocene (1980).
His dominant theme is the destructive ef¬
fect of modem society upon individuals.
FROEBEL, Friedrich Wilhelm August
(1782-1852), German educator noted as
the founder of the kindergarten system. He
believed in play as abasic form of self-ex¬
pression. and in the innate nature of mysti¬
cal understanding. Thou^ much criti¬
cized, be has profoundly influenced later
e d u c a t o r s .

FROGS, jumping, tailless amphibia.
Strictly, the name applies only to true
frogs, members of the family Ranidae, but
other members of the order Aiuira (which
also includes the toads) are sometimes
called frogs. True frogs are ctoracterized
by shoulder-girdles that are fused down
the midline- They are found throughout
the world except in the southern parts of
South America and Australia.
FROHMAN, Charles (1860-1915). US

F O R W O M E N
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Boston (1914), were published during a
stay in England.

His reputation grew in America, and he
wan many honuis, including four Pulitzer
prizes. His style is individual, clearly in¬
fluenced by rural life, religion and much
personal tragedy. Frost’s complete poems
were published in 1967.
FROST, frozen atmospheric moisture
formed on objects when the temperature is
below 0*C. the freezing point of water
(see FREEZING point). Hoarfrost forms in
roughly the same way as dew but, owing
to the low temperature, the water vapor
sublimes from gaseous to solid state to
form ice crystals on the surface. The deli¬
cate patterns often seen on windows are
hoarfrost. Glazed frost usually forms
when rain falls on an object below freez¬
ing: it can be seen, for example, on
telegraph wires. Rime occurs when super¬
cooled water droplets contact asurface
that is also below 0‘C; it may result from
fog or drizzle. The first frost of the year
signifies the end of the growing season.
(See also ice.)
FROSTBITE, damage occurring in skin
and adjacent tissues caused by freezing.
(The numbness caused by cold allows
considerable damage without pain.) Death
of tissues follows and they separate off.
Judicious rewarming, pain relief and
m e a s u r e s t o m a x i m i z e s k i n b l o o d fl o w
may reduce li.ssue loss.
FRUIT, botanicaily, the structure that
develops from the ovary and accessory
parts of aflower after fertilization. True
fruits are formed from the carpels, while
is false fruits other parts of the flower arc
involved; for example, in apple the fleshy
pulp is derived from the receptacle.

Fruits may be simple (derived from the
ovary of one pistil), aggregate (formed by
asingle flower with sever^ separate pis¬
tils, e.g. raspberry) or multiple (formed
from the flowers of an inflorescence, e.g.
fig). Simple fruits may be fleshy or dry.
Reshy fruits include the berry and the
drupe. Dry fruit may split open to disperse
the seeds (dehiscent), the main types being
the legume (or pod), follicle capsule and
silique. Some dry fruits do not break open
(indehiscent). the main types here being
the achene, grain, samara and nut.

T h e m a i n f u n c t i o n o f t h e f r u i t i s t o

protect the seeds and dispose them when
ripe.
FRUIT FLIES, small flies of the genus
Drosophila, which feed on decaying
vegetation and ripe fruit, sometimes caus¬
ing great damage to crops. Some species

are used for genetics experiments because
they breed rapidly. As aresult, the fruit fly
is one of the most studied animals in the
world today.
FRY, Christopher (1907-). British verse
dramatist, whose plays, although often in
ancient or medieval settings, deal with
contemporary themes. His best-known
play. The Lady's Not for Burning (1948),
is adry com^y centering on witchcraft
hysteria. ASleep of Prisoners (1951) and
The Dark Is Ught Enough (1955) are es¬
sentially religious plays.
FRY, Elizabeth Gurney (1780-1845),
British Quaker philanthropist whose in¬
spections of prisons throughout Britain
and Europe to great advances in the
treatment of the imprisoned and the in¬
sane. Her proposed reforms of London's
notorious Newgate prison, including
segregation of the sexes and the provision
of employment and religious instruction,
were largely accepted.
FUEL, asubstance that may be burned
(see cc»tBusnoN) to produce heat, light or
power. Traditional fuels include dried
dung, animal and vegetable oil, wood,
peal and coal, supplemented by the
manufactured fuels charcoal, coal, gas,
coke and water gas. In this century
petroleum and natural gas have come into
widespread use. The tenn ''fuel" ha.s also
been extended to include chemical nuclear
fuels (see nuclear energy), although
these are not burned.
FUEL CELL, device that produces elec¬
tricity through the chemied reaction be¬
tween two substances. The most common

type is powered by the reaction between
hydrogen and oxygen. Space crafts use
ftiel cells to supply electricity.
FUGITIVE SLAVE ACTS, laws passed
by Congress in 1793 and 1850 to deter
slaves from fleeing to abolitionist states.
The 1793 act denied runaway slaves the
benefit of jury trial. The 18.50 measure
was areaction to Che growing opposition
this provoked. It imposed severe fines and
imprisomnem on US marshals and citizens
who helped or failed to apprehend
runaway slaves. The acts only hardened
opposition and were another divisive fac¬
tor between North and South.
FUGUE, amusical form in which two or
more parts (voices) combine in introduc¬
ing and developing atheme. The principal
idea behind fugal composition is that of
developing contrasts which produce a
specific texture and density. TTie fugue’s
history dates from the 16th-century canon
and round. The greatest achievements in
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(1800). with the aim of using it against
British warships: in fact, these repeatedly
escaped and the French lost interest. His
First steamship was launched on the Seine
(1803). and after this success he returned
to the US, launching the first commercial¬
ly successful steamboat, die Clermont,
from New York (1807). He built several
other steamboats and the Demologus. the
first steam warship (launched 1815).
FUNCTION, rule by which each element
of one set. for example the real numbers,
is assigned an element of another set. (The
two sets may share some or all elements.)
The same element of the second set may
be assigned to more than one element of
the first set,

FUNCTIONALISM, die principle that
all design should be dictated by the func¬
tion of what is being designed, all un¬
necessary elements being discarded. (This
was derived from adictum of the architect
Louis .SULLIVAN. "foTm follows function,")
and was amoving principle of the bau-
HAUS schoo l . Func t i ona l i sm i nfluenced
many modem architects, notably Frank
Lloyd WRIGHT, and corbusier.
FUNDAMENTALISM US conservative
Protestant movement, upholding Evan¬
gelicalism against Modernism, which has
flourished particularly in the Soutli since
the early 20th century. Its chief doctrines,
set out in aseries of pamphlets. The Fun¬
damentals (1910-1912), are Christ’s vir¬
gin birth, physical resurrection and second
coining, the substitutionary theory of the
atonement, and the absolute infallibility of
the Bible. The last led to adenial of bibli¬
cal criticism and the theory of evolution.
Leading advocates of the movement in¬
cluded W. J, Bryan and the theologian
J o h n G r e s h a m M a c h e n . M o d e m f u n ¬
damentalism is mostly anti-intellectual,
dispcnsationalist, pietist and revivalist.
FUNDY, Bay of, an arm of the Atlantic
Ocean between New Brunswick and Nova
Scotia about 94mi long and ^ut SOmi at
i ts widest. I t is remarkable for amassive
fl u a u a t i o n i n t i d a l l e v e l , w h i c h h a s
reached 70ft Its chief harbor is St. John,
i n N e w B r u n s w i c k .

FUNGAL DISEASES, diseases caused
by fungi which, apart from common skin
and nai l ai lments such as athlete's foot,
tinea cruris and ringworm, develop espe¬
cially in people with disorders of im¬
munity or diabetes and those on certain
drugs (steroids, immunosuppressives,
a n t i b i o t i c s ) . T h r u s h i s c o m m o n i n t h e
mouth and vagina but rarely causes sys¬
temic disease. Specific fungal diseases

this form are by J. S. bach, whose un¬
finished The Art of Fugue (1748-50) is a
major study of fugal form.
FUJI, Mount, or Fuj iyama, highest
mountain in Japan (12,388ft). long con¬
sidered sacred by the Japanese and a
source of inspiration to artists and poets.
Adormant volcano crowned by awide
crater, it last erupted in 1707.
FULANL an ancient people of WAfrica
found over awide area from Senegambia
to WSudan. They include nomadic pas-
toral ists as wel l as sett led communit ies.
The Fulani have adeep-rooted culture
based on Islam and have strong ties with
the Hausa. They number some 7million.
FULBRIGHT, James William (1905-),
US political leader and lawyer, mitiator of
the Fulbright Act (194d), providing for in¬
ternational exchange of students and
teachers. After teaching law at Arkansas
U. Fulbright was elected to the House of
Representatives in 1942. and served in the
Senate 1944-75. He was chairman of the

Senate Foreign Relations Committee
1959-74, becoming an outspoken critic of
US policy in Vietnam.
F U L B R I G H T S C H O L A R S H I P P R O ¬
GRAM, educational exchange program
conceived by US Senator J. Wifiiam
Fulbright in 1946 under which, initially,
foreign credits held in the US from the
sale of surplus war property overseas
wou ld be used to send US s tuden ts to

study in those countries. In 1988 the pro¬
gram had 156,000 alumni, with 4,500 new
exchanges each year of students, teachers,
and scholars in 120 participating coun¬
t r i e s .

FULLER, Margaret (1810-1850), in¬
fluent ia l Amer ican cr i t ic and advocate of

female emancipation. Afriend of Emerson,
she edited the Transcendentaiist magazine
The Dial 1840-42. She became literaiy
cr i t ic for the New York Tr ibune in 1844
and in the foUowing year published
Worruin in the Nineteenth Century. She
was drowned with her husband and child
in ashipwreck off Fire Island, N.Y.
F U L L E R , R ( i c b a r d ) B u c k m i n s t e r
(1895-1983), US inventor, philosopher,
a u t h o r a n d m a t h e m a t i c i a n . H e w a s a

prolific source of original ideas, many of
which have had important consequences.
He is best known for his concept
"Spaceship Earth" and for inventing the
Geodesic Dome.
FULTON, Robert (1765-1815), US in¬
ventor who improved both the submarine
a n d t h e s t e a m b o a t H i s s u b m a r i n e
Naut i lus was launched at Rouen, France
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occur in some areas (e.g., histoplasmosis,
blastomycosis) while aspergillosis often
complicates chronic lung disease. In addi¬
tion, numerous fungi in the environment
lead to forms of allergy and lung disease.
FUNGI, asubdivision (Eumycotina) of
the plant kingdom which comprises
simple plants that reproduce mostly by
means o f spo res and wh ich lack
chlorophyl, hence are either saprophytes
or parasites.

The closely related slime molds produce
naked (no cell walls) amoeboid states, and
the yeasts are single-celled, but the
majority of true fungi produce micro¬
scopic filaments (hyphae) that group
together in an interwoven weft, the
mycelium or spawn. Reproduction is
sometimes by budding (yeasts) but more
normally by the production of asexual and
sexual spores.

The true fungi are divided into anumber
of classes, the main ones being: the
Chytridomycetes, which produce motile
gametes or zoospores that have asingle
flagellum; the Oomycetes. which have
biflagdlale zoospores and produce dis¬
similar male and female reproductive or¬
gans and gametes; Zygomycetes, which
do not produce motile zoospores and
reproduce sexually by fusion of identical
gametes; the Ascomycetes including
yeasts, which reproduce asexually by bud¬
ding or by the production of spores (con-
idia) and sexually by the formation of as-
cospores within sac-tike structures (asci)
that arc often enclosed in afruiting body
or ascocaip; the Basidiomycetes, includ¬
ing bracket fungi and agarics in which the
sexual spores are produced, or enlarged
cel ls cal led basid ia, that of ten occur on
large fruiting bodies; and die Dcu*
teromycetes, or imperfect fungi, which
are only known to reproduce asexually, al¬
though sexual forms are often classified in
the Ascomycetes and Basidiomycetes.
(See also fungal dlseases; plant diseases.
RUST.)
F U N G I C I D E , s u b s t a n c e u s e d t o k i l l
fungi and so to control fungal diseases in
man and plants. In medicine some an¬
tibiotics, sulfur, carboxylic acids and
potassium iodide are used. In agriculture a
wide variety of fungicides is used, both in¬
organic—Bordeaux mixture and sulfur—
and organic—many different compounds,
generally containing sulfur or nitrogen.
They are applied to the soil before plant¬
ing or around seedlings, or are sprayed or
dusted onto foliage. (See also pbctiode)
FUR, the soft, dense, hairy undercoat of

certain mammals. Fur is an excellent heat
insulator and protects against the cold of
the northern regions where most furbear¬
ing animals are found. It is generally inter¬
spersed with guard hairs, longer and suf¬
fer. that form aprotective outer coat and
prevent malting. Demand is still high,
threatening some furbearing species with
extinction; this has led to ftir-farming of
suitable imimals such as mink and to the
development of artificial fiirs.
F U RT WA N G L E R , W i l h e l m ( 1 8 8 6 -
1954), German conductor whose ft’ee, pas¬
sionate style made him one of the great in¬
terpreters. particulariy of Beethoven and
W A G N E R .

FUSE, safety device placed in an electric
circuit to prevent overloading. It usually
comprises awire of low-melting-point
m e t a l m o u n t e d i n o r o n a n i n s u l a t e d
frame. Current passing through the wire
heats it, and excessive current heats it to
the point where it melts, so breaking the
circuit. In most domestic plugs, the fuse
consists of acylinder of glass, capped at
each end by metal, with awire running be¬
tween the metal caps. Similar, but larger,
cartridge fuses are used in industry.
FUSION, Nuclear, anuclear reaction in
which the nuclei of light atoms combine
CO produce heavier, more stable nuclei,
releasing alarge quantity of energy.
Fusion reactions are the energy source of
Che sun and the hydrogen bomb. If they
could be controlled and made self-sustain¬
ing man would have asafe and inex¬
haustible energ)' source using deuterium
or tritium extracted ftom seawater. Only
small amounts of fuel would be needed,
and none of the by-products would be
radioactive. Bui if they arc to fuse, the
light, positively charged nuclei must col¬
lide with sufficiem energy to overcome
their electrostatic repulsion. This can be
done by u.sing aparticle accelerator, but
to get anet energy release the material
must be heated to very high temperatures
(around IO’k) when it becomes aplasma,
containable only in magnetic "bottles." In
Nov. 1991 scientists at the Joint European
Torus Laboratory at Oxfordshire, Eng¬
land, announced that they had produced a
significant amount of energy from control¬
led nuclear fusion.
FUTURISM, 20th-century Italian art
m o v e m e n t b a s e d o n t w o m a n i f e s t o s o f
Futurist poetry and painting, issued in
1909 and 1910 by the poet Filippo
Marinetti and an allied group of artists. It
sought to express the speed, violence and
dynamism of amechanical age.
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sub-Saharan Africa in lenns of per capita
income, and the second richest in all of
Afr ica, af ter L ibya. Oi l dominates
Gabon’s export earnings; manganese and
uranium are also exported. Agricultural
output is low and much food is imported
from France, amain trading partner.
Eiespite national wealth, living standards
are generally low.G

7th letter of the English alphabet,
developed from the Semitic ghimel and a
differentiated form of the Greek gamma.
English has ahard "g" sound, as in "go"
and asoft "g" sound; mostly before e. i,
and y, as in "gentle." In music Gis the
fifth note in the scale of C.
GABIN, Jean (1904-1976), French film
actor who often played tough but decent
heroes. The most popular French star of
the 1930s, be made such memorable films
as le Moko (1936) and La Grande
I l lus ion (1937) .

GABL^ Clark (1901-1960), US film
star, winner of a1934 Academy Award
for acomedy role in li Happened One
Night. His most famous role was Rhett
Butler in Gone With the Wind (1939).
Called "the King,” he was aleading box-
office "draw” for more than two decades.
GABO, Naum (Naum Pevsner; 1890-
1977), Russian .sculptor, apioneer of cc»i-
STRuenviSM. With his Wther Anton
Pevsner, he issued the Realist Manifesto
(1920). He left Russia and taught at the
BAUHAUS (1922-32). In 1946 he emigrated
t o t h e U S . H e i s n o t e d f o r h i s k i n e t i c
sculptures and geometrical constructions
in metal, plastic and nylon.
GABON, small republic on the Atlantic
coast o f WAfr ica .
Land. Most of the country, lying across
the Equator, is rain forest; amountain
range separates the narrow coastal area
from the heartland plateaus. The climate is
hot and humid, with heavy rainfall.
Persia Gabon's relatively small popula¬
tion has awide range of ethnic groups: the
largest, the Fang, constitutes about 30% of
the population and dominates politics and
industry: the Omyene are asmall but im¬
portant coastal group. Most of the pteople
are village dwellers, but about 30% live in
the main towns of L ibrev i l le , Por t -Gent i l
and Lambarene, site of Albert Schweit¬
zer’s famous hospital. There is astrong
emphasis on education and alarge number
of children attend school.
Economy. Gabon is the richest country in

Official name: Gabonese Republic
Capital: Libreville
Area; 103,347sq mi
Population: 1,080,000
Growth ra te : 1 .4%

Languages: French, Fang. Bantu
Reli^ons: Roman Catholic. Animist,
M u s l i m
Monetary unit(s): 1CFA franc =100
c e n t i m e s

History. Gabon became an important
slave-trade center after discovery by the
Portuguese in the 15th century. The
Omyene peoples dominated Gabon until
gradually displaced by the Fang in the
I9th century. France maintained anaval
base on the coast from 1843, but occupied
the country only when its economic pos¬
sibilities became apparent. AFrench
colony from 1886, in 1946 it became an
overseas territory of France. It achieved
selfgovemment in 1958, independence in
1960, and became aone-party state in
1968. Oppusiiion parties were legalized
in 1990.
GABOR, Dennis (1900-79), Hungarian-
bom UK j^ysicist who invented holo¬
graphy, for which he was awarded the
1971 Nobel Prize for Physics. He had
develeoped the basic technique in the late
!940s, but practical applications had to
wait for the invention of the laser in i960.
GADOLINIUM, chemical element; sym¬
bol Gd; at.wt. 157.25; at.no. 64. The ele¬
m e n t w a s n a m e d f o r t h e m i n e r a l
gadolinite from which this rare-earth was
originally obtained. Gadolinium is found
in several other minerals, including
monazite and basinasite. As with ocher re-



G A L A G O 4 8 3

laced rare-earth metals, it is silvery-white,
has ametallic luster, and is malleable and
ductile. At room temperature, gadolinium
crystallizes in the hexagonal, close-packed
alpha form. Natural gadolinium is amix-
lure of seven isotopes. Gadolinium is uni¬
que for its special Curie temperaiure lying
just above room temperature. This sug¬
gests uses as amagnetic component that
senses hot and cold.
GADSDEN, James (1788-1858), US sol¬
dier and diplomat who, as minister to
Mexico, negotiated the gadsden purchase.
In the WAR OF 1812 he served against the
Seminole Indians and was in charge of
their removal to SFla. in 1825 and to the
W i n 1 8 3 2 .
GADSDEN PURCHASE!, Mexican ter¬
ritory bought by the US in 1853, to add to
lands acquired in the war of 1848. The
extra land, some 45,000sq mi, cost SIO
million. It provided arail route through
the conquer̂  land to the Pacific. The pur¬
chase was negotiated by James Gads^n,
US minister to Mexico.

GAELIC, group of Celtic languages, na¬
tive to Ireland (Irish Gaelic), the Isle of
Man (Manx) and the Scottish Highlands
(Scottish Gaelic).
GAELIC LITERATURE, writings in the
Gaelic language. There are two main
t r a d i t i o n s . I r i s h G a e l i c i s d i v i d e d i n t o
three periods. Old Irish (up to clOth cen¬
tury), Middle Irish (up to mid-15th cen¬
tury) and Modem Irish. The early litera¬
ture consists chiefly of lyric verse and
sagas, of which the Ulster Cycle is a
famous example. Scottish Gaelic diverged
f r o m t h e I r i s h t r a d i t i o n i n c l 3 ( X ) a n d
developed an impressive body of poetry,
with some prose work.
GAELS, or Guideis, the Gaelic-speaking
Celtic peoples of Ireland, Scotland and the
Isle of Man, as opposed to the Celtic
people of Wales, Cornwall and Brittany,
who speak Brythonic.
GAGARIN, Yuri Alekseyevich (1934-
1968), Soviet astronaut, 5rst man in space.
His capsule was launched on April 12,
1961, and orbited the earth once. Adeputy
to the Supreme Soviet from 1962, he died
in aplane crash.
GAUE, Thomas (1721-1787). British
general, from 1763 commander-in-chief of
B r i t i s h f o r c e s i n N o r t h A m e r i c a a n d

military governor of Mass, from 1774. In
April 1775 his attempt to take an arms
dept at Concord resulted in the first battle
(at Lexington and Concord) of the revolu¬
tionary WAR. He resigned after the
debacle at Bunker Hill.

GAG RULES, resolutions passed in the
US Hou.se of Representatives 1836-40 to
prevent discussion in the House of peti¬
tions regarding slavery. The rales in¬
fringed the right of petition; they were
repealed in 18M as the result of acam¬
paign led by John (^ncy adams and
Joshua Giddings,
GAIA HYPOTHESIS, conception of the
earth as asingle living organism. Atmosp¬
here, oceans, climate, land, and living
creatures are viewed as parts of agiant
feedback loop, which attempts to maintain
c o n d i t i o n s s u i t a b l e f o r l i f e . M a n - m a d e
pollution, however, may distort the feed¬
back loop.
GAILLARDIA, genus of leafy, branch¬
ing herbs of the family Asteraceae, native
t o N o r t h A m e r i c a . S e v e r a l s u m m e r -
blooming species are cultivated as garden
MTiamentals, especially blanket-flower
and annual blanket-flower. They have
purple disk flowers and yellow, orange, or
white ray flowers.
GAINEIS’S MILL, Batt le of, in the
American aviL war part of the Con¬
f e d e r a t e c o u n t e r o f f e n s i v e t o e n d t h e
Peninsular Campaign, near Richmond, Va.
On June 27, 1862, forces led by Generals
Jackson and Longstreet attacked and
routed Union forces under Gen. Fiiz-John
Porter.
GAINSBOROUGH, 111011135 (1727-
1788), English portraitist and landscape
painter. He painted numerous society
portraits; in 1780 he was commissioned to
portray George III and Queen Charlotte.
Many of his portraits are actually set in
landscapes, which were his primary inter¬
es t . H i s wo rk i nfluenced cons tab le and
English landscape painting in the 19th
c e n t u i y.
G A I T S K E L L , H u g h ( To d d N a y l o r )
1906-1963), British politician, Labour
Party leader 1955-63. He entered Parlia¬
ment in 1945 and was chancel lor of the
exchequer in 1950. In opposition he was a
leading critic of Conserv^ve policies and
managed to reunite the party after asplit
in I960.
GALACTIC CLUSTERS, clusters of
stars lying in or near the galactic plane,
e a c h o f w h i c h c o n t a i n s a f e w h u n d r e d
stars. Due to their irregular shape they are
also termed open clusters. The best known
galactic cluster in Nskies is the Pleiades.
GALAGO, any of several species of
small mammals (genus Galago) native to
African forests. They are arboreal, noctur¬
nal, and primarily insectivorous, although
several of the six species are omnivorous
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in captivity. In the trees, galagos cling and
leap about.
GALAPAGOS ISLANDS, group of vol¬
canic islands in the Pacific, on the equator
Wof Ecuador. They were named for die
giant tortoises found there in 1535 by the
Spaniard Thomas de Berlanga. TTiey have
unique vegetation and wildlife, the study
of which confirmed Charles darwin in his
theory of evolution. There are large
marine and land iguanas, scarlet crabs,
penguins, aflightless cormorant, unique
finches and the giant tortoises, now rare.
TTie main islands are Isabella, Santa Cn^
Femandina, San Salvador and San Cris¬
tobal; they are now anational park and
wildlife sanctuary.
GALATIA, an ancient territory of central
Asia Minor overrun by Gauls in the 3rd
century BC. Subjugat̂  by Rome in 189
BC, it became part of the Roman province
of Galatia (wldch extended south) in 23
BC, and by AD 200 had merg^ with
Ana to l i a .
GALATIANS, Epistle to the, ninth book
of the New Testament, aletter written by
St. Paul to the Christians in Nor SGalatia
to counter the influence of Judaizers who
taught chat Christians must keep all the
law of Moses. It secs forth the basis of
Christian freedom, man's union with
Christ through faith.
GALAXY, tlie largest individual con¬
glomeration of matter, containing stars,
gas. dust and planets. Galaxies start life as
immense clouds of gas, out of which stars
condense. Initially agalaxy is irregular in
form, that is, it has neither aspecific shape
nor any apparent internal structure. It con¬
tains large amounts of gas and dust in
which new stars are constantly formii^. It
rotates and over millions of years evolves
into aspiral fonn, looking rather like a
flying saucer, with aroughly spherical
nucleus surrounded by aflattisb disk and
orbited by globular clusters. In the nucleus
there is little gas and dust and ahigh
proportion of older stars; in the spiral
arms, agreat deal of gas and dust and a
high proportion of younger stars (our sun
lies in aspiral arm of the milky way).
Over further millions of years the spiral
arms " fo ld" toward the nucleus, the end

result being an elliptical galaxy containing
alarge number of older stars and little or
no gas and dust. The ultimate form of any
galaxy is asphere, after which it possibly
evolves into ablack hole.

Galaxies tend to fonn in c lusters. Hie
Milky Way and the Andromeda Galaxy
are members o f ac l us te r o f a round 20

galaxies.
GALBRAITH, John Kenneth (1908- ),
US economist, at Harvard 194^75. He
served as US ambassador to India 1961-
63. His books include The Affluent Society
(1958) and The New Industrial State
(1967). ALife in Our Times (1981) is his
autobiography.
GALEN (AD cl30-c200), Greek jrfiys-
ician at the court of the Roman Emperor
Marcus Aurelius. His writings drew
together the best of classical medicine
and provided the form in which the
science was transmitted through the
medieval period to the Renaissance. He
himself contributed many original and
careful observations in anatomy and
physiology.
GALICIA, mountainous region of NW
Spain, one of the ancient kingdoms of
Oist i le. Adist inct ive school of lyr ic
poetry in the Galician-Portugucse lan¬
guage flourished in the 13th century. Sarh
tiago de Compostella has been apil-
grinage center since the 9th centup'.
Agriculture and fishing are the chief
occupations.
GALILEE, h i l ly region of Nancient
Palestine between the Sea of Galilee and
the Jordan R. It was the homeland of Jesus
who was some t imes re fe r red t o as t he
Ga l i l ean .
GALILEE, Sea of (Lake Tiberias), lake
i n N I s r a e l 6 9 6 f t b e l o w s e a l e v e l a n d

104sq mi in area, fed by the Jordan R. The
only body of fresh water in Israel, it has
been afishing center since biblical times.
Many sites on its shores are associated
with Jesus’ ministry.
G A L I L E O G A L I L E I ( 1 5 6 4 - 1 6 4 2 ) ,
I tal ian mathematical physicist who
discovered the laws of falling bodies and
the parabolic motion of projectiles. The
first to turn the newly invented telescope
to the heavens, he was among the earliest
observers of sunspots and the phases of
Venus. Atalented publicist, he helped to
popularize the pursuit of science. How¬
ever. his quarrelsome nature led him into
an unfortunate controversy with the Chur¬
ch. His most significant contribution to
science was his provision of an alternative
to the ■Aristotelian dynamics. The motion
of the earth thus became aconceptual pos¬
sibility and scientists at last had agenuine
criterion for choosing between the Coper-
nican and Tychonic hypotheses in
a s t r o n o m y.
GALL, 1. an abnoimal growth on trees
caused by parasites such as fungi and in¬
sects. Fun^ galls are usually irregular in
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shape, but insects produce galls that are
often spherical, like the oak apple. 2. A
bitter fluid secreted by the liver; bile. The
term is also used in the sense of bittemes.s
of mind.
GALLATIN, (Abraham Alfonse) Albert
(1761-1849), Swiss-bom A m e r i c a n
statesman and diplomat. As congressman
1795-1801 he defended US relations with

France during the XYZ Affair. Secretary
of the treasury 1801-13, he objected to the
drain on national economy caused by the
WAR OF 1312 and helped negotiate the
Treaty of Ghent, 1814. He was minister to
France 1816-23 and Britain 1826-27.

G A L L A U D E T, T h o m a s H o p k i n s
(1787-1851). US educator of the deaf.
After study at the Royal Institute for Deaf-
Mutes in Paris, he founded the first free
school for the deaf in the US at Hartford,
Conn. (1817).
GALLBLADDER, small sac containing
bile, arising from the bile duct which leads
f rom the l i ve r to the duodenum. I t l i es
beneath the liver and serves to concentrate
bile. When food, especially fatty food,
reaches the stomach local hormones cause
gallbladder contraction and bile enters the
gastrointestinal tract.

In some people the concentration of bile
favors the formation of gallstones, usually
containing cholesterol. These stones may
cause no symptoms; they may obstruct the
gallbladder causing biliary colic or inflam¬
mation (cholecystitis), or they may pass
into the bile duct and cause biliary
obstruction with jaundice or, less often,
pancreatitis. Acute episodes are treated
with analgesics, antispasmodics and an¬
tibiotics, but surgery is frequently neces¬
sary later. Recent advances suggest that in
some instances stones may be dissolved
by drug therapy or specialized ultrasound
techniques.
GALLEGOS, R6mulo (1884-1968) .
V e n e z u e l a n n o v e l i s t a n d s t a t e s m a n .

Elected prc.sident of Venezuela in 1948,
he was almost immediately ovaihrown by
amilitary coup. His short stories and
novels, of which the best known is Dona
Barbara (1929), are primarily didactic and
ideological works concerned with social
re fo rm .
GALLEON, ful l -r igged sai l ing ship,
primarily for war, developed in the 15-
I6 th cen tu r ies . The name der i ved f rom

" g a l l e y, " w h i c h h a d c o m e t o b e
synonymous with "war vessel" and whose
characteristic beaked prow the new ship
retained.

GALLEY, early seagoing warship, pro¬

pelled by oars, sometimes with auxiliary
s a i l s . T h e a n c i e n t G r e e k a n d R o m a n

navies were comprised of galleys, which
were classified according to the number of
banks of oars on each side; uniremes (one
bank), biremes (two banks), and triremes
(three banks).

There were usually about 25 oars per
bank. The oars were 40 to 50ft long and as
many as seven slaves were required to
man each oar. These ships were long and
narrow. Though fast, they were difficult to
handle in rough seas. They were equipped
with catapults, and carried archers and sol¬
diers who would board an enemy ship
after ramming it. Galleys continued to be
used in the Mediterranean and other seas

until late in the 17th century.
GALLIC WARS, aseries of campaigns
by Julius CAESAR 58-51 BC. The name is
der ived f rom Caesar ’s Commentar ies on
the Gallic War {c50 BC).

As governor of Transalpine Gaul,
Caesar carried out acombined strategy of
driving out invading German tribes and in
the process occupying more territory in
Gaul, until almost the whole country was
in Roman hands (55 BC).
GALLINULE, any of several sp«ies of
marsh birds belonging to the family Rai-
lidae. Gallinules occur in tropical and sub¬
tropical regions worldwide, and are about
the size of bantam hens but with acom¬

pressed body like rails and coots.
GALLIUM, chemical element; symbol
Ga ; a t .w i . 69 .72 ; a t . no . 31 . Ga l l i um i s
often found as atrace element in diaspore,
sphalerite, germanite, bauxite, and coral, (t
is the only metal, except for mercury,
cesium, and rubidium, which can be liquid
near room temperature; this makes pos¬
sible its use in high-temperature ̂ er-
mometers. Gallium arsenide is capable of
conven ing e lec t r i c i t y d i rec t l y in to
coherent light. Gallium readily alloys with
most metals, and has been us^ as acom¬
ponent in low-meltiog alloys, its toxicity
appears to be of alow order.
GALLOWAY, Joseph (1731 -1803 ) ,
American loyalist statesman. Amember
and speaker of ihe Pennsylvania Assembly
1756-76, he proposed at the First con.
TiNENTAL coNOitESs 3plan for legal settle¬
ment of d i f ferences between Br i ta in and
the colonies, but was forced by the war to
join the Loyalists.
G A L L S T O N E S . S e e g a l l b l a d d e r

GALLUP, George Horace (1901-1984),
American pollster. In 1935 he established
the American Institute of Public Opinion
which undertakes the Gallup polls, peri-
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the Wcoast narrowly along the Gambia R,
almost bisecting Senegal. Alow-lying
country, it ranges from coastal mangrove
areas to intenor scrublands.

o^c samplings of public opinion on cur¬
rent issues. His several books include The
Pulse of Democracy (1940) and The Gal¬
lup Poll: Public Opinion. 1935-71 (1972).
GALSWORTHY, J tAn (1867-1933) ,
English novelist and playwii^t. His
works, especially the famous cycle of
novels The Forsyte Saga are concerned
with the life and attitudes of the wealthier
English middle classes, typified by the
"man of property" Soames Forsyte. He
was awarded the Nobel Prize for Litera¬
ture in 1932.
GALTON, Sir Francis (1822-1911),
British scientist, the founder of eugenics
and biostatistics (the application of statis¬
tical methods to anim^ populations); the
coiner of the term "anticyclone" and one
of the Erst to realize their meteorological
simficance; and the develops of one
of the first fingerprint systems for iden¬
t i fi c a t i o n .
GALVANI, Luigi (1737-1798). Italian
a n a t o m i s t w h o d i s c o v e r e d
electricity" (about 1786). The many vary¬
ing accounts of this discovery at least
agree that it resulted from the chance ob-
ssvation of the twitching of frog legs
under electrical influence. Acontroversy
w i t h V O LTA o v e r t h e n a t u r e o f a n i m a l

electricity was cut short by Galvani's
death.

GALVANIZING, an industrial process
for coating iron and steel with athin layer
of zinc metal to stop them rusting.
G A LVA N O M E T E R a n i n s t r u m e n t u s e d
for measuring minute electrical currents. It
consists of acoil of wire delicately
suspended by athin conducting filament
between the poles of apermanent magnet.
The galvanometer is connected to acircuit
and when an electric current flows, the
coil is deflected at an angle directly
proportional to the current.
GAMA, Vasco da (1469-1524). Por¬
tuguese navigator whose discovery of a
new sea-route around the Cape of Good
Hope and destruction of the Muslim trade
monopoly made possible large-scale
European trade with the East. In his first
voyage (1497-99) his trade negotiations
in India were thwarted by Muslim mer¬
chants. On his second voyage (1502-03)
his fleet established Portuguese sup-
r«nacy in the area by aruthless destruc¬
t ion o f the Ma labar Mus l im flee t . La te r
^>pointed viceroy to India, he died soon
afier his arrival there.

GAMBIA, republic in WAfrica, smallest
state on the continent.
Land. I t extends for around 200mi f rom

Official name: Republic of the Gambia
Capital: Banjul
Area: 4,127sq mi
Population: 875,500
Growth ra te : 2 .1%

Languages: English, French. Mandinka,
W o l o f
Religions: Muslim, Animist
Mmietary unit(s):! dalasi =100 bututa n i m a l

People and Elconomy. The Mandingo
peoples constitute around 40% of the
popul^on, others are the Fulaui, Wolof.
Jola and Sarahule. Most are small fanners

producing millet, ewn and rice for local
consumption. Goats and sheep are raised,
and the Fuiani breed cattle. Peanuts and

peanut oil are the main exports. Britain is
the principal trade partner, niere is little
industry.
History. In ancient times Gambia was part
of the Mali Empire. Ehiring the 1400s Por¬
tuguese began trading for slaves along the
coast. Gambia was bom of the struggle
between Britain and France for supremacy
in WAfrica. The French territory became
Senegal and the British territory became
Gambia. The first legislative assembly
was elected in 1960; independence came
in 1965. The country became arepublic
w i th in the Commonwea l th in 1970 , w i th
Sir Dawda Jawara as its first head of state.
FoUowing an attempted coup in 1981.
Senegal and Gambia formed aconfedera¬
tion in 1982; it was dissolved in 1989.
G A M B L E R S A N O N Y M O U S , i n t e r n a ¬
tional organization designed to help
people with an uncontrollable urge to
gamble. Organized in asimilar way as Al¬
coholics Anonymous.
GAMBLING, the betting or staking of
something of value, with consciousness of
risk and hope of gain, on the outcome of a
game, acontest, or any other uncertain
e v e n t .

GAMETE, or germ cell, asexual repro-
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placement therapy, and atype from highly
immune subjects is somedmes used to
protect against certain diseases (e.g.,
serum hepatitis, tetanus).
GAMMA RAYS, quanta of electromag-
netic waves similar to but of much higher
energy than ordinary X-rays. Gamma rays
are highly penetrating, an appreciable
fraction being able to traverse several cen¬
timeters of lead.

GAMOV, Geoî  (1904-1968). Russian-
born US physicist and popular science
writer, best known for his work in nuclear
physics, especially related to the evolution
of stars; and for his support of the "big
bang" theory of cosmology.
GANDHI, Indira Priyadarshini (1917-
1984), first woman prime minister of
India. Daughter of Jawaharlal Nehru, she
became president of the Congress Party in
1959. Als prime minister (1966-77) she
became more friendly with the USSR and
less so with the US and defeated Pakistan
in awar. In 1975, she was found guilty of
electoral malpractice. During the ensuing
constitutional crisis she declared astate of

emergency and jailed nearly 700 puHlical
opponents. The Indian Supreme Court
overruled the verdict against her and
upheld her electroral and constitutional
changes. Briefly turned out of office, she
regained the premieiship in 1980. Her
suppression of violent political agitation
for an autonomous Sikh slate in the Pun¬
jab led to her assassination by Sikh mem¬
bers of her bodyguard.
G A N D H I , M o h a n d a s K a r a m c h a n d
"Mahatma” (1869-1948). Indian natio¬
nalist leader. After studying law in Lon¬
don, he wen! to South Africa, where he
lived until 1914. becoming adriving force
in the Indian community’s fight for civil
rights. During this campaign he developed
the principle of satyagraha, nonviolent
civil disobedience, and held to it despite
persecution and imprisonment. When he
returned to India he had achieved sub¬
stantial improvements in civil rights and
labor laws. In India he became leader of
the Congress Party, initiating the cam¬
paign which led to the independence of
India after WWII. He was assassinated by
aHindu fanatic who disapproved of his
tolerance of Muslims.
GANDHI, Rajiv (1944-1991). Indian
piolitician, son of Indira Gandhi and
grandson of JawdiarlaJ Nehru, When his
younger brother, Sanjay, who was being
groomed as his mother’s successor, was
killed (1980) in an airplane crash, Rajiv
gave up his position as apilot with Indian

ductive cell capable of uniting with a
gamete of the opposite sex to form anew
individual or zygote; this process is
termed fertilization. Each gamete contains
one set of dissimilar chromosomes and is

said to be haploid. Thus when gametes
unite, the resultant cell contains adiploid
or paired set of chromosomes. The
gametes of some primitive organisms are
identical cells capable of swimming in
water, but in most sp^es only the male
gamete (^rm) is mobile while the female
gamete (ovary or egg) is alarger static
cel l .

In higher plants (he male gametes or
pollen are produced by the anthers and the
female gametes (ovules) by the ovary. In
animals gametes are produced by the
gonads, namely the testes in the male and
ovaries in the female.
GAME THEORY, an appl icat ion o f
mathematics to decision-making in games
and, by extension, in commerce, politics
and warfare. In singular games (e.g„
solitaire) the player’s strategy is deter¬
mined solely by the rules. In dual games
(e.g., chess, football) one side’s strategy
must take into account the possible
strategies of the other. Dual games are
usually zero-sum: one side’s gain exactly
equals the other’s loss. In practical situa¬
tions. however, they may be non-zero-
sum, as where two conflicting nations
negotiate atruce that benefits both. A
player in azero-sum dual game, knowing
that whatever he does his opponent will
maximize his own gain, should play in
such away as to maximize his minimum
gain.

Von Neumann showed in h is m in imax
theorem that if both players follow this
principle, then, if they use ’’mixed
strategies" in which their moves are
chosen at random but with certain prob¬
abilities in each situation, the game has a
determinate result (as along-run average,
because of the chance element) in which
each player achieves his optimum result in
the sense defined above. Games with more
than two players are more difficult to
analyze.
GAMMAGLOBULIN, the f ract ion of
blood protein containing antibodies.
Several types are recognized. Although
they share basic structural features they
differ in size, site, behavior and response
to different antigens. Absence of all or
some gamma globulins causes disorders of
immunity and increasing susceptibility to
infect ion.

Gamma globulin is available for re-
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tem Paci6c.' Largest is the 40m Doithem
gannet. Adult gannets are mainly white
widi black primary wing feathers, and a
pale yeUow bead. They nest in dense
colonies on clilTs.
GANNETT. Frank (1876-1957), US
newspaper publisher who founded (1906)
acommunications empire that eventually
included radio and television stations and

twenty-two urban newspapers
New Deal conservative, he ran
hilly for the 1940 Republican presidential
nomina t ion .

GANYMEDE, largest moon in the solar
system and larger even than the planets
Pluto and Mercury. It is ahuge, cratered
ball of ice and may have acore of solid
silicate rock.
GARBO, Greta (1905-1990), Swedisb-
American film actress, bom <^ta Louisa
Gus ta f sson . She was a ta l en ted ac t ress
known for her aura of glamour and
mystery; her 24 films included Anna
Christie (1930), Camille (1937) and
Ninotchka (1939). She retired in 1941, and
was given an Academy Award in 1954.
GARCIA LORCA, Federico. See lorca.
F E D E R I C O G A R C I A .

G A R C I 4 M A R Q U E Z , G a b r i e l
(1928- ), Colombian writer whree no¬
vels include One Hundred Years of Soli¬
tude (1967). He received the 1982 Nobel
Prize for Literature.

GARCIA YtfJlGUE:̂  Calixto (1839-
1898). Cuban revolutionary. He com¬
mand Cuban forces in the Ten Years
Wa-(1868-78) against Spain. After being
imprisoned in Spain, he helped lead the
Cuban revolt in 1895-98 which led to the
SPANisH-AMERKTAN WAR. HIs name became
afamous byword in the US after publi-
cadon of amagazine article, AMessage to
Garcia (1899), dealing with an incident in
t h e w a r .

GARDEN, Mary (1877-1967). Scottish-
US soprano. She made her debut in 1900
at the Opdra-Comique in Paris in charpen-
tibr ’s Louise and later became famous as
M d l i s a n d e
Mi l isande and in Massenet 's Thais . She
was amember (1910-31) of the Chicago
Opera Company.
GARDENIA,
shrub, native to subtropical Asia and
Africa, that bears waxy, fragrant white
flowers. It has dark green glossy leaves. It
grows out of doors in southern US states
and blooms from May to September. In
colder climates it is grown in greenhouses.
GARDENS, land cultivated for flowers,
herbs, trees, shrubs and veget^les. Early

Airlines to enter politics. He was elected
(1981) to parlimneni and helped his
mother run tte government and reorganize
the Congress Party, (n 1983 he b«ame
general secretary of the party. When his
mother was assassinated in 1984. Rajiv
became prime minister. Early popularity
based <ki his personal charm and andcm'-
tupdon stance gave way to rising criticism
of his autocradc style, charges of corrup¬
tion in his administration, and his inability
to stem communal violence, particularly
by the Sikhs in Punjab. Tbe Congre^
Party lost its pwliamentary majority in
1988 and Gandhi resigned as prime mini¬
ster. He was assassinated in 1991 during
an election campaign.
GANG, group of people who come
together for social purposes, often
criminal Some juvenile gangs have been
known to be involved in delinquent b&-
h a v i o f .
GANGES RIVER, in India the most
sacred Hindu river, believed to be the
reincarnation of the goddess Gangs. It
rises in the Himalayas and flows through
Nand NE India, following aSE course
across the plain of India. It joins the Brah¬
maputra Rin Bangladesh, then continues
through the vast Ganges delta to empty
through several mouths (Meghna, Tetulia,
Hooghly) into the Bay of Bengal.

The river waters irrigate apopulous
agricultural area. Many cities line the
river's banks, including the holy Indian
cities of Varanasi (Benares), Allahabad,
and Calcutta, and Dacca (Bangladesh) on
tile delta.
GANGLION, asmall collection of nerve
cells, sometimes with synapse formation,
common in autonomic or peripheral nerv¬
ous systems.
GANGRENE death of tissue following
loss of blood supply, often after obstruc¬
tion of arteries by trauma, thrombosis or
embolism. Diy gangrene is seen when
arterial block is followed by slow drying,
blackening and finally separation of dead
tissue from healthy. Its treatment includes
improvement of the blood flow to the
healthy tissue and prevention of infection
and further obstruction. Wet gangrene
occurs when the dead t issue is infected

with bacteria. Gas gangrene involves in¬
fection with gas-forming organisms
(Clostridium) and its spread is particularly
rapid. Antibiotics, hyperbaric chambers
and early amputation are often required.
GANNET, largest seabird in the northern
Atlantic, also occurring in temperate
waters around Africa and in the southeas-

. A n a n t i ¬
u n s u c c e s s -

i n D e b u s s y ’ s P e l l i a s e t

an evergreen flowering
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man made the first gardens when he dis-
covmd he could plant and then harvest
edible roots, greens and fruits. Tlie Hang¬
ing Gardens of Babylon (about 600 BQ
were considered one of the seven wonders
of the ancient world. Ancient Greek,
Roman and medieval monastic gardens
cul t ivated herbs for medic inal uses. The
Greeks had the first potted plant gardens
and the Romatis planted roof gardens. The
elaborate gardens of Renaissance Italy
were copied in Tudor England. The for¬
ma] gardens of Versailles were the most
impressive of nth-century FreiKh land¬
scape architecture. In I8th-and 19th-cen¬
tury England, idealized natural landscapes
were created by landscape gardeners such
as Lancelot "Capability" Brown (1715-
1783). The US tended to imitate English
and European garden design, but after
WWI emphasis was on private suburban
gardens. "Garden apartments" with shared
parklike facilities became increasingly
common after WWII. (See also HORTtcuL-
TORE.)
GARDNER, Erie Stanley (1889-1970).
US mystery writer, creator of lawyer-
detective Î riy Mason. Gardner wrote
over 140 novels under his own name and
the pseudonym A. A. Fair.
G A R F I E L D , J a m e s A b r a m ( 1 8 3 1 -
1881), 20th president of the US, the
second (o be assassinated in office. He
was bom in alog c^io near Orange in
Cuyahoga Co„ Ohio, the son of pioneer
fanners, in his youth he worked as a
farmer and on canal boats. He graduated
from Williams College in 1856 and then
became ateacher and principal of Hiram
College (Ohio), and was admitted to the
bar. Adist inguished officer of Ohio
volunteers in the ova. war he was com¬
missioned major general in the Union
army (1863). He resigned to take aseat in
the House of Representatives (1863-80).
During his years in Congress he was
chairman of the House appropriations
committee (1871-75) and Republican
House leader, helped establish an Office
of Education (1867), served as aSmith¬
sonian Institution regent and helped create
the US Geological Survey. He favored a
conservative policy on money, fought in¬
flation and supported reconstruction
measures against the South.

In 1880 he was elected to the Senate,
but the same year was chosen as com¬
promise Republican presidential candidate
and defeated W. S. Hancock in the elec¬
t ion . Garfie ld ’s b r ie f te rm o f o ffice was
notable for the start of fiiendlier US-Laiin

American relations under Secretary of
State James G. Blaine and for exposure of
the "star route" mail frauds in the W. He
gained prestige by asserting presidential
power in apatronage struggle with New
York state Republican Party boss Roscoe
Conkling. When the president was shot,
the nation was outraged, and die postal
and dvO service reforms he had advocated

were hastened (supported by his successor
Chester A. Arthur).
GARGOYLE, decorative waterspout cm a
building, used to throw rainwater clear of
the walls. Although gargoyles ate to be
found on many ancient buildings, such as
the Parthenon in Athens, they are mostly
confined to medieval stmctures.
GARGOYLISM. an inherited condition
characterized by mental deficiency, defec¬
tive vision, avery large head, aprominent
abdomen, and short arms and legs, and so
called because the fadal features resemble
those of agargoyle.
GARIBALDL Giuseppe (1807-1382),
Italian patriot and general, one of the
creators of modem Î y. As ayoung man
he joined the republican Young Italy
society set up by mazzini. In 1834 he first
fought in arepublican uprising in Genoa
and then fled to South America. There he

became famous as aguerrilla leader in
revolutions in Brazil and Uruguay.

In 1848, the "year of revolutions," he
remmed to Italy to fight against Austrian,
French and Neapolitan armies in support
of Mazzini’s short-lived Roman Republic.
On its collapse. Garibaldi fled to the US
until 1854. Again returning to Italy, from
1859-62 be Ted brilliant guerrilla cam¬

paigns against Austria and captured Sicily
and N^les with avolunteer army, his
famous "Red Shins." in the most decisive
campaign of the Risorgimento. He sur¬
rendered the territories to King Victor
Emmanuel, effectively unifying Italy.
Twice (in 1862 and 1867) Garibaldi un¬
successfully tried CO capture Rome from
the pope. Subsequently he fought for the
French against Prussia (1870). In 1874 he
was elected to the Italian parliament, but
retired in 1876.

GARLAND, (Hannibal) Hamlin (1860-
1940). US writer. His fiction portrays
pioneering Middle Western fann life with
bitterness and realism. Among his best
wo ik i s the s to ry co l lec t ion Ma in
Travelled Roads (1891) and his auto¬
biographical Middle Border Stories (4
vols., 1917-1928).
GARLAND, Judy (1922-1969) . US
singer and movie actress, bom Frances
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man. 1901-27. He founded the city of
Gary, lnd„ named for him, and promoted
good woridng conditions, but opposed
unions.
GAS, one of the three sute.s (solid, liquid,
gas) into which nearly all matter above the
atomic level can be classified. Gases are
characterized by alow density and vis¬
cosity, ahigh compressibility: optical
transparency; acomplete lack of rigidity,
and areadiness to fiD whatever volume is
available to them and to form molecularly
homogeneous mixtures with other gases.
Air and steam are familiar examples. At
sufficiently high temperatures, all ma¬
terials vaporize, though many undergo
chemical changes first.
GASCONY, h is tor ic reg ion o f SW
France. Once occupied by the Romans and
settled by (he Basques, it was semi-inde¬
pendent of France until the I7th century.
G A S K E L L , E l i z a b e t h C l e ^ o m
(Stevenson) (1810-1865), English novel¬
ist. Her most famous works are Cranford
(1853), about middle-class village life.
North and South (1855), asocial portrayal
of industrial towns and The Life of Char-
lone Bronte(1857).
GASOHOL, anine-to-one mixture of
gasoline with ethanol (ethyl or grain al¬
cohol) or with methanol (methyl or wood
alcohol), each of which can be produced
from certain agricultural waste products.
The alcohol increases the octane rating of
the gasoline, reduces gasoline-produced
pollutants and is considered promising in
augmenting gasoline supplies.
GASOLINE, or petro l , amixture of
volatile hydrocarbons having 4to 12 car¬
bon atoms per molecule, used as afuel for
iniemal<ombastion engines and as asol¬
vent. Although gasoline can be derived
from oil, coal and tar or synthesized from
caibon monoxide and hydrogen, almost all
is produced from petroleum by refining,
cracking and alkylation, the fractions
being blended to produce fuels with
desired characteristics,
GASOLINE ENGINE, engine that uses
gasoline as fuel. Gasoline engines are
internal-combusdon engines because the
fuel, mixed with air, is burned inside the
engine itself to produce hot gases that
cause parts of the engine to move.
GASra PENINSULA, peninsula, cl70mi
long, in SE Quebec, Canada, projecting
into the Gulf of St. Lawrence. Scenic and
popular with tourists, it ha.s aforested in¬
terior with lakes and rivers, providing ex¬
cellent hunting and fishing.
GAS POISONING, poisoning by chemi-

Gumm. Famous for her performances of
popular songs such as "You Made Me
Love You," she starred in The Wizard of
Oz (1939) and AStar Is Bom (1954).
GARNER, ErroH (1921-1977), US jazz
musician who developed amost distinc¬
tive piano style, based on an emphatic left
hand accompaniment and certain chord
groupings, which woe him great popu¬
larity. He composed the popular ballad
Misty.
GARNER, John Nance (1868-1967). US
vice-president, 1933-40. under Franklin
Roosevelt- ADemocratic member of the
US House of Representatives (1903-33)
and its speaker 1931-33, he was askillful
behind-the-scenes politician. He ran
unsuccessfully for the Democratic
presidential nomination in 1940.
GARNET, agroup of common silicate
minerals including some gemstones and
some varieties used as abrasives. The most
highly valued garnet gem is demamoid, an
emerdd, green variety found in Russia
and Italy.
G A R R E T T, P a t r i c k F l o y d
(1850-1908), US frontier sheriff. He ar¬
rested Billy the Kid in 1880, and after "the
Kid’s" escape from Jail in N.M. pursued
and shot him in 1881.
GARRISON, William Lloyd (1805-
1879), US leader of the abolitionist move¬
ment. From 1831-65 he published The
Liberator, an influential crusading journal
which opposed slavery, war and capital
punishment and supported temperance and
women’s rights. (See ABOLmONiSM.)
GARTER SNAKES, hannless snakes of
the genus Thamnophis. They are the most
common snakes of Notfri America, grow¬
ing usually to alength of 50O-7S0mm
(20-30in) and feeding on frogs or
salamanders. Some are aquatic or semia-
quatic and kept as pets.
u A R V E Y, M a r c u s M o z i a h ( 1 8 8 7 -
1940), US Negro leader, born in the
British West Indies. In 1914 he founded
the Universal Ne^o Improvement As¬sociation in Jamaica and in 1916 intro¬
duced it to the US where it gained a
widespread following. It emphasized the
kinship of all Negroes and a"back to A-
frtca" movement. He promoted the Black
Star Line, ashipping company for trade
with Africa but in 1925 was convicted of
mail fraud in connection with its funds.
His sentence commuted by President Coo-
lidge (1927), he was deported to Jamaica.
GARY, Elbert Henp' (1846-1927), US
lawyer and industrialist. He organized the
US Steel Corporation and was its chair-

- P a t "
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cal agents in case of warfare; the military
use of gas to produce atoxic effect on the
human body. The Iraqi regime used
poison gas against the Kurdish population
in Iraq and against Iranian troops during
tbelran-Iraq War (1980-88).
GASTRn^ inflammation of the
stomach lining, which can be either acute
or chronic. The sufferer may show the fol¬
lowing symptoms; sensation of dullness in
the upper a^omen; loss of appetite; fever
(in acute gastritis); nausea and vomiting;
diarrhea; general aches and pains; in¬
tolerance to certain foods; anemia.

The acute condition may be caused by
dietary indiscretion, specific food intole¬
rance. or chemical i r r i tants. The chronic

condition may be associated with peptic
ulcer, pernicious anemia, and malignant
growth.

The treatment depends largely on the
underlying cause of the condition.
GASTROENTERin& group of condi¬
tions, usually due to viral or bacterial in¬
fection of the upper gastrointestinal tract,
causing diarrhea, vomiting and abdominal
colic. While these are mostly mild ill¬
nesses. in young infants and debilitated or
elderly adults, dehydration may develop
rapidly and fatalities may result. (See also
ENTERmS: FOOT) POISONING.)
G A S T R O I N T E S T I N A L T R A C T, o r
gut, or alimentary canal, the anatomical
pathway involved in the digestive system
of antnials. In man it starts at the pharynx,
passing into esophagus and stomach.
From this arises the small intestine, con¬
sisting of Che duodenum and the great
length of the jejunum and ileum. This
leads into the large bowel, consisting of
the cecum (ftom which the vermiform ap¬
pendix arises), colon and rectum.

The parts the stomach to the latter
part of the colon lie suspended on a
mesentery, through which they receive
their blo<^ supply, and lie in loops within
the peritoneal cavity of the abdomen. In
each part, the shape, muscle layers and
epithelium are specialized for tteir par¬
ticular functions of secretion and absorp¬
tion. Movement of food in the tract occurs

largely by peristalsis, but is controlled at
key points by sphincters.
GASTROPOD, member of avery large
class (Gastropoda) of mollusks. Gastr>.>-
pods are single-shelled, have eyes on
stalks, and move on aflattened, muscular
foot. They have well-developed heads and
rough tongues. They include snails, slugs,
limpets, and periwinkles.
GATE^ Horatio (cl727—1806), Ameri¬

can REVOLunoNARY WAR general. As a
commander of the Army of the North he
gained credit fOT the defeat of General
BURGOYNE at the battle of Saratoga in
1 7 7 7 , a f t e r w h i c h t h e c o n w a y c a b a l

p lo t ted unsuccess fu l l y to rep lace
Washington by Gates as commander-in-
chief. Gates took command in the South in

1780 and was badly defeated at Camden,
by General cornwalus.
GATES, Sir Thomas (d. cl62I), English
colonial governor of the Vir^nia colony
1611-14. In 1606 he was one of the first

petit iono's granted acharter for the
London Company to settle Virginia. After
Virginia was almost abandoned in 1610,
Gates helped to reestablish the colony in
1611.
GATL ING, R icha rd Jo rdan (1818-
1903), US inventor who developed aprac¬
tical machine gun. Adopted by the US
army in 1866, it had 10 barrels that
revolved on acentral shaft and could fire
350 rounds per nunute.
GATUN LAKE, along lake with its
surrounding shores up to 100ft contour,
w i t h i n t h e P a n a m a C a n a l Z o n e . I t i s
formed by damming the Chagres R. and
its smaller affluents at Gamboa.
GAUCHER’S DISEASE, adisorder of
lipid metabolism that can run in families,
resulting in an abnormal accumulation of
fats and fatlike substances (lipids) in the
liver and spleen, greatly enlarging them,
as well as jaundice, skeletal lesions, and
anemias.

The disorder is the result of the body’s
inability to produce the right enzymes to
break down fats, and is incurable.dthough
surgical removal of the spleen can relieve
some of the symptoms.
G A U C H O , c o w b o y o f t h e S o u t h
American pampas who flourished in the
18th and !9 th cen tu r ies . Gauchos were
skilled riders, and were usually employed
to herd cattle. Their function ceased with
the fencing of the pampas and reorganiza¬
tion of the cattle industry, but like tiie US
cowboy they survived as local folk heroes.
GAUDt Antonio (1852-1926). Spanish
architect, bom Antonio Gaudf yComet.
The fluidity, intricacy and bizarre aspect
of his designs are an expression of art
NOUVEAU. He used glazed tiles to color his
architecture. He worked mostly in Bar¬
celona where he created the Mila House.
Che Guel Park and the Church of the Holy
Family.
GAUGUIN, Paul Eugene Henri (1848-
1903), French post-impressionist painter
noted for tns pictures of Polynesian life.
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known for Gay-Lussac's Law (1808),
which states that, when gases combine to
give agaseous product, the ratio of the
volumes of the reacting gases to that of
the product is asimple, integral one.
Avogadro's hypothesis is based on this
and on Dalton’s law of multiple propor¬
tions (see coMPOsmON, chemicai.). He also
showed that all gases increase mvolume
by the same fraction for the same increase
in temperature 1/273.2 for 1C'; and made
two balloon ascents to investigate atmos¬
pheric composition and the intensity of the
earth’s magnetic field at altitude. His
many important contributions to inorganic
chemistry include the identification of
cyanogen.
GAY NINETIES, common name for the
1890s in the history of the US. The period
was marked by avictory in the spanish-
AMERiCAN WAR. The term came into use in
the 1930s, when the worldwide economic
depression made people nostalgic for what
they chose to remember about the 1890s:
the victorious war and the simpler charm
of l ife.
GAZA STRIP, narrow piece of land in
the former SW Palestine, about 26mi long,
45mi wide. Af ter the Arab- Israe l i war in
1948, it was granted to Egypt and many
Arab refugees fled there. Israel occupied
the area in 1967. Some of the Arab
population has been resettled.

Although the Israeli-Egyptian peace
treaty (1979) provided for negotiations on
self-rule in Gaza, little progress was made,
and in Dec. 1987 the inhabitants launched
an uprising aimed at ending Israeli oc¬
cupation. New talks between Israelis and
Palest in ians on sel f - ru le were star ted in
1992 .
GAZELLE, aslender, graceful antelope
o f A s i a a n d AW c a . M a l e s a r e h o m e d ;
females may have short spikes. They are
usually 2-3ft high at the shoulder, swift
and light-footed. They inhabit dry open
country. Thompson’s and Grant’s gazelles
live in Africa, the goitered gazelle, so
called from aswelling in the throat, in
Asian deserts; Speke’s gazelle, with an in¬
flatable nose, in Somali deserts. The
gerenuk or giraffe-necked gazelle has a
long neck and legs.
GDANSK (formerly Danzig), large Polish
industrial city and port on the Baltic Sea
wi th some o f the wor ld ’s la rges t
shipyards. Its economy rests on mechani¬
cal engineering and chemical industries.
Once amajor city in the Hanseatic
League, since 1772 GdSask has alternated
several times between being afree city

After painting in asymbolist style at Pont-
Aven, Brittany and working with van
OOGH, he went to Tahiti and the Marquesas

1891 where he lived for the rest of his
life. He painted scenes in brilliani colors
and fiattencd, simplified forms. His con¬
cept of primitivism in art influenced BX-
P R E S S I O N I S M .

GAUL, ancient designation for aregion in
WEurope comprising present-day France,
Belgium, western Geimany and northern
Italy. The region was naî  for the in¬
vaders, the "Galli" (Olts) who conquered
it. Northern Italy, Cisalpine Gaul (Gaul
this side of the Alps), was conquered in
the 5th century BC by Celts who were
subjected by Rome in 222 BC. The in¬
habitants were given Roman citizenship in
49 BC. Transalpine Gaul (Gaul the other
side of the Alps), now France and parts of
Germany, Belgium, Holland and Switzer¬
land, was gradually conquered by the
Celts from the 8th to the 5th century BC.
However, by 121 BC Rome had occupied
the Sportion. In his cjaluc wars, 58-51
BC, Julius Caesar defeated incursions of
Germanic tribes and conquered all the
Gallic tribes. Under Roman dominion
Gaul prospered; roads were built and
cities founded. In the 5th century AD it
was overrun by Germanic tribes.
GAUSS, Johann Karl Friedrich (1777-
1855), German mathematician who dis¬
covered the method of least-squares (for
reducing experimental errors), made many
contributions to the theory of numbers (in¬
cluding the proof chat all algebraic equa¬
tions have at least one root of the form
(a+ib) where iis the imaginaiy operator
and aand bare real numbers), and dis¬
covered anon-euclidean geometry. He
won fame when he showed how to redis¬
cover the lost asteroid Ceres (1801), then
later (1831) turned to the study of mag¬
netism. particularly terrestrial magnetism.
He is also remembered for his contribu¬
tions to statistics and calculus.
GAVIAU aslender-nosed relative of alli¬
gators and crocodiles. It is found in Indian

where it grows to amaximum of
20ft on adiet of fish.
GAY, John (1685-1732), English poet
and dramatist, author of The Beggar's
Opera (1728). Using English ballads for
the music, he satirized Italian operatic
forms and contemporary politics in this
comedy of highwaymen, thieves and
prostitutes, brecht based his Threepenny
Opera on The Beggar 's Opera.
GAY-LUSSAC, Joseph Louis (1778-
1850), French chemist and physicist best

u i

r i v e r s
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and under German or Polish control. Pop
459 ,500 .
Gfe, group of Native American tribes in
east central Brazil. The Ge traditionally
had asophisticaied social structure with
intr icate r i tuals and ceremonies; some of
these are still being practiced today.
GEAR, atoothed wheel forming part of a
system by which motion is transmitted be¬
tween rotating shafts.

One of the simplest gears is the spur
gear which connects parallel shafts. The
teeth are cut in the edge of the gear wheel
parallel to the axis of rotation. When the
wheels mesh, the driven shaA turns in the
opposite direction to the driving shaft.
N^ere smoother transmission is neces¬
sary, helical gears are used. They
resemble spur gears, but the teeth are cut
at asli^t angle forming part of ahelix.
For carrying high loads, double heiical
gears are usually employed. Bevel gears
transmit motion between the ends of two
^afts at right angie.s to each other; the
teeth are cut at angles to the axis of rota¬
tion. Worm gears have one gear similar
to aspur gear and one gear, the worm, in
the form of aspiral along the axis of the
s h a f t , l i k e a s c r e w t h r e a d . H i i s c o m b i ¬

nation can be used to transmit power be¬
tween shafts at right angles, but whose
axes do not intersect.

By selecting gejar wheels with different
numbers of teeth, the .shafts can be made
to rotate at din'crent speeds from each
other, giving reducing or multiplyii^
gears. The ratio between the numî  of
teeth is the gear ratio. In an automobile
gearbox, sets of gear wheels are meshed
together in different "gears" to give awide
range of road speeds while allowing Che
engine to run near its most efricient speed.
Automatic gearboxes have sets of
epicyclic or planetary gears, which auto¬
matically select the appropriate gear com¬
bina t ion .
GECKOES, small lizards living in warm
climates all over the world. They appear
in the US in Fla. and Cal. They are about
bin long, eat insects and are able to climb
vertical surfaces by means of suction pads
and minute hairs on the feet. Some can
change color to match their background.
Most live in trees, but some are found in
the desert.
GEERTZ, CUfford James (1926- ). US
anthropologist, at the Institute for Ad¬
vanced Study, Princeton, N.J. from 1970.
Fieldwork in Java (1952-54), Bali (1957-
58), and Morocco (1965-66) provided the
foundation for his theories of interpreting

societies.
GEESE, water birds of 14 species closely
related to ducks and swans. There are two
natural groups of true geese: gray geese of
the genus Anser, and black geese (genus
Branta). They are all confined to the N
Hemisphere, breeding in arctic or sub¬
arctic regions. They are gregarious, feed¬
ing and migrating in large flocks. In flight
aHock usually adopts acharacteristic V-
formation. Geese feed by grazing on the
banks of rivers and lakes, or may fly quite
adistance from water to feed on grain or
in stubble. Domestic geese are derived
from the graylag goose, A. anser.
GEHRIG, "Lou" (Henry Louis Gehrig:
1903-1941), US ba.sebail player, known as
the "Iron Man." As first baseman for the
New York Yankees he set arecord by
playing 2,130 consecutive games. He had
a.361 batting average in seven world
series, alifetime average of .341 and 493
home runs. He died of arare muscle-wast¬

ing disease, amyotrophic lateral sclerosis,
which now beats his name.

GEIGER COUNTER, or Geiger-Miiller
tube, an instrument for detecting the
presence of and measuring radiation such
as alpha particles, beta-, gamma- and X-
rays. It can count individual particles at
rates up to about lO.CXXVs and is used
widely in medicine and in prospecting for
rad ioac t i ve o res . Afine w i re anode tuns
along Che axis of ametal cylinder which
has sealed insulating ends, contains amix¬
ture of argon or neon and methane at low
pressure, and acts as the cathode, the
potential between them being about IkV.
Particles entering through achin window
cause ionization in the gas; electrons build
up around the anode, and amomentary
drop in the inter-electrode potential occurs
which appears as avoltage pulse in an as¬
sociated counting circuit. The methane
quenches the ionization, leaving the
counter ready to detect further incoming
particles.
GEISEL, Theodor. See seuss, dr
GEISHA, Japanese professional female
entertainer, especially for businessmen’s
parties in restaurants. The name means
"art person" and aGeisha's accomplish¬
ments include singing, dancing, playing
instruments and conversation, ranging in
subject from aknowledge of history to
contemporary gossip. Geishas are not
prostitutes. Training for the profession,
which has existed since the 18th century,
begins early with ahighly organized ap¬
prenticeship.
GEISSLERTUBE, high-vol tage dis-
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more on the Mohs scale, and are relatively
resistant to cleavage and fracture, though
some are fragile. TTiey are identified and
characterized by their specific gravity
(which also determines (he size of astone
with agiven weight in carats) and optical
properties, especiaDy refractive index (see
refraction). Gems of high refractive
index show great brilliancy (also depend¬
ent on transparency and polish) and pris¬
matic dispersion ("fire"). Other attractive
optical effects include chatoyancy,
dichroism. opalescence and asterism—a
star-shaped gleam caused by regular in¬
trusions in the crystal lattice.
GENDER, the sex (male or female) of an
animal or human being. The term is often
used in the sense of gender identity: the
awareness of knowing to which sex (male
or female) one belongs that normally be¬
gins in infancy, continues through child¬
hood. and is reinforced during adoles¬
c e n c e .

GENE, the smallest particle of hweditary
information that is passed from parent to
offspring. Genes consist of chainlike
molecules of nucleic acids: DNA in most
organisms and RNA in some viruses.
GENEALOGY, the s tudy o f fami ly
origins and history involving the compi¬
lation of lists of ancestors showing the line
of descent.
GENE MAPPING, delineation of the
genes on the chromosomes of acell, im¬
plying the complete sequence of the DNA,
the material that makes up the gene. Gene
mapping is used to locate on chronio-
somes die various characteristics of an in¬
dividual.
GENERAL ACCOUNTING OFFICE
(GAO), an independent agency of the US
Congress, created in 1921 for auditing
government spending. Headed by the US
Comptroller General, it sets up accounting
and management standards, settles claims
for or against the government, collects
debts and assesses die practicability and
legality of public expenditures of most
government agencies.
GENERAL AGREEMENT ON TAR¬
IFFS AND TRADE (GATT), aset of
agreements which aim to abolish quotas
and reduce tariffs and other restrictions on

world trade, originally agreed to by 23
countries in 1947. By 1992 there were 107
contracting partners to GATT.
G E N E R A L A S S E M B L Y ( U N ) , d i e
world's forum for discussing major issues
facing the world community, including
world peace and security, human rights,
global environment, disarmament, health

charge tube invented by Heinrich OeisslM.
The tube contains traces of gas which
ionize and conduct electricity.
GELASIUS, Sa in t (? -496) , Roman
(^iholic pope from 492 to 496. He com¬
bated the Acacian Schism that had arisen
in the East under Patriarch Acacius.
During the long, bitter struggle, Gelasius
maintained papal authority, making him
one of the great architects of Roman
primacy in ecclesiastical affairs.
GELDOF, Bob (1954- ), rock musician
who launched, almost casually, amusical
mobilization to aid starving people in
Africa. Asingle recort by agroup of
British rock stars oj^aniz^ by Geldof
under the rubric Band Aid raised $11 mil¬
lion. The Live Aid concert, held in Lon¬
don and Philadelphia the same July day
and broadcast live around the world,
brought in an additional $72 million.
GELL-MANN, Murray (1929- ). US
physicist awarded the 1969 Nobel Prize
for Physics for his work on the classifica¬
tion of SUBATOMIC PARTICLES (notably K-
mesons and hyperons) and their interac¬
tions. He (and independently G. Zweig)
proposed the quark as abasic component
of most subatomic particles.
GELSEMIUM, any of various climbing
shrubs belonging to the family Lon-
ganiaceae. They possess sword-shaped,
glossy leaves, clusters of flowers, and fruit
containing winged seeds.
G E M A R A . S e e Ta l m u d .
GEMAYEL, Amin (1942- ). Lebanese
politician, aMaronite Christian; president
1 9 8 2 - 8 8 -

GEMINL the twins, aconstellation in the
Northern Hemisphere of the sky. It is also
asign of the Zodiac. Gemini lies near the
Milky Way. Its brightest stars are called
Castor and PoUux after two twins in Greek
mythology. The constellation gives its
name to the Geminid meteor shower, seen
in December.
GEMINI MISSIONS, aseries of Ameri¬
can space flights (1965-66) using the two-
man Gemini capsule. Their purpose was
to gain experience of long-duration flights
in space, of docking two craft together and
"widking" in space.
GEMS, stones prized for their beauty, and
durable enough to be used in jeweliy and
for ornament. Afew—amber, corals,
pearls, and jet—have organic origin, but
most are well-crystallized minerals. Gems
are usually found in igneous rocks (mainly
pegmatite dikes) and in contact metamor-
phic zones.

The chief gems have hardness of 8or
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issues including AIDS, and the rights of
women and children. The Assembly con¬
sists of all member slates, each having one
vote. On important issues atwo-thirds
majority of Uiose present and voting is
required.
G E N E R A L S E RV I C E S . A D M I N I S ¬
TRATION (GSA), an independent US
federal agency, established 1949, to main¬
tain government property and records. Its
five branches deal with quality-controlled
supplies for government use. emergency
stockpiles of strategic materials, erection
and management of public buildings,
transportation and telecommunications
and the preserving of historical records
and archives.

GENERATOR Electric, or dynamo, a
device converting mechanical energy into
electrical energy. Traditional forms are
based on inducing electric fields by
changing the magnetic field lines through
acircuit (see electromagnetism). All
generators can be, and sometimes arc, run
in reverse as electric motors. The simplest
generator consists of apermanent magnet
(the rotor) spun inside acoil of wire (the
stator), the magnetic field is thus reversed
twice each revolution, and an AC voltage
is generated at the frequency of rotation.
In practical designs, the rotor is usually an
electromagnet driven by adirect current
obtained by rectification of apart of the
voltage generated, and passed to the rotor
through apair of carbon brush/slip ring
c o n t a c t s .

GENES, the carriers of the genetic infor¬
mation which is passed on from genera¬
tion to generation by the combination of
gametes. Genes consist of chainlike
molecules of nucleic acid.s, DNA in most
organisms and RNA in some viruses. The
genes are normally located on the
chromosomes found in the nucleus of the
cell. The genetic information is coded by
the sequences of tlie four bases present in
nucleic acids, with adiffering 3-base code
for each amino acid so that each gene con¬
tains the information for the synthesis of
one protein chain.
GENESIS (Greek: origin or generation),
the first book of the Old Testament and of
the Pentateuch. It tells of the Creation, the
Fail , the Flood, the origins of the
Hebrews, and the early Patriarchs with
whom God made his Covenant. The book
accounts for the Israelites’ presence in
Egypt, and so leads into Exodus.
GENlT, Edmond Char les Edouard
(1763-1834), French diplomat. He cried to
bring the US into the war against Britain

during the french revolution, thus creat¬
ing the first international crisis for
A m e r i c a . " C i t i z e n G e n e t " w a s s e n t a s
minister to the US (1792-94). His
demands were opposed by President
Washington, and Genet was replaced.
GEN£t, Jean (1910-1986). French
playwright and novelist. He spent much of
his life in prisons. His writing concerns
the homosexual underworld of France and
the borderline between acceptable and un¬
acceptable social behavior. His works in¬
clude tlie novel Our Lady of the Flowers
(1944), The Thief sJournal (\94S) andthe
plays The Balconv (.1956) and The Blacks
(1958 ) .
GENETIC CODE, the relationship be¬
tween nucleotides (basic units of the
hereditary material, DNA) and the amino
acids comprising proteins. Various ar¬
rangements of the four kinds of nucleoti¬
des (adenine, guanine, cytosine, thymine)
provide the code for the amino acids: three
nucleotides, called acodon, specify one
amino acid. There are 64 different com¬
binations of codons possible, more than
enough to form the approximately 20
amino acids.

GENETIC ENGINEERING, manipula-
tion of genetic material, or DNA, to effect
aparticular result. Gene splicing, which
creates recombinant dna, has b^ the
most prominent technique of genetic en¬
gineering since 1973: it promises to
revolutionize any number of enterprises
from pharmaceuticals to agriculture; for
example, by implanting an insulin-produc¬
ing gene into aDNA ring of the common
bacterium E. coli, one can create (given
the r^id reproduction of these bacteria) a
virtual insulin factory. Similarly, with
such gene transference, one should be able
to develop new characteristics in plants
selectively and iimncdiately, as 0|^sed
to the time-consuming, imprecise method
of cross-breeding. The scientists who
developed the basic techniques of gene
splicing are the 1980 Nobel Prize winner
Paul Berg of Stanford University, first to
make recombinant DNA, and Stanley N.
Cohen of Stanford University and Herbert
W. Boyer of the University of California
at San Francisco.

Genetic engineering is nowadays an im¬
portant tool in the production of human
vaccines and medicines such as insulin.
GENETICS, the branch of biology deal¬
ing with heredity, which studies the way
in which genes operate and the way in
which they are transmitted from parent to
offspring. Genetics can be subdivided into
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1218-25 he conquered TurkesJan, Iran,
Afghanistan and SRussia. His empire
stretched from the Caucasus Mts to the
Indus Rand from the Caspian Sea to
Peking. Genghis Khan was not only a
fearsome warrior but also askilled politi¬
cal leader. (See mongoi. empire.)
GENIE, or j inn, asupemaiural spirit
which, according to Muslim and Arab
folklore, was an invisible body made from
smokeless flame and possessing the power
to assume human or animal form. Tremen¬
dously strong and agile, agenie could be
good or evil. In the Arabian Nights the
spirit of Aladdin’s lamp is agenie, and
Sinbad finds another genie trapped in a
bot t le .
GENOA, capital of Genoa province and
of the region of Liguria, NW Italy, 71 mi
SSW of Milan. It is Italy’s latest port and
is second only to Marseilles on the
Mediterranean. In ancient times it was the

headquarters of the Roman fleet. In the
12th and 13ih cenmries it Was an inde¬

pendent republic with its own fleet and
possessions in the Levant. The city’s prin¬
cipal industries include shipbuilding, iron
and steel making and oil and sugar refin¬
ing. Pop 765,400-
GENOCIDE (from Greek genos, race),
the de l i be ra te ex te rm ina t i on o f a rac ia l ,
ethnic, political or religious group of
people. 'The term is widely credited to the
Polish-American scholar Raphael Lemkin.
He believed that Nazi persecution of the
Jews and other groups called for an inter¬
national code on the subject. This was
achieved when the UN General Assembly
in 1948 approved the Convention on the
Prevent ion and Punishment of the Crime
of Genocide. By 1988, 97 countries had
ratified the Genocide Convention. The US
Senate approved the treaty in 1986, and
Congress passed implementing legislation
in 1988.
GENOTYPE, the total genetic makeup of
aparticular organism consisting of all the
genes received ftom both parents. For any
individual the genotype determines their
strengths and weaknesses during their
whole life and is unique and constant for
each individual. Dupl icat ion of the
genotype except in identical twins is
statistically impossible except in the
simplest organisms. (See also phenotype)
GENRE, form of painting which takes its
subjects from everyday life. The term
derives from the French de tout genre (of
every kind). Dutch, Flemish and Italian
genie schools flourished in the 16th and
17th centuries. Among the great artists of

anumber of more specialized subjects in¬
cluding classical genetics (which deals
with the inheritance of parental features in
higher animals and plants), cytogenetics
(which deals with cellular basis of
genetics), microbial genetics (which
deals with inheritance in microorganisms),
molecular genetics (which deals with the
biochemical basis of inheritance) and
human genetics (which deals with in¬
heritance of features of social and medical
importance in man).

Genetic counseling is abranch of
human genetics of growing importance.
Here couples, particularly those with some
form of inherited defect, are advised on
the chances that their children will have
similar defects.
GENEVA, city and capital of Geneva
canton, SW ,Switzerland, on Lake Geneva
at the Rhdne Routlet- It is the head¬
quarters of the WORLD HEALTH ORGANIZA¬
TION, the wratNATioNAL labc» organiza¬
tion and the International red cross. It is
an important cultural, scientific, theologi¬
cal, industrial and banking city and die
center of the Swiss watchmaking industry.
’Hie Collfege de Genfeve was founded
(1559) by John (Calvin. Pop 379,575.
GENEVA, Lake, crescent-shaped lake
between Switzerland and France, extend¬
ing about 45mi frum east to west, and
varying from 1to lOmi in width. The
Rhbne River enters the lake at its eastern
end, and emerges at Geneva. The lake,
lying between the Alps and the Jura
Mountains, at aheight of 1,220 ft is much
celebrated for the grandeur of the sur¬
rounding scenery and the beauty of its
shores.
GENEVA CONVENTIONS, four inter¬
national agreements to the protection of
soldiers and civilians ftom the effects of
war, signed by 58 nations and the Holy
See in Aug. 1949, at Geneva, Switzerland.
Convention Iderived from aconference in
!8M in which the work of Jean Dunant,
founder of the Red Cross, led to an agree¬
ment to improve conditions for sick and
wounded soldiers in the field. Convention
II deals with armed forces at sea. Conven¬
tion mwith treatment of prisoners of war
and Convention IV with protection of
c i v i l i ans .
GENGHISKHAN (U677-1227). Mon¬
gol ruler of one of the greatest empires in
world history, bom Temujin. After 20
years of tribal warfare, he was acknow¬
ledged Genghis Khan (Universal Ruler) in
1206. He campaigned against the Ch’in
empire in NChina (1213-15) and in
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were alevel plane.
GEOGRAPHY, the group of sciences
concerned with the surface of the earth, in¬
cluding ihe distribution of life upon it, its
physical structures, etc. Geography relies
on surveying and mapping, and modem
cartography (mapmaking) has rapidly
adapted to the new needs of geography as
it advances and develops. (See map: sur¬
veying.)

Biogeography is concerned with the
distriWion of life, both plant and animal
(including man), about our world. It is
thus intimately related to biology and
ecology.

Economic geography describes and
seeks to explain the patterns of the world's
commerce in terms of production, trade
and iransponaiion. and consumption. It re¬
lates closely to economics.

Mathematical geography deals with
the size, shape and motions of the earth,
and is thus linked with astronomy.

Physical geography deals with the
physical structures of the earth, also in¬
cluding climatology and oceanography,
and is akin to physical geology.

Political geography is concerned with
the world as nationally divided; regional
geography with the world in terms of
regions separated by physical rather than
national boundaries.

Historical geography deals with the
geography of the past: paleogeography at
one level, exploration or past political
change at another.

Applied geography embraces the ap¬
plication of all these branches to the solu¬
tion of socioeconomic problems. Its sub¬
divisions include: urban geography and
social geography; and it contributes to the
science of sociology. See also: ethnology;
HYDROl/XiY; METEOROLOGY.)
GEOLOGICAL SURVEY, US govern¬
ment bureau, within the Dept, of the Inte¬
rior. established in 1879, responsible for
t h e l o c a t i o n a n d c o n t r o l o f w a t e r a n d
mineral resources on federal land, and for
the charting of water resources and the
location of potential problem areas. It car¬
ries out attd supervises research in (he
earth sciences.
GEOLOGY, the group of sciences con¬
cerned with the smdy of the earth, includ¬
ing its structure, long-term history, com¬
position and origins.

Physical geolo^ deals with the struc¬
ture and composition of the earth and the
forces of change affecting them. The
sciences that make up physical geology
thus include strucniral geology, petrology.

the genre are Pieter bruegeu vermeer.
WATTEAU, LONGHi and CHARDIN- Thc 19(h
and 20th centuries saw their own genre
movements, such as thc American Ashcan
School .
GENTLEMEN’S AGREEMENT, an in¬
formal agreement between Japan and the
US in 1907. Thc US promised to discoura¬
ge any laws restricting Japanese immi¬
gration, and Che Japanese agreed to stop
unrestricted emigration to America. It
lapsed in 1924 when the US Congress re¬
stricted Japanese immigration. The term
also applies to any informal agreement not
legally binding.
GENUS. See TAXONOMY.
GEOCHEMISTRY, the study of the
chemistry of the earth (and other planets).
Chemical characterization of the earth as a
whole relates to theories of planetary for¬
mation. Classical geochemistry analyzes
rocks and minerals. The study of phase
equilibria has thrown much light on the
postulated processes of rock formation.
(See also geology)
GEODE, hollow mineral body that occurs
in limestones and some shales. Thc com¬
mon form is aslightly flattened, nearly
spherical globe from lin to more than 1ft
in diameter, containing achalcedony layer
surrouitding an inner layer of crystals.
GEODETIC CENTER in the US, point
located in Osborne County, Kans., and
chosen in 1901 by thc Coast and Geodetic
Survey as the origin of all US mapping.
GEODESIC DOME, architectural dome¬
like structure composed of polygonal
(usually triangular) faces of lightweight
material. It was developed by Buck¬
minster FULLER. Ageodesic dome housed
the US exhibit at Expo '67 (Montreal).
GEODESY, an area of study concerned
with the determination and explanation of
the precise shape and size of the earth.
T h e fi r s t r e c o r a e d m e a s u r e m e n t o f t h e
earth's circumference that approximates to
the correct value was that of eratosthenes
in the 3rd century BC. Modem geodesists
use not only the techniques of surveying
but also information received from the ob¬
servat ions of art ificial satel l t tes.
G E O F F R E Y O F M O N M O U T H ( c l l O O -
1155), British bishop and chronicler
whose History of the Kings of Britain
(cl 135) is aromantic and fictional ac¬
count of early Britain. Highly popular in
medieval Europe, it introduced the Ar¬
thurian LEGENDS to the Continent.
G E O G R A P H I C C E N T E R , i n t h e U S .
point in Pierce County, S. Dakota, on
which North America would balance i f i t
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his name, including his rescue of amaiden
from adragon. His feast day was April 23,
b u t s i n c e 1 9 6 9 t h e R o m a n C a t h o l i c
Church has merely commemorated him on
J a n . 1 .

GEORGE, name of six kings of Britain.
G e o r g e I ( 1 6 6 0 - 1 7 2 7 ) , E l e c t o r o f
Hanover from 1698, came to the throne in
1714. Shrewd and not very popular; he
never learned English; this left much
power in the hands of his chief minister.
Sir Robert walpole. George II {1683-
1760), bom in Hanover, succeed^ his
father, George I, in 1727. He was con¬
siderably more popular. Strongly in favor
of peace, he allowed the country to be
drawn into the War of Austr ian Succes¬
sion (1740-48), losing influence and pres¬
tige. After 1750 he took little interest in
politics, becoming agreat patron of musi¬
cians such as HANDEL; Parliament was do¬
minated by die Whigs walpole and pnr
the Elder. Geoige lU (1738-1820) was
king from 1760. Much of his reign was
spent in conflict with the Whig oligarchy
in Parliament, which had become entren¬
ched under his father's rule. Ironically, he
became the American colonists' principal
symbol of English oppression although
Whig policy was really responsible. Be¬
fore the onset of insanity in his later years,
George 111 was awell-meaning ruler in a
time of great stress abroad and at home.
George IV (1762-1830) was regent from
1811 and king from 1820. Aloose-living
dandy, he caî  little about government.
The scandal surrounding his divorce from
Caroline of Brunswick lowered public es¬
teem for the monarchy. George V(1865-
1936) ascended the throne in 1910. He
was immediately thrown into aconstitu¬
tional crisis over the power of the House
of Lt^ds, in which he played amoderating
role. He proved apopular monarch to
WWI, se^ng to unify the country; he
later played an important part in the for¬
mation of acoalition government in the
economic crisis of 1931. George VI
(1895-1952) ascended the throne after the
abdication crisis of 1936. He and his coiv
sort did much to restore confidence in the

monarchy; during WWII they were an ex¬
ample of tireless devotion to duty. In 1939
George VI became the first reigning
monarch to visit the US.
GEORGE, Henry (1839-1897), US jour¬
nalist whose Progress and Poverty (1879)
saw the prime cause of inequali^ as the
possession of land. His proposed single
tax on land was never endorsed by
economists but won him popular suppon.

mineralogy, geomorphoiogy, geophysics,
geochemistry and environmental geology.
Much of modem physical geology is
based on the theory of plate tectonics.

Historical geology deals with the physi¬
cal history of the earth in past ages and
with the evolution of life upon iL It
embraces such sciences as paleoclimatoi-
ogy, geography, paleontology and stratig¬
raphy, and attempts to integrate these with
the accumulated data of physical geology
in aplate tectonics-oriented reconstruction
of earth history embracing some 4.5-5 bil¬
lion years of geologic time.

Economic geology ties between these
two and boreows f rom bo th . Concerned
with the location and exploitation of Che
earth's natural resources, it includes such
disciplines as petroleum geology, mining
geology, and groundwater geology, and
utilizes modem geochemical and geo¬
physical methods of exploration.

GMlogy of Other Planets. Except for
the moon, it is not yet possible to examine
the rocks of other planets, but telescopic
and spectroscopic examinations and un¬
manned probes have revealed much. Vol-
canism is known on the moon and Mars
(one volcano is some 375mi across), and
"moonquakes" have been detected.
GEOMAGNETISM, the magnetic field
of the earth; and the smdy of it, both as it
is in the present and as it was in Che past.
(Sec also geophysics; magnetism.)
GEOMETRY, the branch of mathematics
which studies the properties both of space
and of the mathematical constructs—lines,
curves, surfaces and the l ike—which can
occupy space. Today it divides into al¬
gebraic geometry; analytic geometry;
descriptive geometry; differentia! geo¬
metry; euclidean geometry; and projective
geometry, but many of these divisions
have grown up only in the last few
hundr^ years.
GEOPHYSICS, the physics of tiie earth,
as such including studies of the licbo-
sphere, e.g. seismology, geomagnetism,
gravitation, radioactivity, electric proper¬
ties, heat flow. Also included are studies
of the atmosphere and hydrosphere.
Geophysical techniques are used exten¬
sively in the search for mineral deposits,
an area known as exploration geophysics
or geophysical prospecting. (See also
H Y D R O L O G Y; O C E A N O G R A P H Y; M E T E O R O L O -

GEORGE, Saint, the patron saint of
England. He is an obscure figure, possibly
aChristian convert martyred in 303. Many
medieval legends became connected with

GY.)
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GEORGE WASHINGTON BRIDGE,
suspension bridge across the Hudson R
linking New York City and Fort Lee. N.J.
Designed by Othmar Ammann, it was
completed in 1931. It has amain span
3.500ft in length.
GEORGIA, independent republic in die
Commonwealth of Independent Stales
since 1990, formerly the Georgian Soviet
Socialist Republic of the USSR.

for 14 years before becoming Soviet
foreign minister in 1985, returned to Geor¬
gia in Mar. 1992 as chairman of a
provisional state council.
GEORGIA, the Empire State of the
South, south Atlantic state of the US
South . The land r i ses f rom the coas ta l
plain in the Sto the Blue Ridge Mis. in
t h e N .

T h e l a s t o f t h e 1 3 c o l o n i e s t o b e

founded, Georgia was intended both as a
buffer against Spaniards in Florida and as
arefuge for English debtors. Slavery was
at first prohibited, but with the invention
of the cotton gin Georgia turned from
diversified agriculture to corton-growing
on large, siave-nm plantations. After the
CIVIL WAR, in which the state was devas¬
tated, the plantation system was replaced
by tenant farming and sharecropping. Cot¬
ton remained the chief crop until the 20th
centuiy, when soil exhaustion and boll
weevil compelled its abandonment. Des¬
pite the introduction of textile and other
low-wage industries in the 19th century,
the state remained poor, rural, and
extremely conservative until WWU. Since
the war, Georgia has typified the "New
South," especially fast-growing Atlanta, a
rail and airline hub and an industrial and
commerc i a l cen te r. Cu l t u ra l d i f f e rences
between progressive Atlanta and Geor¬
gia’s rural counties have diminished with
cont inued industr ia l izat ion and racia l in¬
tegration.
G E O R G I A N A R C H I T E C T U R E , 1 8 t h -

century ^hitectural s^le in Britain and
the British NoTh American colonies. In the

US it refers to the style prevailing be¬
tween 1700 and the Revolution. Fine ex¬
amples are Independence Hall, Hiiladei-
phia (1745), and King’s Chapel in Boston
(1754).
G E O T H E R M A L E N E R G Y, e n e r g y
contained in underground reservoirs of
steam, hot water, hot saline fluids, and hot
dry rock. The basic technology for using
high-temperature hydrothermal resources
is well established. Power plants that ex¬
ploit such resources are less costly to build
and operate than fossil-fuel or nuclear
plants because they do not require boilers
or ̂ el. Exploitation of hydrothermal ener¬
gy, however, poses environmental pro¬
blems : l and subs idence , no ise , nox ious
gases, waste heat, and waste water of high
alkalinity that must be reinjected into Ae
earth rather than drained off. The technol¬
ogy is not yet available for economic ex¬
ploitation of other geothermal energy
s o u r c e s .

Official name: Republic of Georgia
Capital: Tiblisi
Area: 26,910sqmi
Population: 5,400,000
Languages: Georgian. Russian
Religion: Orthodox Church of Georgia

Land. Georgia is bordered on the Nby
Russia, on the Wby the Black Sea, on the
Sby Turitey and Armenia and on the Eby
Azerbaijan. The Caucasus Mts run across
the Nof the republic.
People. An ancient Caucasus people, eth¬
nic Georgians constitute 71% of the
country's population, Russians 6.5%,
Azerbaijanis 4.6%, and others 10%. The
Orthodox Church of Georgia is affiliated
w i t h t h e G r e e k a n d R u s s i a n O r t h o d o x
churches.
Ecoiwmy. Georgia has asubtropical
climare! and the lowland areas near the
Black Sea produce tea, fruit, wine, tobac¬
co and cereals. Georgia provides the other
s t a t e s o f t h e C o m m o n w e a l t h o f I n d e ¬
pendent Stales with petroleum and many
essential minerals. There is much heavy
industry, with steel and other metals, tex¬
tiles and chemicals the main products.
Around two thirds of the population still
work on the land.
History. The Georgian people have along
cultural history. The ancient kingdom of
Georgia, ravaged by Turkey and Persia,
was annexed to Russia in 1801; an attempt
to regain independence after the Revolu¬
tion was crushed in I921.Gewgia was the
home of Stalin. Georgia declared its inde¬
pendence in 1991. Eduard Shevardnadze,
who had been Communist boss of Georgia
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some with bronze or maroon zones on the
leaves. Arange of dwarf or miniature
varieties are available in this group.
Another decorative-leaved variety is the
ivy-leaved geranium {P. peltatum).

Indoors, geraniums grow well in sunny
south-facing windows, and the miniature
varieties are particularly suited to fluores-
cent-Iight gardens. Ideally geraniums
should grow at temperannes between
16‘C and 2VC (60*F and 70’F) and they
should be well watered whenever the soil
surface becomes nearly dry, making sure
that the soil never completely dries out.
Propagation is by seeds and taking shoot
tip cuttings. Family: Geraniaceae.
GERBIL^ small rodents found in arid
areas of Africa and Asia. Known as sand

rats, they have fine, dense fur, long tails
and can move fast by hopping.
GERIATRICS, the branch of medicine
specializing in the care of the elderly. Al¬
though concerned with the same diseases
as the rest of medicine, the different sus¬
ceptibility of the aged and atendency for
multiple paihoiogy make its scope dif¬
ferent. In particular the psychological
problems of old age differ markedly from
t h o s e e n c o u n t e r e d i n t h e r e s t o f t h e

population and require special manage¬
ment. The social and mescal aspects of
long-term care involve the coordination of
family, voluntary and hospital services;
the geriatrician must never̂ eless seek to
maximize the individuality and freedom
available to the geriatric patient.
GERM, miCToorg^sm capable of caus¬
ing disease. Germs may be vkusbs. bac-
TEWA. PARASITES Or PROTOZOA,
GERMAN, official language of Germany
and Austria and an official language of
Switzerland and Luxembourg, native
tongue of more than 100 miUion people.
Modem German i s descended f rom two
main forms. Low German, spoken mainly
in the N. is the ancestor of both Dutch and
Flemish. High German, spoken in central
and SGermany is, historically, the classi¬
cal German. Alarge part of medieval Ger¬
man literaure, such as the 12th- and 13th-
century epics, is in Middle Hi^ German.
Today the written language is stand¬
ardized but there are still great differences
between spoken Nand SGerman. Modem
German is ahighly inflected language
with three genders and four cases, and re¬
quires agreement in number, gender and
case, as in Latin. Many words are formed
by compounding.
GER^̂ N CONFEDERATION, organi¬
zation of 39 German states established by

Georgia Profile
Name of state: Georgia
Capital: Aclaoia {Other cities: Columbus,
Savannah.Macon, Albany, Augusta)
Neighbors: N.C., Tenn.. Ala., Fla., S.C.
Statehood: Jan. 2,1788 (4th state)
Familiar name: Peach Stale, Empire
State of the South
Area: 58.876sq mi
Population (1990): 6,478,000 (Rank: 11)
%change 1980-90:18.6
Density per sq mi: 111.9
%metropolitan: 6S.0
Electoral votes: 13
Racial comp.: White 71.90%; black.
27.0%; Hispanic, 1.7%; Asian, 1.2%
Per capita money income (1M9):
$11,900 (Rank: 24)
Elevation: Highest-4,784ft, Brasstown
Bald Mountain. Lowest-sea level, Atlantic
Ocean
Motto: "Wisdom, justice and moderation"
State flower: Cherokee rose
State bird: Brown thrasher
State tree: Live oak
State song: "Georgia on My Mind"
I N D U S T R Y A N D T R A D E
Gross state product (1989);
$103.7 bil, (Rank: 12)
Farm products: Broilers, peanuts, eggs,
ca t t le
Farm marketings (1989):
$3.9 bU. (Rank: (15)
Manufactures: Textiles, transportation
equipment, food products, paper products,
chemicals, electrical equipment, clothii^
Value <rf mfrs. shipped (1989):
$76.0 bil. (Rank: U>
Mining: Clays, crushed scone

GERANIUM, genus of cosmopolitan
hardy perennial heibs. some of which are
cultivated in gardens and as house plants.
Geranium is also the name given to
popular pot and bedding plants of die
genus Pelargonium. Common or zonal
geraniums (hybrid races derived from
Pelargonium zonale) have white, salmon
pink or red flowers single or semidouble.
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The easiem part is mostly flat, but it con¬
tains the Thuringian. the Bohemian, and
the Obetfalz forests. Germany's climate is
temperate with mild summers and cool
winters and moderate precipitation in all
s e a s o n s .

the Congress of Vienna in 1815 in place
o f the de func t ho l y roman emp i re . The
Confederation was dominated by Austria.
In the Austro-Prussian War (1866), Prus¬
sia expelled Austria and organized aNorth
G e r m a n C o n f e d e r a t i o n u n d e r i t s o w n

leadership.
G E R M A N D E M O C R A T I C R E P U B ¬
LIC, before the reunification in 1990.
natiu of the eastern part of Germany (East
Germany).
GEI^AN FEDERAL REPUBLIC,
before the reunification in 1990, name of
the western part of Germany (West Ger¬
m a n y ) .
GE^IANIUM. chemical element; sym¬
bol Ge; at.wt. 72.59; at.no. 32; valence 2
and 4. The metal is found in argyrodite, a
sulfide of germanium and silver; in
germaniie, which contains 8% of the ele¬
ment; in zinc ores; in coal; and in other
minerals. The element is agray-white
metalloid, and in its pure stale is crystal¬
line and brittle, retaining its luster in air at
room temperature. It is avery important
semiconductor mater ia l .
GERMAN MEASLES, or rubeUa. mild
virus infection, usually contracted in
childhood and causing fever, skin rash,
malaise and lymph node enlargement. Its
irapotlance lies in the fact that infection of
amother during the first three months of
pregnancy leads to infection of the
embryo via the placenta and is associated
with ahigh incidence of congenital dis¬
eases including cataract, deafness and
defects of the heart and esophagus. Vacci¬
nation of intending mothers who have not
had rubella is advisable. If rubella occurs
in early pregnancy, abortion may be in¬
duced to avoid the birth of m^formed
chi ldren.
GERMANTOWN, BaRle of, fought on
Oct 4. 1777, during the revolutionary
WAR. American troops under Washingtem
sought to regain the Philadelphia area
fixim the English under Burgoync and
Cornwallis, but they were routed and
driven off.
GERMANY, nation in western Europe
occupying the heartland of Europe. Ger¬
many is bordered by Austria and Switzer¬
land in the S; France, Luxembourg, Bel¬
gium and the Netherlands in the W; the
North and Baltic seas and Denmark in the
N; and Czechoslovakia and Poland in the
e a s t .

Land. The northern part of Germany is a
lowland area, while the south and central
parts contain highlands. The western sec¬
tion has the Black and Bohemian forests.

Official name: Germany
Capital: Berlin (Bonn still seat of govern¬
ment)
Area: 137,854sq mi
Population: 77.950,500
Language: German
Religions: Protestant. Roman Catholic
Monetary unit(s): 1deutsche Mark (DM)
=l(X) Pfennige

The People. The German people are of
two distinct strains; the tall, fair-skinned,
blue-eyed Nordic people of the N, and the
darker, stockier Alpine types of the S; the
two types are weli-mingled throughout the
country. About three-quarters of the
population now lives in urban areas. Ger¬
mans are known for their liking of outdoor
sports and also for their folk traditions,
(^rman culture has made major contribu¬
tions to European art. thought, science,
and especially music, through such com¬
posers as BEETHOVEN and WAGNER.
Economy. Germany (at least the former
western part) has one of the strongest
economies in Europe. It is aworld leader
in manufacturing and heavy industry, due
mainly to its large coal deposits, which
provide the necessary energy for these
enterprises. It is also amajor producer of
chemicals, for industrial use and for use in
medicines, plastics, fertilizers, and syn¬
thetic fabrics. Its optics and electronics in¬
dustries are world leaders in these tech¬
nologies. It has an outstanding car in¬
dustry (Mercedes, Volkswagen, BMW,
Audi, etc).
History. Although Rome conquered the
left bank of the Rhine, the Teutonic tribes
of central (jermany were never brought
into the empire. Charlemagne united most
of the territory of modem France and Ger-
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many into the Frankidi empire, which was
eventually divided among his three grand¬
sons; the area Eof the Rhine went to
Louis the German. From the 10th to the
I3di centuries anempis to retain aunited
Germany were unsuccessfiil, and until the
19th century Germany was composed of
independent states, loosely united in name
only as (he Holy Roman ̂ pire.

The Protestant RefOTmation, lauiKhed
by LUTHER in the 16ih century, influenced
much of Europe, but German disunity was
intensified by strife between Catholic and
FToiestant states, culminating in the devas¬
tating THIRTY YEARS' WAR (1618-48). Ihe
foundation of modem Germany was large¬
ly the work of Otto von bismarck, prime
m i n i s t e r o f P r u s s i a f r o m 1 8 6 2 . A f t e r

defeating Austria in 1866 and France in
1871, he unified Germany in aPnissian-
dominated empire. In the last decades of
the 19th cent̂  there was massive in¬
dustrial development in Germany; she
began to compete with Britain and France,
acompetition that culminated in WWI.
Germany was defeated and the Weimar
Republic was declared on Nov 9, 1918.
However, resentment aroused by the harsh
Treaty of Versailles (1919), economic
chaos in the 1920s and 1930s and lack of
d e m o c r a t i c t r a d i t i o n s a l l s e r v e d t o
undermine support for the Republic.

Hi t le r became chance l lo r in 1933 and

quickly established adictatorial, one-party
regime. His aggressive expansionist
policies led to WWII in Sept. 1939 and al¬
though German armies overran most of
Europe in 1939 and 1940, the war in
Europe ended with Germany’s uncondi¬
tional surrender. May 7-8, W5. The US.
France. Britain and the USSR divided the
defeated country into four zones of oc¬
cupation. the firet three of which became
West Germany, the fourth, Russian zone
becoming East Germany. The former
capital, Berlin, although situated in East
Germany, was divided between the
Western powers and East Germany. In
1990 The Federal Republic of Germany
(West Germany) joined with the German
Democratic Re[Hiblic (East Germany) to
form asingle German state.
GERMANY, East, before the reunifica¬
tion of Germany in 1990, customaty name
of the German Democratic Republic.
GERMANY, West, before the reunifica¬
tion of Germany in 1990. cusioinaiy name
of the German Federal Republic.
GERM CELL. See gamete.
GERMICIDES. See A.NTiSEPncs.

GERMINATION, the resumpt ion of

growth of aplant embryo contained in the
seed after aperiod of reduced metabolic
activity or dormancy. Conditions required
for germinatiem include an adequate water
suf^ly, sufficient oxygen and afavorable
temperature. Rapid uptake of water fol¬
lowed by increa^ rate of respiration are
often the first signs of geimioation.
During gemuoation, stixed food reserves
are rapidly used up to provide the ojergy
and raw materials required for the new
growth. The embryonic root and ^oot
which break through the seed coat are
termed the radicle and plumule, respec¬
tively. There are two general forms of ger¬
mination: hypogeal and epigeal. In the
former, the se^ leaves, or cotyledons,
remain below the ground, as in the broad
bean, while in the latter they are taken
above (he ground and become the first
photosynthetic organs, as in the castor oil
seed.
G E R M P L A S M , a s p e c i a l t y p e o f
{xotoplasm present in die repro^tive
cells or gametes of plants and animals,
which A. Weismann suggested passed on
unchanged from generation to generation.
Although it gave rise to the body cells, it
remained distinct and unafrect̂  by the
offspring-
GERONIMO (1829-1909), greatest war
leader of the Apache Indians of Ariz.
When his tribe was forcibly removed to a
barren reservation he led an increasiagly
large band of hit-and-run raiders 1876-86.
Twice induced to sunender by Lt.-Col.
George Crook, he was driven to escape
again by maltreatment. Persuaded to sur¬
render athird time by Gen. Nelson Miles,
he was summarily exiled to Ra. and reset¬
tled in Okla.. where he became afarmer.
GERRY, Elbr idge (1744-1814), US
politician for whom the GERKYMAMoet was
named. He signed the Declaration of
Independence and attended the Constitu¬
tion^ Convention (1787), was amember
of Congress 1789-93, governor of Mass.
1810-12 and v ice-pres ident under
Mad ison 1813-14 .
GERRYMANDER, an unfair practice
usually employed by aparty in power, in¬
volving aredivision of electoral boun¬
daries in its favor. The term origmated
during Elbridge Gerry’s governorship of
Mass, in 1812, when the state senatorial
districts were reapportioned to produce a
majority in his party’s favor.
GERSHWIN, George (1898-1937), US
composer. From aJewish immigrant frmi-
ly, he rose to fame first as asongwriter
and then with musical shows such as Lady
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Cal i f .
GETTYSBURG, site in Pennsylvania of
adecisive battle of the ctvu. war in 1863,
won by the North. The site is now ana¬
tional cemetery, at the dedication of which
President Lincoln delivered the Gettys¬
burg Address 19 Nov. 1863. aspeech m
which he reiterated the principles of
freedom, equality, and democracy embo¬
died in the Constitution.
GETTYSBURG, Battle of, the major
conflict of the US civil war. fought July
1-3, 1863. Id adaring maneuver Con¬
f e d e r a t e G e n e r a l R o b e r t E . L e e s t r u c k
deep into Union territory, reaching Pa. in
June 1863. He and the Union Anny of the
Potomac, under Gen. George S. Meade,
converĝ  upon Gettysburg, Pa. On July 1
and 2there were many inconclusive at¬
tacks and counterattacks: Union reinforce¬
ments arrived on July 2. On July 3
s u i c i d a l C o n f e d e r a t e a t t a c k s b r o k e t h e
Union line on Cemetery Ridge, but were
driven back in disorder. On July 4, after a
day of stalemate, Lee retreated under
cover of night and rain. Union losses were
over 23,000, around 25%: Confederate
losses were around 20,000, asimilar per¬
centage. The costly battle marked arever¬
sal in the fortunes of the Confederacy
which paved the way for the eventual
Union victory.
GETTYSBURG ADDRESS, speech de¬
livered by President Lincoln at the dedica¬
tion of the national cemetery at Gettys¬
burg, Pa., on Nov. 19. 1863. Abrief
masterpiece of oratory, it combined the
themes of grief for the dead with the
maintenance of the principles they had
died to uphold.
GET4 StaiUey (1927-1991). US jazz
musician. He played the saxophone
under Stan mrroN, Benny Goodman and
Woody HERMAN before forming smaller
groups to develop his own style of "cool"
Jazz.
GEYSER, ahot spring, found in currently
or recently volcanic regions, that intermit¬
tently jets steam and superheated water
into the air. It consists essentially of asys¬
tem of underground fractures analogous to
an irregular tube leading down to aheat
source. Groundwater accumulates in the
tube, that near the bottom being kept from
boiling by tire pressure of the cooler layers
above. When the critical temperature is
reached, bubbles rise, heating the upper
layers which expand and well out of the
orifice. This reduces the pressure enough
f o r s u b s t a n t i a l s t e a m f o r m a t i o n b e l o w,
with subsequent eruption. The process

Be Good! (1924), his first Broadway suc-
<ress. and the satirical Of Thee 1Sing
(1931), among many others. He also wrote
highly regarded orchestral pieces. Rhap¬
sody in Biue (1924) Piano Concerto
(1925), An American in Paris (1928), and
an opera, Porgy and Bess (1935), noted
for its unu.sual lyricism and emotional
power. These works show the influence of
RAVEL, STRAVINSKY and. especially,
American JAZZ.
GERSHWIN, I ra (1896 -1983) , US
lyricist known primarily for his collabora¬
tions with his brother George in the 1920s
and 1930s on many shows, songs and the
opera Porgy and Bess (1935). After
George’s death he collaborated with Kurt
WEILL and others.
GESTALTPSYCHOLOGY, aschool of
psychology concerned with the tendency
of the human (or primate) mind to or¬
ganize perceptions into "wholes"; for ex¬
ample. to hear asymphony rather than a
large number of separate notes of different
t o n e s .

Gestalt psychology, whose main pro¬
ponents were Wertheimer, Koffka and
Kbhler. maintained that this was due to
the mind’s ability to complete patterns
from the available stimuli.
GESTAPO, abbreviated form of Ceheime
Staatspolizei (Secret State Police), the ex¬
ecutive ann of the Nazi police force 1936-
45. with almost unlimited power. Under
the overall control of Heinrich Himmler, it
shared responsibility for internal security
and administered the concentration camps.
It was declared acriminal organization at
the NURE.MBERG TRIALS.
GESTATION, the development of young
mammals in the mother ’s uterus from fer¬
tilization to birth. With some exceptions,
the gestation period is proportional to the
adult size of the animal, thus, for the
human young the gestation period is about
270 days, but for the elephant it is closer
to two years. (See embryo; fetos; preg¬
nancy.)
GETHSEMANE ( f r om Hebrew ga i
semanim, oil press), the garden across the
Kidron valley, on the Mount of Olives, E
of the old city of Jerusalem, where Jesus
prayed on the eve of his crucifixion, and
was betrayed. Gethsemane was probably
an olive grove; its precise location is dis¬
puted.
GETTY, J(ean) Paul (1892-1976). US
oil billionaire, president of Getty Oil
Company from 1947, and founder of the
Getty Museum (housing the world’s
highest-funded art gallery) in Malibu.
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then recommences- Hie fomous Old Faith¬
ful in Yel lowstone National Park used to

enipt every 66 min, but has recently be¬
come less reliable.
GHANA, republic in West Africa, on the
Gulf of Guinea, formerly the British
colony of the Gold Coast.

manganese and bauxite. Hie manufactur¬
ing sector is well developed but has
declined because of its heavy reliance
upon imported oil and spare parts,
{̂ ory. In 1482 the Portuguese began
trading at Elmina in gold, ivory and then
slaves. The Gold Coast was then control¬

led by the French, Dutch and finally the
British, under whom the economy ex¬
panded, bringing {vosperity. Ghana was
the first West Aftican country to become
independent, on March 6, 1957, with
Kwame Nlcniraah as premier. In 1960 he
declared the country arepublic, with him¬
self as life president. While he made
reforms in education, transportation and
other social services, during his rule politi¬
cal opponents were jailed and government
became increasingly inefficient and cor¬
rupt. In 1966 Nknimah was deposed by a
coup that had popular support. In 1^9
Kofi Busia was elected premier; he was
deposed in 1972. Following aseries of
coups, civilian rule was restored in 1979.
Economic conditions did not improve sub¬
sequently; at the end of 1981 the military,
under Jerry Rawlings, again took control.
Under Rawlings government austerity,
privatization of state enterprises, and other
measures approved by the World Bank
and International Monetary Fund have
r e d u c e d i n fl a t i o n a n d r e v i t a l i z e d t h e
e c o n o m y .
GHATS, Eastern and Westers, two
mountain ranges forming the Eand W
b o u n d a r i e s o f t h e D e c c a n P l a t e a u o f
peninsular India. The Western Ghats
receive between 200in and 400in of rain a
year from the monsoons and are the
source of several rivers. Both ranges are
between 3,000 and 5,000ft high and about
i.OOOmi long.
GHENT, historic city in Belgium, at the
junction of the Lys and Scheldt rivers.
Foimer capital of Flanders, it was the tex¬
tile center of medieval Europe; the textile
industry is still important, along with
paper, chemical and metal production. It
also has amajor port. In the 16th and 17di
centur ies i t was acenter o f Remish ar t .
Pop 237,500.
GHENT, Treaty of, concluded on Elec.
24, 1814, in Ghent, Belgium, formally
ending the war of 1812 between Britain
a n d t h e U S . B e c a u s e t h e w a r h a d
developed into amilitary stalemate, the
treaty was essentially areturn to prewar
status. No concession was made over the
impressment of former British citizens
fiom US ships, amajor US grievance, but
the resulting British withdrawal from in-

Offlcial name: Republic of Ghana
Capital: Accra
Area: 92.098sq mi
Population: 15.617,000
Growth ra te : 3 .2%
Languages: English. Twi, Fanti, Ga,
Hausa and others
Religioits: Christian. Animist, MusUm
Monetary unU(s): 1new cedi =
100 pesewas

Land. Generally alow-lying country, it is
characterized by tropical rain forests in the
S, acentral inland plateau that forms a
div ide between the Whi te Vol ta and the
Black Volta rivers, and rolling savanna in
the N. Lake Volta, in ceniri Ghana, is
one of the world's largest man-made
l a k e s . G h a n a h a s a h o t c l i m a t e w i t h ,
generally, one rainy season in the Nand
two in theS.

People. The population is made up of
various tribal groups. Compared with
other Afiican stales Ghana has ahigh
level of education with 10 years of free
and compulsory basic schooling and sub¬
sidized frntber education. Most Ghanaians
still live on the land, but large numbers
have moved to the cities.
Economy. Once one o f t he mos t
prosperous countries in Africa, Ghana un¬
derwent ser ious economic decl ine in the

1970s and 1980s. At ind^ndence, Ghana
was the world’s leading producer of
cocoa; production subsequently declined
more than 50%, although cocoa still ac¬
counts for more than half of export earn¬
ings. Minerals and forest products are
other important exports. Principal mineral
exports are gold, industrial diamonds.
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immonaJ; the phrase "giving up the ghost"
is derived from this meaning. Super¬
stitious belief in ghosts has declined over
the centuries, but in recent years ghosts
and similar apparitions have become sub¬
jects of serious study in parapsycholo^,
the division of psychology concerned with
apparently inexplicable phenomena.
GHOSnr TOWNS, abandoned com¬
munities. usually mining towns vacated
when the mineral deposits ran out. Found
in Canada and Australia, they are most
common in the WUS, where many are
now tourist attractions.
GIACOMETTI, Alberto (1901-1966),
Swiss-born sculptor and painter who spent
roost of his life in Paris. He is best known
for his elongated and skeletal human
figures which convey asense of extreme
wiritual isolation. His early work was in¬
fluenced by primitive an aî  suriiealism.
GIANT PANDA (Ailuropoda melanoleu-
ca), Asian mammal anatomically similar
to racoons and having an unusual sixth
digit on each hand. The giant Panda,
living in central China and weighing from
200-28Qlbs, resembles abear, with its
predominantly white body, black ears,
limbs, and eye patches.
GIANTS, semi-human creamres of great
size and strength; they figure in the myth
and folklore of almost every culture,
(dually as survivors of races that lived
before mankind. The Greek Titans were to
some extent personifications of elements
and natural forces. Other giants, such as
the biblical Goliath, are probably exag¬
gerated memories of very large and fierce

terference in the a^airs of the American
Northwest opened the frontier to westward
expansion.
GHETTO, in European history, the street
or section of acity once set aside for the
compulsory residence of Jews. Today the
term is of ren used to refer to the s lum
areas o f i nne r c i t i es where b lacks and
other minority groups are compelled to
live, not by law, but by the forces of dis¬
crimination and poverty. The word itself is
probably derived from the name of the
area of Venice to which the Jews of that

city were confined in 1516. Ghettos
spread throughout Italy during the
Counter-Reformation (the late 16th cen¬
tury) but had already been in existence in
northern Europe for hundreds of years.
The ghetto was surrounded by walls and it
was illegal for aJew to remain oiuside its
^tes after curfew. The French Revolution
and reform movements of the 19th century
remov̂  legal discrimination against Jews
in Western Europe and the ghettos were
abol ished.
GHOSE, Aurobindo (1872-1950), In¬
dian nationalist leader and mystic philo¬
sopher. Arrested by the British as the head
of asecret terrorist organization opposed
to the 1905 partition of Bengal, he under¬
went areligious transformation in jail.
Upon his release (1910), he renounced po¬
litics, established areligious retreat in In¬
dia, and gained alarge following. He de¬
voted his life to the study of Hindu philo¬
sophy and became known as Sri Aurobin-
do. His writings include 77ic Synthesis of
Yoga (1948) and The Divine Ufe (1949).
GHOCTDANCE, millcnarian cult oii-
ginaiing among the Paiute Indians in W
Nev. in 1870, named for its ceremonial
dance. It was led by the religious mystic
Wovoka who prophesied the rebirth of the
dead and the restoration of the Indians to
their lands. The massacre of Ghost Dance
bel ievers at Wounded Knee in 1890 did

much to suppress the cult.
GHOSTS, disembodied spirits of the
dead. Ghosts and apparitions figure in the
l i t e ra tu re and fo l k l o re o f a l l coun t r i es ,
from Homer’s Odyssey to Shakespare’s
Hamlet to the stories of Edgar Allan Poe.
Ghosts are usually said to appear in the
places they inhabited when alive. The
spirits of the dead may be condemned to
haunt the earth a.s punishment for their
sins; they may return to seek vengeance;
or they may even appear to warn people of
impending disaster.

The word ’'ghosf originally referred to
the essentia] part of aman’s soul that was

m e n .

G U N T ’ S C A U S E WAY, s p e c t a c u l a r
rock structure near Portrush, Northern
Ireland, formed by cooling lava. Initially,
generally hexagonal cracks appeared on
the surface, formed by localî  contrac¬
t i o n s t o w a r d d i s c r e t e c e n t e r s : t h e s e
developed downward, forming 38,000
basal t co lumns. According to fo lk
legends, it was formed by giants as part of
aroadway to Sta^a, the site of asimilar
s t r u c t u r e .

GIBBERELLINS, agroup of chemical
compounds that provide remarkable
stimuli to plant growth. Some are plant
hormones,
GIBBON, the smallest of the apes, distin¬
guishable by its very long arms. It is the
only ape to walk upright with ease. There
are six species Lving in SE Asia from
Borneo to Assam. They can leap over 9m
(30ft) and swing along the branches of
trees in which they live without pausing
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between bounds. (See also akibropoid
APES.)
GIBBONS, James (1834-1921), US
Roman Catholic cardinal and archbishop
author of The Faith of Our Fathers
(1876), apopular work of Cathol ic
apologetics. In 1886 Pope L^o XII made
him cardinal; he was only the second
American to hold this office.

GIBBONS V. OGDEN, US Supreme
Court decision of March 2, 1824, impor¬
tant in defining the power of Congress.
Ogden, asteamship operator, held a
licence from acompany given amonopoly
of steamship traffic by the N.Y. legisla¬
ture. He sought to prevent Gibbons, who
held alicense from the federal govern¬
ment, from competing with him. Chief
Justice Marshall’s decision upholding
Gibbons was widely praised because it af¬
firmed Congress's power over interstate
commerce and broke up apowerful and
hated monopoly of steamboat travel.
GIBBS, James (1682-1754), Scotdsh ar¬
chitect, designer of the present church of
S t . M a r t i n ' s - i n - t h e - F i e l d s , L o n d o n , a n d
the Radcl i ffc Camera, Oxford. Trained in
Rome, he developed asimple but striking
style unlike the then fashionable Palladian
architecture. His Book of Architecture
(1728) was amajor influence in the 18th
cen tu ry.
GIBBS, Josiah Willard (1839-1903), US
physicist best known for his pioneering
work in chemical thermodynamics, and
his contributions to statist ical mechanics.

In On the Equilibrium of Heterogeneous .
Substances (2 vols., 1876 and 1878) he
slates Gibbs' Phase Rule for chemical sys¬
tems. In the couree of his research on the
electromagnetic theory of light, he made
fundamen ta l con t r i bu t i ons t o t he a r t o f
vector analysis.
G.I. BILL OF RIGHTS, the Service¬
man's Readjustment Act of 1944, which
provided government aid for demobilized
servicemen after WWII. It was designed
to prevent arepetition of the social
problems that had resulted after WWI.
It provided financial aid for the pur¬
chase of houses, farms and businesses,
and for veterans’ hospitals; unemploy¬
ment benefits and vocational training.
Most significant, however, was the educa¬
tional aid, which in effect paid for four
years of college education, including basic
living expenses. Veterans of the Korean
and Vietnam wars also received benefits.
GIBRALTAR se l f -govern ing Br i t ish
colony. 2.3sq mi in area, on the Rock of
Gibraltar at the Stip of the Iberian penin¬

sula. The population is mixed; natives are
of English, Genoese, Portuguese and Mal¬
tese descent. The economy rests on light
industry, shipping and tourism, and on the
important British naval and airbases.
Gibraltar was captured from Spain in
1704. A1967 referendum show^ over¬
whelming opposi t ion to areturn to
Spanish rule. Pop 29,645.
GIBRALTAR Strait of. body of water
connecting the Mediterranean Sea with the
Atlantic Ocean. It is the only natural
waterway between the Mediterranean and
any ocean. Through this nanow strait
(only 8.5mi wide) astrong ctirrem flows
into the Atlantic.
GIBRAN, KaUU (1883-1931) Lebanese-
American essayist philosojrfier-poet and
painter who blended elements of Eastern
and Western mysdcism. He. was in¬
fluenced by BLAKE and nietzsche. His
best-known work is The Prcp/ief (1923).
GIBSON, Althea (1927- ), US tennis
player, the first black to win all the
world’s women’s singles titles, including
consecutive British and US titles (1957-
58).
GIBSON, Charles Dana (1867-1944),
US artist, a^shion illustrator who created
the "Gibson Giil." Based on his wife, she
was an elegant and high-spirited figure
who came to typify the ideal of American
womanhood in the early 20th century.
GIBSON, Josh (1911-1947), black US
baseball player, acatcher for Pittsburgh
teams in Ae Negro League from 1930. Al¬
though no official records were kept, he is
estimated to have hit more than 950 home

runs, including more than 70 in 1931 and
1933. He had alifetime batting average of
.423.
GIDE, Andre Paul Guillaume (1869-
1951), French writer and moralist, whose
relentless examination of his own stand¬
ards and assumptions, and die resulting
i n n e r c o n fl i c t s , m a d e h i m o n e o f t h e
foremost figures in French literature in the
first half of the 20lh centu^. In 1947 he
was awarded the Nobel P i tm for L i tera-
mre. Among his best-known worits are the
novels The Immoralist (1902) and The
Counterfeiters (1925) and four volumes of
yfl«ma/,r (1889-1949).
GIDEON, in the Bible, one of the judges
of Israel, who led asmall band of Israelite
warriors which succeeded in routing an
invading Midianite army of overwhelming
numbers in asurprise night attack.
GIDEON V. WAINWRIGHT, case in¬
volving the right of adefendant in a
criminal case to legal counsel. In 1963 the
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G I L B E R T, S i r W i l l i a m S c h w e n c k
(1836-1911). English author and humori^
who col laborated with Sir Arthur sul l ivan
on the cycle of comic operettas named for
them. He combined facet iousness with a
mordant wit in satires more vigorous in
their day than they appear to modem
audiences.
G I L B E R T A N D E L L I C E I S L A N D S .
See TUVALU.
G I L B E R T A N D S U L L I V A N . S e e G i l ¬
b e r t , s u l u v a n .

GILDED AGE, sardonic name for the
post-Civil War period up to around 1880
in the US, atime of rampant corruption in
politics and commerce, nie term derives
from the title of anovel by Mark Twain
and C. D. Warner.
G I L E I i i , E m i l G r i g o r e v i c h ( 1 9 1 6 -
1985), Russian pianist, winner of the
Stalin Prize in 1946 and the Lenin Prize in
1962. Noted for his crystalline technique,
he was one of the first Soviet art ists to

tour the US (1955) after WWII.
GILGAMESH, Epic of . the ear l iest
known epic poem, written in the Akkadian
language and orî nating in Mesopotamia
in the 3rd millennium BC. The fullest sur¬
viving text, carved on tablets, was found
in a7th-cenmry BC library at Nineveh in
1872. The poem tells of the semi-divine
hero Gilgamesh (a historical 3rd-mil-
lennium king of Uruk), and of his friend
Enkidu. They clash with the gods, who
cause Enkidu's death. Gilgamesh then
goes on aquest to find the secret of eternal
life, which in the end eludes him. The epic
contains aflood story with close parallels
to that in Genesis.
G I L L E S P I E , J o h n B i r k s " D i z z y "
(1917-1993), US jazz musician. Atrum¬
pet player, he pioneered with saxophonist
Charlie Parker the style known as b̂ p.
GILLS, the respiratory organs of many
aquatic animals. They t̂ e in oxygui from
the water and give off carbon dioxide
waste. They are thin-walled so that gases
pass easily through and usually lake the
form of thin fiat plates or finely divided
feathery filaments. The higher inver¬
tebrates. crabs and lobsters for instance,
have gills protected by an exoskeleton and
maintain an adequate oxygen supply by
pumping water over them, "nie gills of
most fisli are protected by abony oper¬
culum and movements of the throat pro¬
vide awater current over them. (Sec
RESPIRATION.)
GILMAN, Char lot te Perk ins (1860-
1935), US writer and women's rights ac¬
tivist. 0;^sed to traditional marriage.

US Supreme Court ruled that Clarence
Gideon, an indigent convicted of burglary
by aFla. coun, had been wrongfully im¬
prisoned because, not being able to OTord
alawyer, he had defended himself. The
Supreme Court held that all defendants in
criminal cases are entitled to counsel, and

that attorneys must be provided for defen¬
dants who are indigent.
GIELGUD, Sir (Arthur) John (1904- ),
British actor, producer and director,
famous early in his career for his
Shakespearean roles, especially Hamlet
and Richard 111. Famous for his versatility,
he created many modem roles in his
maturity in numerous stage, film and
television appearances.
GIGANTISM, or abnormally large stat¬
ure starling in childhood, may be caused
by aconstitutional trait or by hormone dis¬
orders during growth. The latter are usual¬
ly excessive secretion of growth hormone
or thyroid hormone before the epiphyses
have fused.
GIGLI, Beniamino (1890-1957). Italian
tenor, who made his debut in 1914. After
bowing at the Metropolitan Opera in 1920
as Faust in Arrigo Boito’s Mejistqfele he
was aprincipal tenor of the company until
1932, assuming many of the roles former¬
ly sung by Enrico caruso.
GILA MONSTER, stout-bodied lizard,
up to 2ft long. It and the related beaded.
lizard are the only poisonous lizards. Both
live in the deserts of the SW states and in
Mexico. The gila ntonster is so rare that it
is protected by Jaw.
GILBERT, Cass (1859-1934), US ar¬
c h i t e c t m o s t f a m o u s f o r t h e Wo o l w o r d i
Building in New York (1913). His charac¬
teristic neoclassical style appears also in
his other designs, such as the Supreme
Court Building in Washington.
G I L B E R T, S i r H u m p h r e y ( c l 5 3 7 -
1583L English soldier and explorer who
founded England’s first North American
colony, at St. John’s, Newfoundland
(1583). He was granted aroyal charter to
c o l o n i z e u n c l a i m e d l a n d s i n N o r t h
America (1578). His first expedition had
to turn back after being attacked by the
Spanish. He went down with his ship
while returning from his second, other¬
wise successful voyage.
GILBERT, WilUam (1544-1603). Eng¬
lish scientist, the father of the science of
magnetism. Regarding the earth as agiant
magnet, he investigated its field in terms
of dip and variation (see earth), and ex¬
plored many other magnetic and electros¬
tatic phenomena.
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Gilman urged women lo gain economic
independence by working outside the
home. She is best known for her books
Concerning Children (1900) and The
«ome(1903).
GILMAN, Daniel Coit (1831-1908). US
educator. He taught physical and political
geography at Yale and in 1872 became
president of the U. of California at
Berkeley. He was first president of Johns
Hopkins U. 1875-1901 and then first
president of the Carnegie Institute until
1904.
GILMAN, Nicholas (1755-1814), New
Hampshire politician. Asigner of the
Constitution, his main contribution was
securing its ratification in New Hamp¬
shire. He served four times in the House
of Representatives (1789-97) and was a
senator from 1805 until 1814.
GIN, liquor distilled from grain flavored
with Juniper berries. Sometimes cori¬
ander, orange or lemon peel, cardamom
and orris roots are added as flavoring
agents. It contains 40-47% alcohol (80-94
US proof). It originated in the Nether¬
lands. apparently from ajuniper-berry
medic ine.

GINASTERA, A lber to (1916-1983) ,
leading Argentinian composer. Despite his
advanced techniques be is an essentially
oationalistic composer, making much use
of loca l id ioms. His best -known work is
his opera Don Rodrigo (1964).
GINGER (Zingiber officinale), perennial
plant of which the rootstock is used for
medicinal purposes. The aromatic, knotty
rootstock is thick, fibrous and whit ish or
bu f f - co l o red .
GINGIVITIS, or gum inflammation, due
to bac ie r ia l i n fec t i on o r d i sease o f t he
teeth and poor mouth hygiene.
GINKGO, or maidenhair tree, atree
grown on the sidewalks of many cities be¬
cause of its ability to withstaM smoke,
dust and disease. Ihe gingko is of great
interest to botanists as it is a"living fossil"
the survivor of agroup of trees that flou¬
rished over 100 million years ago.
GINSBERG, AUen (1926- ), US poet of
the 1950s BEAT GENERATION and spokes¬
man for the COUNTERCULTURE of the 1960s.
Howl (1956) and Kaddish (1961) are prin¬
cipal works.
GINSENG (Pancur shin-seng), asmall
perennial plant that grows in damp wood¬
lands in Korea. The aromatic root com¬
monly grows to alength of 2ft or more. It
is considered to assist in the cure of a
number of ailments.

G I O L i r n , G i o v a n n i ( 1 8 4 2 - 1 9 2 8 ) .

Italian politician who served as premier
five times between 1892 and 1921; the pe¬
riod 1901-14 is called the Age of Giolitti.
Responsible for major liberal reforms, in¬
cluding universal m ê suffrage (1912), he
maintained power through aform of
political corruption called giolinismo.
GIOVANNI, Nikki (1943- ), Afr ican
American poet best known for the follow¬
ing volumes: Black Feeling. Black Talk
(1968) and Colton Candy on aRainy Day
(1978),
GIRAFFE, Giraffa Camelopardalis, the
tallest living mammal, reaching 5.5m
(18ft) in the male, some 2m (6.6ft) of
which are taken up by the head and ex¬
tremely long neck. Its coat is aneutral
buff color spotted with red-brown patches.
Ashort, rather bristly mane runs along its
spine from head to tail. Giraffes live by
grazing, often on trees, aided by their long
necks and tongues. They are speedy run¬
ners. Giraffes are related to deer, as is
evidenced by their short horns.
GIRAUDOUX, (Hippolyte) Jean (1882-
1944), French playwright. Known for his
imaginative satirical dramas, his major
works include Tiger at the Gates (1935)
and Electro (1937), both based on Greek
mythology, and The Mad Woman of
Chaillot (1945).
G I R L S C L U B S O F A M E R I C A

elation of clubs designed to assist girls in
their physical, emotional, and educational
growth.
GIRL SCOUTS OF THE USA,
organization comprising Daisy Girl Scouts
(ages 5-6), Brownie Girl Scouts (ages 6-
8), Junior Girl Scouts (ages 8- II),
Cadette Girl Scouts (ages 11-14), Senior
Girl Scouts (ages 14-17). It was founded
in 1912 and has headquarters in New
York City. In 1992 it had 3.2 million
members.
GIRONDINS, or Girondists, French
political group of republicans, repre¬
senting the middle classes and favoring a
federal republic, prominent in the french
REVOLunoN. The group’s original mem¬
bers came from the Gironde department in
SW France. They came into power under
the 1791 Constitution but lost ground to
the Jacobins. In June 1793, aJacobin-led
mob forced (he expulsion of 29 Girondin.s
from the National Convention; many
Girondins were guillotined in the terror.
GIRTY, Simon (1741-1818), American
frontiersman called the "Great Renegade."
He was captured by the Seneca Indians ai
age 15. During the revolutionary war,
he deser ted the Co lon is ts to se rve the

a s s o -

US girls
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arc more numerous and are found in the
Alps. Himalayas, Andes and other high
ranges of the world, including about 50 in
the NW US (excluding Alaska). Mountain
glaciers usually rettult from snow accumu¬
lated in snowhelds which grow to form
glaciers and occupy mountain valleys
originally formed through stream erosion;
piedmont Raders occur when such a
glacier spreads out of its valley into acon¬
tiguous lowland area. (See also erosion;
iCB; ICE ACES; ICEBERG.)
GLACIER BAY NATIONAL PARK,
located in southeastern Alaska, covering
some 4million acres. The park contains
ice fieids. fjords, mountains, and forests.
Bears, wolves, mountain goats, and other
large mammals are abundant.
GLACIER NATIONAL PARK, wilder¬
ness area of over imillion acres in (he
Rocky Mts, NW Mont. Part of the Water-
ton-Glacier International Peace Park, it is
noted for its spectacular peaks and glacier-
fed takes. It was established in 1910.
GLACKENS, Wil l iam James (1870-
1938), US illustrator and painter. Amem¬
ber of the ASHCAN SCHOOL in New York
City, he painted genre subjects and
landKapes. Among his works arc Ha-
mmersiein's Roof Garden (1901) and
Chez Moulin (1905).
GLADDEN, Washington (1836-1918),
US Congregational minister and social
reformer. His many books and public lec¬
tures popularized tl\e idea of aChristian
solution to modem social probtems.
GLADIATORS, warrior-entertainers of
ancient Rome. They fought in public
arenas against each other and against wild
beasts with avariety of weapons including
swords (Latin gladius, ashort sword),
three-pronged tridents and nets, for the
favor of the crowds. They were recruited
from prisoners of war, slaves, criminals
and sometimes freemen. The tradition
survived into the 5th century AD.
GLADIOLUS, genus of South Europe^
and African cultivated perennials, family
Iridaceae, with bristly colored, funnel-
shaped flowers, borne on aspike. The
swordlike leaves spring from acom.
GLADSTONE, Will iam Ewart (1809-
1898), British sUlcsman; four times prime
minister (1868-74; 1880-85; 1886; 1892-
94). Originally aTory, he later dominated
the Liberal Party 1868-94. He was a
powerful and popular orator, adedicated
social refotmer and adeeply religious
man. Among his many accomplishments
from the time he entered Parliament
(1832) were the introduction of the secret

British as ascout and interpreter and led
numerous, often brutally savage Indian
raiding parties.
G I S C A R D D ’ E S T A I N G , V a I 6 r y
(1926- ), president of France 1974-81. In
1962 -66 he was m in i s t e r o f finance , a
post he resumed (1969) under Georges
POMPIDOU, supporting the Common Market
and closer ties with the US. He ran fw
president as an independent Republican
with Gaullist support. His austerity pro¬
gram failed to solve problems related to
inflation, unemployment, and the balance
of payments. He was defeated for reelec-
lion by the Socialist candidate, Francois
M I T T E R R A H U .

GISH, LiUian Diana (1896-1993) and
Dorothy (1898-1968), American sisters,
famous stage and screen actresses who
appared in the pioneering epics of D. W.
Griffith. In The Birth of aNation (1915),
Lillian won world fame; later she ap¬
peared in many notable plays, including
All the Way Home (1960) and Uncle
Vanya (1973).
GIST, Christopher (cI706-l759).
American frontiersman, who explored
parts ofKy. 18 years before Daniel Boone
and was the first to explore and map the
Ohio Rvalley in western Va. He served in
the FRENCH AND INDIAN WARS, during which
he is said to have twice saved George
Washington’s life.
GIZZARD, the thick-walled, muscular
part of the stomach of crocodiles and
some birds. Grit swallowed by the animal
is retained in the gizzard and its muscular
contractions cause the stones to grind up
hard food.
GLACIER, alarge mass of ice formed
from the burial, compaction and recrystal¬
lization of snow which is flowing or has
flowed in the past under the influence of
gravity. There are three recognized typ«
of glacier: ice sheets and caps; mountain
or valley glaciers, and piedmont glaciers.
G l a c i e r s f o r m w h e r e v e r c o n d i t i o n s a r c
such that annual precipitation of snow,
sleet and hail is greater than the amount
that can be lost through evaporation, melt¬
ing, or otherwise. The occurrence of agla¬
cier also depends much on the {rosition of
the lower l imi t o f perennia l snow
{snowline), which geneikly varies with
latitude (sec latitude and LONorruDE) and
also on local topography: there are several
glaciers at high elevations on the Equator.

The world's largest glacier is the ice
sheet which covers over 90% of the An¬
tarctic continent and has iee thicknesses
exceeding lO.OOOft. Mountain glaciers
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baltot. ti le extension of the franchise, the
abolition of sales of anny concessions, Ihe
first Education Act, the Irish Land Act and
the disestablishment of the Anglican
Church in Ireland. (See also reform buxs.)
GLANDERS, specific infectious and
contagious disease of solipeds (horse, ass,
and mule); secondarily, man may become
infected through contact with diseased
animals. Animals with glanders must be
destroyed.
GLANDS, structures in animals and
plants specialized to secrete essential sub¬
stances. In plants they may discharge their
secretions to the outside of the plant (via
glandular hairs), or into special secretory
canals. ExiemaJ secretions include nectar
and insect attractants, internal secretions,
pine resin and rubber latex. In animals
they are divided into endocrine glands,
wh ich sec re te ho rmones i n to t he b lood

stream, and exocrine glands, which are
the remainder, usually secreting materials
via ducts into internal organs or onto body
surfaces.

In man, skin contains two types of
gland: sweat glands, which secrete wa¬
tery fluid (perspiration), and sebaceous
glands, which secrete sebum. Lacrimal
glands secrete tears. The cells of mucous
membranes or the epithelium of internal
organs secrete mucus, which serves to
lubricate and protect the surface. Salivary
glands (parotid, submandibular and sut^
lingual) secrete saliva to facilitate swal¬
lowing. In the gastrointestinal tract,
mucus-secreting glands are numerous,
particularly in the sconaach and colon,
where solid food or feces need lubrication.
Other stomach glands secrete hydrochloric
add and pepsin as pan of the digestive
system. Small-intestinal juices containing
enzymes are similarly secreted by minute
glandular specializations of the epi¬
thelium. The part of the pancreas secreting
enzyme-rich Juice into the duodenum may
be regarded as an exocrine gland.
GLASGOW, El len (1873-1945). US
novel is t , w inner o f the Pul i tzer Pr ize in
1941 for In This Our Life. Her realistic
novels ^out the American South satir ized
the code of Southern chivalry. They in¬
clude The Descendants (1897) and Barren
Ground (1925).
GLASGOW, Scotland's largest city and
principal port, on the Clyde R. It is a
major commercial and industrial center for
shipbuilding, metal working and manufac¬
turing of locomotives, machinery, chemi¬
cals, paper, leather, whisky and textiles.
Glasgow U. was founded in 1451. Pop

739.400.
G L A S S , C a r t e r ( 1 8 5 8 - 1 9 4 6 ) , U S
Democratic politician from Virginia, aUS
representative (1902-18), secretary of the
treasury (1918-20), and US senator
(1920 -46 ) . As cha i rman o f t he HOUSC
Committee on Banking and Currency, he
was aprincipal autiior of the federal
RESERVE SYSTEM. In the Senate, he was a
conservative opponent of the new deal
GLASS, Philip (1937- ), US composer
whose work is Muenced by Asian and
African rhythms as well as by contem¬
porary rock and progressive jazz. His
best-known work is the opera Einstein on
the Beach (1975).
GLASS, material formed by the rapid
cooling of certain molten liquids so that
they fail to crystallize but retain an amor¬
phous structure. Glasses are in fact super¬
cooled liquids which, however, have such
high viscosity that they behave like solids
for all practical purposes. Some glasses
may spontaneously crystallize or devitrify.
Few materials form glasses, and almost all
that are found naturally or used commer¬
cially are based on silica and the silicates.
Natural glass is formed by rapid cooling
of magma, producing chiefly obsidian, or
rarely by complete thermal metamor¬
phism.

Modem glass products are very diverse,
including windows, bottles and other ves¬
sels, optical devices, building materials,
fiberglass products etc. Most are made of
soda-iime glass. Although silica itself can
form aglass, it is too viscous and its melt¬
ing point is too high for most purposes.
Adding soda lowers the melting point, but
t h e r e s u l t a n t s o d i u m s i l i c a t e i s w a t e r -
soluble, so lime is added as astabilizer,
together with other metal oxides as needed
for decolorizing, etc. The usual propor¬
tions are 70% SiOj, 15% Na2p, 10%
CaO. Crown glass, used in optical sys¬
tems for its low dispersion, is of this type,
with barium oxide (BaO) often replacing
the lime. Flint gla^, or crystal, is abril¬
liant clear glass with high optical disper¬
sion, used in high-quality glassware and to
make lenses and prisms. It was originally
made from crushed flints to give pure,
colorless silica; later, sand was used, with
an increasing amount of lead (II) oxide.
F^rex is aIwrosilicate glass, used where
high thermal stresses must be withstood.

The manufacture of the various kinds of
g l a s s b e g i n s b y m i x i n g t h e r a w
materials—sand, limestone, sodium nitrate
or carbonate, etc.—and melting them in
large cmcibles in afurnace. The molten
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roles in films such as The Hustler {\96i)
and Nothing in Common (1987).
GLENDOWER, Owen (e l354-c l4 l6) ,
the last independent prince of Wales, a
Welsh national Kcto. He led one of the last
Welsh rebellions against Engli^ rule
(1400-13), exploiting baronial unrest in
England against Henry IV, His gains were
finally recovered by Henry V.
GLENN, John Herschel, Jr, (1921- ),
fint US astronaut to orbit the earth. He
served as apilot in WWII and in the
Korean War. On Feb. 20, 1962, in the
space capsule Friendship 7. he orbited the
earth thiw times. Active in Ohio politics
after retiring from the US Marines as a
colonel, he served in the US Senate from
1975.
GLIDER, or sailplane, nonpowered air¬
plane which, once launched by air or
ground lowing or by using awinch, is
kept aloft by its light aerodynamic design
and the skill of the pilot in exploiting
"thermals" and other rising air currents.
Sir George Cayley built his first model
glider in 1804 and in 1853 he persuaded
his coachman to undertake ashort glide
the first manned heavier-than-air flight.
Otto Lilienthal made many successful
flights in his hang gliders (planes in which
the pilot hangs undemeâ  and controls
the flight by altering his body position,
hence moving the craft’s center of gravity)
from 1891 until his death in agliding acci¬
dent in 1896.

Later, the Wright brothers developed
gliders in which control was achieved
using moving control surfaces as aprelude
to their experiments with powered flight
Gliding as asport was bom in Germany
after WWI and is now popular throughout
the world. Recent years have seen apw-
ticular resurgence of intoest in hang glid¬
ing.
GLOBE THEATRE, the principal public
theater of the Elizabethan acting company
the Lord Chamberlain’s Men, where most
of SHAKESPEARE'S plays were fiist per¬
formed. It was an open-air theater with
three galleries and aplatform stage and
stood on the Sbank of the Thames. Built
in 1598, it was destroyed by fire in 1613.
rebuilt in 1614 and Anally destroyed in
1644 by the Puritans.
GLOBULAR CLUSTERS, apparently
ellipsoidal, densely packed clusters of up
to amillion stars orbiting agalaxy. The
MILKY WAY and the Andromeda Galaxy
each have around 200 such clusters. They
contain high proportions of cool red stars
and RR Lyrae variable stars. Study of the

glass, having been refined (free from bub¬
bles) by standing, is formed to the shape
required and then annealed. Some safety
glatx is not annealed but is rapidly cooled
to induce superficial compressive stressM
which yield greater strength. Plate ̂ ass is
made by passing acontinuous sheet of
soft glass between rollers, grinding and
polishing it on both sides, and cutting it up
so as to eliminate flaws. Anewer method
(the float glass process) involves pouring
the molten ̂ ass onto molten metal, such
as tin, and allowing it to cool slowly: the
surface touching the metal is perfectly flat
and needs no polishing. Special glass
products include foam glass, made by
sintering amixture of glass and an agent
that gives off agas on heating, used for in¬
sulation: photosensitive glass, which
darkens reversibly in bright light; and
flbeî ass.
GLASSES, or spectacles, lenses worn in
front of the eyes to correct defects of
vision or for protection. Converging len¬
ses have been worn to correct farsi^ted-
ness (hyperopia) since the late 13th cen¬
tury and diverging lenses for short¬
sightedness (myopia) since the 16th. Glas¬
ses with cylindrical lenses are used to cor¬
rect AS'ncMATiSM. and those having bifocal
lenses (i.e., having two different powers in
the upper and lower areas of each lens) or
even trifocals (three powers) may be worn
for PRESBYOPIA.

Most spectacle lenses are worn in a
metal or plastic frame which rests on the
nose and ears, though in some cases con¬
tact lenses fitting directly onto the eyeball
may be suitable. Protective glasses include
sunglasses and safety glasses.
G L A S TO N B U RY, h i s t o r i c t o w n i n
Somerset. SW England, famous for its
abbey. It stands on apeninsula which is
alleged to be the Isle of Avalon of Ar¬
thurian LEGEND. Tradition and legend also
suggest that Joseph of Arimathea founcted
England's first Christian church here.
GLAUCOMA, raised fluid pressure in
the eye. leading in chronic ca«s to a
progressive deterioration of vision. It
arises from avariety of causes, often in¬
volving block to aqueous humor drainage.
Glaucoma is relieved using drugs or surgi¬
cally.
GLAUCONITE, greenish ferric-iron mi¬
neral with miraceous structure, charac¬
teristically formed on submarine eleva¬
tions ranging in depth from 100 to 3,5000.
GLEASON, Jackie (1916-1987), US co¬
median, immensely popular on television

the 1950s. He also played dramaticI D
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have no mass and aspin of 1, move at the
speed of light, and multiply themselves so
r^idly that they intensify their force. Ex¬
changing gluons between quarks usually
causes quarks to change from one color to
another, keeping the quarks attracted to
each other.
GLUTEN, amixture of two proteins
(giiadin and glutenin) found in wheat and
other cereal flours. In the rising of bread
gluten forms an elastic network which
traps the carbon dioxide, giving a
desirable crumb structure on balang. The
proportion of gluten in wheat flour varies
from 8% to 15%. The level determines the
suitability of the flour for different uses.
The high gluten content of hard wheat is
right for bread and pasta, while soft wheat
(low gluten) is used for biscuits.
GLYCEROL, acolorless, viscous liquid
with asweet taste: atiihydric alcohol. Its
fatty-acid esters constitute natural fats and
oils, from which glycerol is obtained as a
by-product of soap manufacture.
GNOME, adwarflike creature in mycol¬
ogy and folklore. Gnomes dwell within
the earth, mine precious minerals and
f a s h i o n i n t r i c a t e m e t a l o r n a m e n t s a n d

weapons, hence their reputation as guardi¬
ans of hidden treasure. They are generally
depicted as misshapen.
GNOSTICISM, syncretic religious sys¬
tem of numerous pre-Christian and early
h e r e t i c a l C h r i s t i a n s e c t s . A f o r m o f
d u a l i s m , G n o s t i c i s m h e l d t h a t m a t t e r
(created by the Demiurge) is evil and
spirit good, and that salvation comes from
secret knowledge (gnosis) granted to in¬
itiates. Alarge Gnostic library was found
in Egypt in 1945. The sources of Gnostic
beliefs range from Babylonian, Egyptian
and Greek mythology to the cabala and
ZOROASTRIANISM. Gnostlcism threatened

early Christianity, but declined after the
2nd cMitury AD. (See also manichiaeism.)
GNOTOBIOTICS, term used to describe
laboratory organisms that are either free of
all known contaminating organisms or
gumfree organisms contaminated with a
known organism.
GNU. See wi ldebeest.

GOA, former Portuguese colony on the W
coast of India. Since Dec. 1961 it has been

part of the Union Territory of Goa, Daman
and Diu in the Republic of India.
GOATS, members of the Bovidae, closely
related to sheep. Goats are widely kept as
domestic stock and. as browsers (fet̂ ing
on the twigs and leaves of bushes), they
can be kept in areas not suitable for other
domestic stock. They will eat anything,

latter enables the distances of the clusters
to be calculated.

GLOBULINS, proteins insoluble in water
but soluble in di lute

salts. They are widely distributed in plants
and animals. In humans, serum globulins
(in blood) arc concerned in resistance to
disease and in various allergies.
GLOCKENSPIEL, musical percussion
instrument of light metal keys mounted on
acarrying frame for use in military bands,
or like asmall xylophone for use in an or¬
c h e s t r a .

GLOSSOLALIA, speech in an unknown
or fabricated language uttered by in¬
dividuals under hypnosis, suffering from
certain mental illnesses or in trance, or by
groups undergoing religious ecstasy. In
die Christian Church, glossolalia ha.s
sometimes accompanied revivals, and
characterizes the reNTECosTAL churches.

Aspiritual gift common in the early
Church, its use was regulated by St. Paul.
GLOXINIA, plants of the genus Sinnin-
gia. The 20 species of this genus produce
large, bell-shaped flowers in rich, velvety
colors, usually violet or purple.
G L U C K , C h r i s t o p h W i l l i b a l d v o n
(1714-1787), German operatic co^oser.
His first 10 operas were produced in Italy,
and he traveled extensively in Europe
before he .settled in Vienna. In Orfeo ed
Euridice (1762) he discarded many of the
static operatic conventions of the previous
hundred years and made the opera a
dramatic musical work. In the preface to
Alceste (1767) he set out his ideas for
operatic reform which considerably in¬
fluenced later operatic composers such as

M O Z A R T .

GLUC0SE(CftHi206), also dextrose, a
naturally occurring simple sugar (mono¬
saccharide) found in honey and sweet
fruits. It circulates in the blood of mam¬
mals, providing their cells with energy.
Other sugars and carbohydrates are con¬
verted to glucose by digestion before they
can be utilized.
GLUES, widely used adhesive substances
of animal or vegetable origin. Animal
glues are made from bones, hides, fish
bones, fish oil or the milk protein casein;
vegetable glues from natural gums, starch
(e g., flour and water) or soybeans,
■fiiough in use for millennia, it is not yet

fully understood how glues work. Now¬
adays, synthetic resins are replacing glues
for many purposes.
GLUON, in nuclear physics, an elemen¬
tary subatomic particle that holds the parts
of protons and neutrons together. Gluons

solut ions of mineral
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changeable, ami perfectly good, just, holy
a n d t r u e .

Being infinite, his nature is ineffable,
and the human mind is incapable of fully
grasping it. The relation of God to the
world is differently held in deism, pant¬
heism and theism; theism, as in orthodox
Christianity, balances God’s immanence
and transcendence. Christianity also
teaches that God is aTrinity—that the one
God exists as three Persons—a doctr ine
which in early and modem Christianity
has been controversial and which is re¬
jected by Jews, Muslims and Unitarians as
being inconsistent with the absolute unity
of God. (See also REUGION: THEOLOGY.)
GODARD, Jean Luc (1930- ), Rench
film director who became famous in the
early 1960s as apioneer of the French
"new wave" school with his film Breath¬
less. Godard was aremarkable technician

whose impressive imagery and innovative
camera techniques influenced ageneration
of filmmakers. His later films became in¬
creasingly formless and simplistic.
GODDARD, Robert Hutchings (1882-
1945), US pioneer of rocketry. In 1926 he
launched the first liquid-fuel rocket. Some
years later, with aGuggenheim Founda¬
tion grant, he set up astation in N.M.,
there developing many of the basic ideas
of modem rocketry; among over 200
patents was that for amultistage rocket.
H e d i e d b e f o r e h i s w o r k r e c e i v e d U S

Government recognition.
GODDEN, (Margaret) Rumer (1907- ),
British author whose novels, poems and
children’s books are distinguished by their
warm characterization and lyric style. Her
novels of life in India include Black Nar¬
cissus (1939) and The River {\946).
GODEL’S theorem, showing the
futility of attempting to set up acomplete
ax iomat i c f o rma l i za t i on o f ma themat i cs .
Kurt Gbdel (1906-1978) proved (1931)
that any consistent mathematical system
must be incomplete; i.e., that in any sys¬
tem formulae must be constructed that can
be neither proved nor disproved within
that system. Moreover, no mathematical
system can be proved consistent without
recourse to axioms beyond that system.
Gddel’s Theorem has ĥ  profound effects
o n a t t i t u d e s t o w a r d t h e f o u n d a t i o n s o f
mathematics. (See also logic.)
GODETIA, genus of some 40 flowering
annuals of which 25 kinds are grown in
North America. The farewelMo-spr^
grows 12 to 2Sin high and produces white,
pink, or red flowers.
GODEY, Louis Antoine (1804-1878),

and the barrenness of many Mediterranean
countries is largely due to overgrazing by
goats. Probably the earliest-domesticated
ruminant, the domestic goat is derived
from the wild goat (Capra aegagms) of
Western Asia.
GOATSUCKER, most ly n ight -fly ing
bird of the family CapritnulgUiae. which
includes the nighthawk and whippoor-
w U l .
GOBELIN, French family of cloihmakers
and dyers. Their workshops, established in
the mid-15th century, were bought by
Louis XIV (1662) whose finance minister
Colbert created from them afactory to
make fine tapestry and furniture. The
Gobelin factory is still state-controlled.
(X>B1, vast desert in central Asia, which
lies mainly in Mongolia, but extends to N
China. It covers about 500,000sq mi in the
Mongolian plateau and has an average al¬
t i t u d e o f b e t w e e n 3 , 0 0 0 fl a n d 5 , 0 0 0 fl .
Parts of the desert’s steppeland fringes are
inhabited by Mongol herdsmen.
GOBLIN, o r hobgob l in , adwarfl ike
sprite in folklore and legend, grotesque in
appearance. Ahousehold mischief-maker,
the goblin is sometimes evil.
GOD, asupernatural being worthy of
worship; especially, the supreme being
who is the creator of the universe and on
whom all else depends. Many religions are
basedon polytheismd. having apantheon
of many gods which are generally local,
tribal or which have particular functions,
behind some such pantheons lie.s amore
or less explicit belief in asupreme being,
a n i d e a t h a t c o n i e s t o f r u i t i o n i n t h e
MONOTHELSM of Judaism, Chri.stianity and
Islam, and, in adifferent form in the Good
Power of DUAUSM, who is not merely one
of many gods, yet not wholly supreme.
Many scholars have supposed that
!religions evolve from animism through
polytheism to monotheism.

In monotheistic religions and philo¬
sophies the knowledge of God (absent
from AGNOSTICISM—and impossible in
atheism) has been approached via reason
(in particular, the classical argoments for
the existence of God), via God’s self-dis¬
closure. or via an existential encounter in
which the knowledge is personal rather
than intellecmal. The attributes of God as
held by traditional monotheism—though
now often questioned—are derived partly
ftrjm revealed scripture, partly from the
results of controversy with pagans, and
partly from Greek philosophy. God is
described as one, eternal, all-powerful, all-
knowing, omnipresent, self-existent, un-
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US magazine publisher. Godey's Lady's
Book, founded in Philadelphia in 1830,
contained notable fiction and fashion pic¬
tures in color and was the first successful

US jjeriodical for women.
GODIVA, Lady (cl040-80), noted for
her legendary ride through Coventry,
England. Her husband Leoftic. Earl of
Mercia, promised to reduce the people of
Coventry’s heavy taxes if she rc^e naked
through the city streets on awhile horse.
"Peeping Tom" alone essayed to gaze
upon the spectacle.
GODKIN, Edwin Lawrence (1831-
1902), US newspaper editor. He founded
the influential weekly review the Nation
(1865). He was chief editor of the New
York Evening Post by 1883 and became
famous as an independent, incorruptibie
social and political critic.
GODWIT, big, long-billed shorebird of
the genus Limosa, named for its whistling
call. In North America, the Hudsonian
godwit (L haemasiica), is declined in
population from overshooting. The other
North American form, the marbled godwit
(L fedoa), with slightly upturned bill and
bright pinkish-brown underwings, is fairly
c o m m o n .

GOEBBELS^ Paul Joseph (1897-1945),
Gwinan Nazi propaganda chief. He had a
brilliant academic career before joining
die Nazi party. Appointed minister of
propaganda by Hitler in 1933. Goebbels
skillfully organized political campaigns
and us^ the mass media to promote
nazism throu^out Germany until the end
of WWIl . He commit ted suic ide wi th h is

family in Berlin in 1945.
GOERING, Hermann Wilhelm (1893-
1946), German political leader and
Hitler’s deputy, 1939-45. He organized
the storm troopers and the oestapo and, as
c o m m a n d e r o f t h e G e r m a n A i r F o r c e ,
prepared for the aerial hlitdcrieg cam¬
paigns of WWn. By 1936 Goering was
economic dictator of Germany, but his
power dwindled when he failed to stop
A l l i e d a i r a t t a c k s . C o n v i c t e d o f w a r
cr imes at the nurembero t r ia ls in 1946,
he poisoned himself in his prison cell.
G O E T H A L S , G e o r g e Wa s h i n g t o n
(1858-1928), US army engineer who com¬
pleted construction of the Panama Canal,
1907-14. Apart from solving the compli¬
cated technical problems of the project,
Goethals successfully overcame unexpec¬
ted difficulties caused by the climate, dis¬
ease and the labor force. He served as go-
vwnor of the Canal Zone from 1914—16.
G O E T H E , J o h a n n W o l f g a n g v o n

(1749-1832), Gennan poet, novelist and
playwright, one of the giants of world
literature, and perhaps the last European to
embody Ae ideal of the Renaissance man.
His monumental work ranges from poems,
novels, plays, and afamous correspon¬
dence wi th SCHILLER to 14 vo lumcs of
scientific studies and is crowned by Faust
(part 1, 1808, part 11, 1833), written in
stages during 60 years, in which he syn¬
thesized his life and art in apoetic and
philosophical statement of man’s search
for complete experience and knowledge.

B o m i n F r a n k f u r t - a m - M a i n , G o e t h e
achieved nMional recognition with his
STURM UNO DRANG play Gfftz von Ber-
lichingen (1773) and the romantic novel
The Sorrows of Young Werlher (1774).
From 1775 untU his death, he lived at the
ducal court of Saxe-Weimar, where he
published, among many other works. The
Apprenticeship of Wilhelm Meister {1195—
96), anovel of the maturing artist to which
he later wrote asequel. Avisit to Italy in
1786-88 gave Goethe inspiration for the
plays Iphigenie aufTauris {llSl) and £g-
mont (1788). Thomas Carlyle is among
his notable English translators; the
Weimar edition of Goethe’s complete
wOTks was published in 133 volumes,
1887 61919.
GOFFMAN, Erving (1922-1982), Ca¬
nadian-born US sociologist, known for his
description of life in a"total institution,"
Asylum (1961), and for his analyses of
everyday social transactions in Relations
in Public {1912).
GOGH, Vincent van. See van gooh,
V I N C E N T .

GOGOL, Nikolai Vasi l ievich (1809-
1852), Russian short story writer, novelist
and dramat is t . Cons idered the fe ther o f
Russian realism, his comic stories of Uk¬
rainian peasant life and later more bizarre
and incense tales set in St. Petersburg,
such as The Overcoat (1872), put him
among the most original of Russian
authors. Adverse reaction in Russia to his
satirical drama The Inspector-General
(1836) drove Gogol into aself-imposed
e x i l e a b r o a d , w h e r e h e w r o t e m o r e
macabre stories and also his masterpiece,
the picaresque novel Dead Souls (1834—
52), of which only the first part survives.
GOITER, enlargement of the thyroid
gland in the neck, causing swelling below
the larynx. It may represent the smooth
swell ing of an overactive gland in
thyrotoxicosis or more often the enlar¬
gement caused by multiple cysts and
nodules without fiinctional change. En-
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Goldberg; 1883-1970), US canoonist and
sculptor, known for his bizarre "inven¬
t ions" o f r id icu lous ly compl ica ted
machinery to perform everyday tasks. In
1948 he won the Pulitzer Prize for politi¬
cal cartoons.
GOLD COAST. See ohana .
G O L D E N A G E . i n G r e e k a n d R o m a n
mythology, era of perfect happiness,
prosperity, and innocence that preceded
recorded history.
GOLDEN GATE BRIDGE, bridge span¬
ning the entrance to San Francisco Bay,
Cal., built in 1933-37. Its 4,200ft central
span, between two 746ft lowers, is the
second longest in the world and carries six
traffic lanes 220ft above the water.
GOLDEN HORDE, name for the Mon¬
gol rulers of much of Russia from the 13lh
to the 15th centuries, and their khanate or
empire. Led by Batu Khan, the horde
swept across Russia in 1237-40. The
khanate slowly came under Turkish in¬
fluence, but at the end of the 14th century
was reconquered by Tamerlane. (See also
MONGOL EMPIRE; TATARS.)
GOLDENROD, toll, leafy perennial plant
of the genus Solidago. native to North
America. It produces heads of many
small, yellow flowers.
GOLDEN RULE, the precept stated by
Jesus in the sermon on the mount: "Al¬
ways treat others as you would like them
to treat you." the name, implying that this
is the chief edtical principle, has been
used since the 16lh centu^. the golden
rule is not peculiarly Christian, and is also
found (in anegative form) in Jewish
w r i t e r s , c o N F U C t u s , a r i s t o t l e . p l a t o ,
SOCRATES and seneca.
GOLDFISH, Carassius auraius, acom¬
mon pet fish related to the carp. In the
wild state the goldfish—native to the ri¬
vers and streams of China—is dull brown
in color. Chance mutation produces aform
in which ail pigments are missing except
red (a form of albinism [see albino] well-
known in cajplike species). Such mutants
breed true, and goldfish have now been
kept as pets for over 2.000 years.
GOLDING, William (Gerld) (1911- ).
English novelist. His powerful allegoricd
works explore the nature of mankind, and
include Lord of the Flies (1954), The In¬
heritors (1955), The Spire (1964) and
Darkness Visible (1979). He received
Britain's prestigious Booker McConnell
P r i z e i n 1 9 8 0 a n d t h e N o b e l P r i z e f o r
Literature in 1983.
GOLDMAN, Emma (1869-1940), Rus-
sian-bom anarchist who worked in the US

dcmic goiter is enlargement associated
with iodine deficiency, occurring in cer¬
tain areas where the element is lacking in
the soil and water. Rarely, goiter is due to
cancer of the thyroid. If there is excessive
secretion or pressure on vital structures
surgery may be needed, although drugs or
radiation therapy for excess secretion are
often adequate.
GOLAN, one of the six cities of refuge of
ancient Palestine. People accused of mur¬
ders, committed by accident or in self-
defense, remained safe in these cities until
they were tried.
GOLAN HEIGHTS, hilly area of ex¬
treme southwestern Syria, overlooking the
Upper Jordan Valley on the west. During
the Six-Day War of June 1967, the Israeli
forces, after defeating Egypt and Jordan,
turned to Syria on the last two days of the
war and conquered the Golan Heights.
Most of the Arab inhabitants fled during
the Israeli conquest.
GOLD (Au), yellow noble metal in
Group IB of the periodic table; atransition
element. Gold has been known and valued

from earliest limes and used for jewelry,
ornaments and coinage. It occurs as the
metal and as tellurides, usually in veins of
quartz and pyrite; the chief producing
countries are South Africa, Russia,
Canada and the US. The metal is extracted

with cyanide or by forming an amalgam,
and is refined by electrolysis.

The main use of gold is as acurrency
reserve (see gold standard). Like silver,
it is uŝ  for its hî  electtical conduc¬
tivity in primed circuits and electrical con¬
tacts, and also for filling or repairing teeth.
It is very malleable and ductile, and may
be beaten into gold leaf or welded in athin
layer to another metal (rolled gold). For
most uses pure gold is too soft, and is al¬
loyed with other noble metals, the propor¬
tion of gold being measured in carats.
Gold is not oxidized in air, nor dissolved
by alkalis or pure acids, diough it dissol¬
ves in aqua regia or cyanide solution be¬
cause of ligand complex formation, and
reacts with the halogens. It forms irivalent
and monovalent salts. Gold (III) chloride
is used as atoner in photography.
AW 197.0, mp 1063*C. bp 2966'C, sg
19.32(20‘C),
GOLDBERG, Arthur Joseph (1908-
1990). US lal»r lawyer and public ser¬
vant. He served as secret^ of labor
(1961-62), associate Justice of the
Supreme Court (1962-65) and US repre¬
sentative to the United Nations (1965-68).
GOLDBERG, "Rube" (Reuben Lucius
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for The Best Years of Our Lives.
GOLEM, in Jewish medieval legend, an
elfigy (often of clay) magically endowed
with l i fe . The golem was afa i thfi j l
mechanical servant, protecting its owner
in times of danger. The most famous
golem, supposedly created by Rabbi Low
in 16th-century Prague, was aforerunner
of the creature in HRANKENsrBtN.

GOLF, the most popular outdoor sport in
the US. agame in which individual com¬
petitors drive asmall hard ball with
variously shaped clubs towards and into a
hole. Agame consists of playing into
either 9or 18 consecutive holes spread
over an extensive ground known as agolf
course or l inks. TTie winner of individual

stroke (or medal) play is the player who
holes his ball in the fewest strokes over
the course; in match play the winner is the
player who wins the most individual
holes. Playing ahole involves driving the
ball from araised peg or tee across the
fairway towards the distant closely mown
putting green around the hole (which may
be ICX) to 600yd from the tee). The player
seeks to keep the ball on the intervening
mown fairway, avoiding the flanking
"rough"—water and sand trap hazards.

Aplayer’s score is based on par, the
number of strokes an expert golfer would
need to hit the ball from the tee into the
hole in agiven distance and course dif¬
ficulty, Par varies from three to six strokes
per hole. An expert golfer would average
ascore of 72 strokes for 18 holes or an
average of four per hole. Written records
of golf date from the 15th century in Scot¬
land , where the t rad i t i ona l i n te rna t iona l
rulemaking body, the Royal and Ancient
Club of St. Andrews, was founded (1754).
Early Scottish colonists probably introdu¬
ced golf to the US in the 17th century. The
game slowly gained popularity, and the
Professional Golfers’ Association (PGA)
championship began in 1916. American
golfers have tend̂  to dominate the world
game, from Bobby Jones to Ben Hogan,
Arno ld Pa lmer and Jack N ick laus . More
than 12 million Americans play golf,
which is amult imi l l ion-dol lar leisure busi¬
n e s s .

GOLIAD, city in Tex., seat of Goliad
Co. , 22mi Wof Vic tor ia I t i s an h is tor ic
site of the Mexican revolt against Spain
(1812 613). In the Texas revolt against
Mexico in 1836, James Fannin’s troops
w e r e m a s s a c r e d a t G o l i a d o n S a n t a
Anna’s orders. Pop 1,850.
GOMPERSs Samuel (1850-1924), pi¬
oneer Amer ican labor leader. A leader in

C1890-1917. She was imprisoned (1893,
1916, 1917) for inciting riots, advocating
birth control and obstructing the draft. She
was temporarily deported (1919) and later
lived in England and Canada and was ac¬
tive in the Spanish civil war. 1936.
GOLDMARK, Peter Cari (1906-1977),
Hungarian-bom US engineer and inventor
who, at CBS Laboratories, developed the
first practical color television (1940) and
the l̂ t long-playing phunogr̂ h record.
He was also apioneer in the field of
educational television and in the develop¬
ment of electronic video recording.
GOLD RUSH, general term for an influx
of gold prospectors following the dis-
covery of anew gold field. From 1848-
1915, in the Americas, Australia and
South Aftica, there were numerous gold
rushes. Three main North American gold
gtiikes attracted thousands of prospectors;
in California (1849), Colorado (1858-59)
and die Klondike (1897).

GOLD STANDARD, amoneta^ system
in which astandard currency unit equals a
fixed weight of gold and central banks
must be prepared to exchange currency fw
gold and vice versa. In an internal gold
standard system, gold coins circulate in a
country as legal tender. In an international
system, gold (or gold-based currency) is
used for making international payments.

Since WWII most countries no longer
have an internal gold standard, but do use
a l im i ted in te rna t iona l s tandard in wh ich
they convert their currencies into gold or
US dollars for international payments. The
US went on the gold standard in 1900, but
the Gold Reserve Act of 1934 prohibited
the redemption of dollars into gold. And
in 1970 the US Treasury ended its require¬
ment that Federal Reserve notes be backed
25% by gold deposits, in effect taking the
US completely off the gold standard.
GOLDWATER, Barry Morris (1909-),
leading US conservative senator from
Ariz. 1953-65, 1969-87, As Republican
[aeadential candidate in 1964, Goldwater
won only six states running against Lyn¬
don B. Johnson. Goldwaier’s writings in¬
clude The Conscience of aConservative
(I960) and Why Not Victory? (1962). An
Air Force officer in WWII. he became an
authority on defense issues in the Senate.
G O L D W Y N , S a m u e l ( 1 8 8 2 - 1 9 7 4 ) . P o ¬
lish-bom US motion picture pioneer. He
produced over 70 films and in 1916
f o u n d e d a u n i t i n t h e f u t u r e M e i r o -
Goldwyn-Mayer film company, though he
worked as an independent producer after
1924. He won an Academy Award (1947)
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Goodman; 1909-1986). American clari¬
netist and band leader, one of Che most
f a m o u s J A Z Z s o l o i s t s a n d d a n c e b a n d
leaders of the 1930s and 1940s "swing"
era. His virtuoso playing inspired classical
compositions for the clarinet, notably
ConJras/s (1938) by Bela BARTOKand cort-
certos by Copland and hindemith.
G O O D N E I G H B O R P O L I C Y, p a c t
signed at the 1933 Pan-American con¬
ference by the US and Latin American
countries, as outlined by President Frank¬
lin D. Roosevelt. Ending the "gun-boat
diplomacy" long practiced by the US to
protect its interests in Latin America, the
policy stated that no nation would inter¬
fere in another's affairs. Exchange
programs were set up for teachers and
technical experts and the US agreed to
help develop Latin American agriculture,
business, education and health facilities.
GOODYEAR, Charles (1800-1860), US
inventor of the process of vulcanization of
rubber (patented 1844). In 1839 he bought
the patents of Nathaniel Manley Hayward
(1808-1865). who had had some success
by treating rubber with sulfur. Woricing on
this, Goodyear accidentally dropped arub-
b c r / s u l f u r m i x t u r e o n t o a h o t s t o v e , s o
discovering vulcanization.
GOOSE, name given to birds of the
genera Anser and Brania. Both genders
are similar in appearance, being large,
heavy-bodied waterfowl with arelatively
long neck and short bill. The sexes arc
alike in coloration, though males (called
ganders) usually are larger than females.
The legs are farther forward than in swans
and ducks, allowing the bird to walk
steadily.
GOPHERS, the name applied in North
America to any burrowing rodent, but
properly referring to the pocket gophers, a
group confined to arid areas of North
America. Gophers are solitary animals
feeding on bulbs and roots collected in
their underground tunnels. They possess
fur-lined cheek pouches for storing food,
which open on the outside of each cheek.
GORBACHEV, MikhaU Sergeyevich
(1931- ). genera! secretary of the USSR
Communist Party from 1985, chainnan of
the presidium of the Supreme Soviet from
1988, and president of the USSR (elected
by the new Congress of People’s
Deputies) from 1990 until ihe demise of
the pany-state in 1991. Anative of the
Stavropol region of SRussia, he became
party first secretary there in 1970. He was
called to Moscow in 1978 as agriculture
minister. In 1980 he became the youngest

the cigar makers’ union, he helped found
and became first president, 1886-94,
1896- 1924, o f Ihe Amer ican federat ion
OF LABOR (AFL). Gompcrs led the labor
fight for higher wages, shorter working
hours and more freedom. He opposed
militant political unionism and as head of
the War Commit tee on Labor (WWl) , he
greatly helped o^anized labor gain re-
spectabiLty in the US.
GOMULKA, Wladyslaw (1905-1982),
Polish communist leader. He helj^ or¬
ganize communist underground resistance
in WWII, became Poland’s deputy pre¬
mier. 1945-49, and cochairman of the
COMiNTORM (1947). APolish nationalist,
he opposed Russian domination and was
imprisoned, 1951-54. After the Poznan
uprising (1956) he became first secretary
of the Polish Communist Party (1956-70),
encouraging some social and economic
freedoms for Poles while maintaining
close ties with the USSR. He resigned fol¬
lowing food price riots.
GONG, disk-shaped percussion instru¬
ment, usually mkie of bronze, which
produces sound by vibrating when struck
with aspecial kind of hammer. Gongs are
made in many different sizes; the larger
the size, the deeper the piich.
(X INORRHEA. See venerea l d i seases .
g o n z A l e z
(1942-), Spanish socialist politician, pre¬
mier from 1982. He led (1986) Spain into
the European Common Market.
GONZALES, Pancho (1928- ). US ten¬
nis player. He began to play tennis at the
age of 12, becoming the top-ranking ama¬
teur in the US by 1948. He won 2US
amateur single titles and helped the US
team defeat Austral ia in the 1949 Davis
Cup competition. He became aprofessio¬
nal player in 1949.
GOODALL, Jane (1934- ) , Engl ish
biologist who gained recognition through
her year, of studies with chimpanzees. She
learned that chimpanzees’ use of tools is
second only to humans. Her books include
My Friends, the Wild Chimpanzees
(1967), In Ihe Shadow of Man (.I97\),anii
The Chimpanzees of Combe (1986).
GOOD FRIDAY, the Friday in holy
WEEK before Easter, observ^ in most
Christian churches as aday of fasting and
repentance in commemoration of the
CRUCIFIXION of Jesus Christ, of which it is
the anniversary. Its observance dates from
the 2nd century.
GOOD HOPE, Cape of. See cape of
G O O D H O P E .

G O O D M A N , B e n n y ( B e n j a m i n D .

M A R Q U E Z , F e U p e
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sought the democrat ic president ial
n o m i n a t i o n .
GORGAS, Waiiam Crawford (1854-
1920), US Anny sanitarian. After Walter
reed’s commission had proved (1900)
Carlos Finlay’s theory that yellow fever is
transmitted hy the mosquito, Gorgas con¬
ducted in Havana amassive control pro¬
gram. He repeated this in Panama (1904-
1913), facilitating the digging of the
Panama Canal.
GORGES, S i r Ferd inando (c lS66-
1647), En̂ ish colonizer. He helped found
the PLYMOUTH COMPANY (1606) and the
Council of New England (1620) for
colonizing eastern North America be¬
tween lat. 40‘N-48'N, and supported
numerous colonizing and trading ventures
in North America. In 1639 he received a
royal charter for the province of Me. After
his death, his grandson sold all rights in
Me. to Mass. (1677).
GORILLA, Goril/a gorilla, the largest of
the primates, with ascattered distribution
throughout central Africa. They live in
groups with asingle dominant "silver-
back" male, feeding on vast quantities of
vegetable material as they wander over
their range of 10-15sq mi. Gorillas are
quadrupedal, rising to two legs only when
displaying. They spend most of their time
on the ground, but may make nests on the
ground or in atree to sleep in ax night.
Though huge apes (a male weighs 350-
4401b), they are peaceable and will not at¬
tack unprovoked. The well-known chest¬
beating display is not athreat, but an intra-
species social signal.
GORKL Maxim (1868-1936), pen name
of Aleksey Maksimovich Peshkov, Rus¬
sian author recognized as the father of
SOCIALIST REALISM. HlS WOllCS, HOted fOT
their stark naiuralism, include the play The
Lower Depths (1902), the novel Mother
(1906) and the autobiographical trilogy
Childhood (1914), In the World (1915)
and My Universities (1923). After the
Revolution, Gorki headed strue publishing
up to 1921 and later saved as propagan¬
dist for the Stalin regime.
GORKY, Arshile (1904-1948). Anne-
nian-bom US painta, apionea of abstract
expressionism. His seemingly sponta¬
neous, organic abstracts influence the
work of Jackson po l lock and Wi l lem de

K O O N I N G .

GOSPEL MUSIC, folk music in which a
religious text is sung in ablues style,
created originally by blacks in the SUS.
M a h a l i a i a c k s o n w a s t h e b e s t k n o w n
singa of gospel.

memba of the Pol i tburo; h is e lect ion as
party leader after asuccession of eldaly
conservatives signaled adramatic change
in the country’s political direction. Con¬
cerned at the countty’s economic back¬
wardness and stagnation, Gorbachev pur¬
sued policies of economic decentralization
and party democratization. The words
glasnost ("openness") and perestroika
("restructuring") reflected the new direc¬
tion. In international relations, he adopted
unusually flexible positions on arms con¬
t ro l . Fo r t hese e f f o r t s he rece i ved the
Nobel Peace Prize. Gorbachev drafted a

new union treaty to keep the Soviet em¬
pire intact, but in Aug. 1991, on the eve of
the treaty signing, conservative forces rep¬
resenting die party, the secret police, and
the military-industrial complex staged an
unsuccesshi! coup that sealed the fate of
the union. Most of the republics declared
their independence. In Dec. 1991 Boris
YELTSIN, president of Russia, declared the
Soviet Union dead and proclaimed as its
successo r t he Commonwea l t h o f I nde¬

pendent States. Gorbachev, who had
resigned from the Communist Party after
the coup, resigned the Soviet presidency.
GORDIAN Î OT, in Greek mytholô ,
an intricate knot by which King Gordius
of Phrygia joined the yoke and pole of an
oxcart. Aprophecy held that anyone un¬
doing the knot would rule all Asia. Hie
knot defied all comers until the conqueror
Ai£XANDER THE GREAT Severed it with his
sword. Hence, "cutting the Gordian knot"
describes any problem solved by bold, un¬
orthodox action.
GORDIMER, Nadine (1923- ), South
A f r i c a n w r i t e r w h o s e n o v e l s , s u c h a s
July's People (1981) and ASport of Na¬
ture (1987), depict the subtle effects of
apartiieid. She was awarded the Nobel
ftize for Literature in 1991.
GORDON, Lord George (1751-1793),
English Protestant agitator. In June 1780
he precipitated the violent Gordon riots in
London, which destroyed Roman Catholic
homes, chapels and oibo' buildings and
caused over 450 deaths.
GORE, Albert, Jr. (1948- ), vice-presi¬
dent of the US (1993- ). Son of aDe¬
mocrat ic senator fi rom Tennessee, Gore
graduated (1969) from Harvard, served in
the US Army in Vietnam, then returned to
Tennessee to work as anewspaper repor¬
ter and pursue graduate work in religion
and law at Vanderbilt U. He was aDemo¬

cratic member of the US House of Repre¬
sen ta t i ves 1975-85 and the US Sena te
1985-^3. In 1988 he unsuccessfully
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standards of the Middle Ages, as by the
architect Pugin and by John ruskin.
GOTTLIEB, Adolph (1903-1974), US
artist. His oversized abstract-expressionist
landscape, featuring bursts of color,
gained him much popularity in the 19S0s.
He derived his early style from ”pic-
lographs," arranging abstract symbols in
grids-
GOTTSCHALK, Louis Moreau (1829-
1869), US composer and pianist inter¬
nationally celebrated as avirtuoso. He
studied in Europe, toured there and in
N o r t h a n d S o u t h A m e r i c a , a n d w r o t e
operas, orchestral works and piano pieces.
GOULD, Chester (1900-1985), US car¬
toonist. creator (1931) of the comic strip
Dick Traev.

GOULD,'Glenn (1932-1982), Canadian
virtuoso pianist, famous for his perfor¬
mances of Bach, Beethoven and Brahms.
From the la te 1960s he abandoned l ive
performances, making records and
documentary films.
GOULD, Jay (1836-1892), US railroad
speculator. He denied Cornelius vander.
BiLT control of the Erie Railroad by selling
stock illegally. With James nsK he tried
cornering the gold market (1869) and trig¬
gered the BLACK FRIDAY panic. From 1872
he built up the Gould railroad system in
the SW, which included the Union Pacific.
He also gained acontrolling interest in the
Western Union Telegraph Company.
GOULD, Morton (1913- ). US com¬
poser, conductor and pianist who began
his wide-ranging career as ateenage
pianist and later composed works blend¬
ing popular American themes and classi¬
cal forms, such as Cowboy Rhapsody
(1942). He also composed music for films,
musical comedies and ballet.
GOUNOD Char les Kran(ois (1818-
1893), French composer, best known for
the operas Faust (1859) and Romeo and
/u/i'er (1867). He wrote 10 other operas, as
well as oratorios, masses, songs and piano
pieces in amelodic and often sentimental
style.
Gourd, name applied to various mem¬
bers of the family Cucurbiiaceae, includ¬
ing the melon and the pumpkin. Durable-
shelled gourds have been used as water
carriers, ornaments, re.sonators and musi¬
cal instruments.
GOUT, adisease of purine metabolism
characterized by elevation of uric acid in
the blood and episodes of arthritis due to
uric acid crystal deposition in synovial
fluid and the resulting inflammation.
Deposition of urate in cartilage and sub-

GOSPELS, The, first four books of the
New Testament, named for their reputed
authors; Mat thew, Mark, Luke and John.
Each is acollection of the acts and words
of Jesus. Didactic in intention rather than
biographical, they were written to help
spread die gospel ("good news") of Chris¬
tian salvation. All broadly cover the key
events o f Jesus ' l i fe , dea th and resur¬
rection, but narrative styles and details,
and intended readership, differ. The Gos¬
pel—an excerpt from the Gospels—is one
of the readings at Holy Communion. (See
also SYNomc oosreLS.)
G O T H I C A R T A N D A R C H I T E C ¬
TURE. The Gothic style of art and ar¬
chitecture flourished in Europe, particular¬
ly in France, from the mid-12th century to
the CTd of the 15th century. The style was
first referred to as "gothic" in the Renais¬
sance by artists and writers who sought to
condemn it as barbaric.

Gothic architecture in fact developed
from the Romanesque, combining the
latter ’s barrel vault and the stone rib to

produce its most characteristic feature, the
rib vault. This was first perfected at the
Abbey Church of St. Denis near Paris, in
1140. It made possible alighter, almost
skeletal building. ITie flying buttress, also
characteristic, was first used at Notre
Dame in Paris. During the 13th century
High Gothic was perfected and cathedrals
wiSi higher vaults and more slender
columns and walls were constructed, as at
Chartres and Reims in France. Salisbury
in England and Cologne in Germany. In
the 14th and 15th centuries Gothic became
more elaborate and ornate. Sculptural
decoration was an essential part of Gothic
aichitecture, as were stain^ glass win¬
dows, the most notable examples of which
are at Chartres. The period is also noted
for its manuscript illumination in missals,
books of hours. Bibles and psalters.
GOTHIC NOVEL, genre o f fic t ion
whose terror-laden stories are usually set
against amenacing, medieval background.
Famous early examples of the genre are
Horace walpole’s Castle qf Otranto
(1765) and Ann Radcliffe's The Mysteries
of Udolpho (1794). The terra now
embraces awide range of popular fiction,
including formulaic historical romances.
GOTHIC REVIVAL, 18th- and I9th-
centuiy revival of interest in medieval cul¬
ture, chiefly in England and the US. It in¬
volved asomewhat dilettante liking for
such phenomena as the Gothic novel and
pseudomedieval country houses, but there
was also amore serious appeal to the
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cutaneous (issue (as topht^ and in the kid¬
neys and urinary tract (causing stones and
renal failure) are other important effects.

The arthritis is typically of sudden onset
with severe pain, often affecting the great
toe first and large joints in general.

Treatment with allopurinol prevents
r e c u n e t K e s .

GOVERNMENT, system whereby politi¬
cal authority is exercised. Modem systems
of government distinguish between liberal
(Western-style) democracies, totalitarian
(one-party) states, and autocracies (autho¬
ritarian, relying on force rather than on
ideology).

Other use fu l d i s t inc t ions a re be tween
federal governments (where important
powers are dispersed among various
regions which in certain respects are self-
governing) and unitary governments
(where powers are concentrated in acen¬
tral aut^rity); and between presidential
(where the head of state is also the directly
elected head of government) and parlia¬
mentary systems (where the government is
drawn from an elected legislature which
can dismiss it).
G O V E R N M E N T P R I N T I N G O F F I C E

(GPO), US government agency in
Washington, D.C., one of the world’s
largest printing establishments. Created in
18M. it prints and publishes official docu¬
ments and supplies writing materials to
other government agencies.
GOVERNMENT REGULAT ION,
government supervision of industry to
protect the interests of individuals and
society as awhole. Examples are the
Environmental Protection Agency and the
Occupational Safety and Health Ad¬
min is t ra t ion .

GOVERNOR, the executive head of each
of the 50 states of the US, whose duties
and authority usually include responsibili¬
t ies for the administ rat ive affa i rs of the

state, appointment of officials and judges,
preparation of the budget, and command
of tiie state police force.
GOYA YLUCIENTES, Francisco Jos^
de (1746-1828). Spanish painter and
etcher, famous as much for lus delightful
paintings and portraits for die Spanish
court as for his grim depictions of the
French invasion of Spain in 1808-14.
During the 1790s he painted some of his
most delicately and brilliantly colored
portraits, including/^ Tirana (1794) and,
after he became first court painter in 1799,
the Family of Charles IV (1800). The
etchings Caprices (1793-98) and Dis¬
asters o/War (1810-14) are scenes of ab¬

surd and savage human behavior.
GOYEN, Jan Josephszoon van (1596-
1656), Dutch landscape paints. Exploit¬
ing anarrow range of colors, he depicted
Dutch rural, city, coast and winter scenes,
using low horizons surmounted by deli¬
cately atmospheric skyscapes.
GRACCHUS, fam i l y name o f two
Roman brothers, reformers and statesmen,
k n o w n a s t h e G r a c c h i , t i b e i i i u s s e m -
PRONius (163-133 BC) was elected atri¬
bune of Rome in 133 and proposed alaw
redistributing public land (largely farmed
by rich senators) to landless citizens to re¬
s t o r e t h e m i d d l e c l a s s o f s m a l l i n d e ¬
pendent fanners. To push his law throu^
he illegally renominated himself. He was
killed in an election riot, oaius ssmprckuus
(154-121 BC) was elected atribune in 123
and 122. He, too, tried to restrict the
powers of the Senate and to he^J the poor
and the underprivileged middle class—for
instance by issuing cheap grain, estab¬
lishing overseas colonies and proposing
Roman citizenship for all free It̂ ans and
L a t i n s .

GRACE, in Christian theology, the un¬
deserved favor shown by God towards
needy and sinful men through Jesus
Christ- In biblical thought, especially in
St. Paul, grace is at the heartof salvation,
and is necessary for faith and good works:
the relation between them has been con¬
troversial (see AUGUSTINE; CALVINISM;
pelagianism).

The means of grace include holy scrip¬
ture, the sacraments, prayer and Christian
fellowship. The term is also applied to a
formal thanksgiving for food.
GRACE^ Greek goddesses of fertility,
personifying charm, beauty and grace,
also known as the Chariies. They usually
number three: Agiaia (radiance), Eu-
ph rosyne ( j oy fu lness ) and Tha l i a
(bloom)—daughters of Zeus and Hera.
T h e G r a c e s s o m e t i m e s a t t e n d e d
Aphrodite, goddess of love, and sang with
the Muses and Apollo, and hence were
l i n k e d w i t h t h e a r t s .

CRACKLE, songbird with brown or
black plumage. They are found in the
Western hemisphere from Canada to Peru.
They include blackbirds, orioles and
troupials- The flocks split up in the breed¬
ing season and each female makes her
own nest and raises her brood by heiself.
Some t imes seve ra l f ema les make t he i r
nests in one tree.
GRADY, Henry Woodfin (1850-1889).
US journalist and orator who encouraged
reconc i l ia t ion be tween Nor th and South
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the use of coarsely ground, unsifted flour,
which came to be ĉ ed graham flour.
GRAHAN^ KraneUi (1859-I932XBritish writer, author of the famous
childrra’s story The Wind in the Willows
(1908), featuring animals with appealingly
human characterist ics.

GRAIL, Holy. See holy grail.
GRAIN, adry one-seeded fluit, usually
containing ahigh percentage of starch,
produced by, for example, com, oats, bar¬
ley, rye a^ other cereal crops. Grain
crops have ahi^ food value, stme well
and are aprimary food stufl, contributing
over half the world’s calorie intake. (See
also FLOUR.)
GRAINGER, Percy Aldr idge (1882-
1961), Australian-bom composer and
pianist, anaturalized American from
1919. Influenced by his fliend CRnto, he
collected and edited English folk music,
basing short orchestral pieces upon it.
GRAIN SORGHUM (Sorghum vulgare),
plant of the grass family producing
clusters of small starchy seeds. It is used
widely for livestock fê . The plant is na¬
tive to Africa, but is grown widely in the
US today.
GRAIN WEEVIL, small destructive bee¬
tle of the weevil family that attacks and
damages stored grain. Ibis worldwide
pest is controlled by spraying silos and
grain bins before anew harvest.
GRAMMAR, the structures of lan^age
and of i ts const i tuents; and the science
concerned with the study of those struc¬
tures. The grammarian concentrates on
three main aspects of language: syntax,
the ways that words are put together to
form sentences; accidence, or mor^ol-
ogy, the ways that words alter to convey
different senses such as past and present
or singular and plural; and phonology, the
ways that sounds are used to convey
meaning.
Syntax. In English, the simplest sentence
has anoun followed by averb: "Philip
thinks." More complicated is "Philip
thinks little," where the verb is qualified
by an adverb. In both of these order is im¬
portant: in "Little Philip thinks" the
change in order has brought about a
change in meaning. In contrast, sentences
of widely different outward form may
have the same meaning (for example,
using active and passive forms of the
verb), and this suggests to many gramma¬
rians that superficial structure is not ul¬
timately important, that there is adeep-
lying structure of language which can be
resolved into afew basic elements whose

after the ova. war. He delivered afamous
speech, 77i« New South, in New York City
in 1886.
GRAF, Stefanie Maria (1969-), German
tennis player, the fifth person (third
woman) to win (1988) tennis's grand slam
(British, French. Australian, aixl US
championships in the same year).
G R A F F I T I
ian, "scraichings," aterm generally used to
mean acasual writing on an interior or ex¬
terior wall. Grafliti are found in great
numbers on ancient Egyptian monuments,
the walls of Pompeii, etc., and are of spe¬
cial interest in paleography as they show
the corruptions and transmutations of al¬
phabetical characters. Ancient graffiti, like
their modem counterparts, are mainly of a
political or obscene nature. In some US
urban centers in the 1970s. the use of
spray-paint cans added anew dimension
to the practice.

In the fine arts, grafflto designates a
technique in which asecond covering of
color is partially scraped away to reveal a
primary covering of color below.
GRAFTING, the technique of propagat¬
ing plants by attaching the stem or bud of
one plant (called the scion) to the stem or
roots of another (the stock or rootstock).
Only closely related varieties can be
grafted. Roses and fruit trees are often
grafted so that good flowering or fruiting
varieties have the benefit of strong roots.
GRAHAM, B i l l y (Wi l l i am Frank l in ,
Graham;) (1918- ). US evangelist. Or¬
dained aSouthern Baptist minister. 1939.
he gained national prominence on the
revivalist circuit about 1949 and went on
to establish an international reputation as a
leader of mass religious rallies, lie was
friendly with Presidents Eisenhower and
N i x o n .
GRAHAM, Katherine Meyer (1917- ),
US publisher. One of the most influential
women in the US, she was publisher of
the Washington Post (1968-78) and head
of its parent company, which also control¬
led Newsweek magazine and several
television stations.
GRAHAM, Martha (1895-1991), US
dancer and choreographer, amajor pioneer
of modern dance. Influenced by Isadora
DUNCAN, Ruth SAitrr denis and Ted shawn,
she made her solo concert debut in 1926.
She choreographed over 100 works, most
notably Appalachian Spring (1944) and
Clyiemnestra (1958). In 1976 she was
awarded the US Medal of Freedom.
GRAHAM, Sylvester (1794-1851), US
temperance advocate who recommended

(sing: graffito), from Ital-
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Isabella in 1492.
GRAN CHACO, low land reg ion in
central SAmerica, occupying 300,000sq
mi between the Amazon forests and Ar¬

gentinian pampa. Prone to droughts and
flooding, it is mostly scrub with areas of
swamp, grassland and desert.
G R A N D A R M Y O F T H E R E P U B L I C

(GAR), organization of Union ctviL war
veterans founded in 1866 and numbering
400,000 at its peak in 1890. Apowerful
p o l i t i c a l f o r c e i n s u p p o r t o f t h e
Republican Party, the GAR's principal ac¬
tivity was lobbying for veterans’ pensions.
Its last annual "encampment" was in 1949;
its last member died in 1956.
GRAND BANKS, underwater plateau in
the NAtlantic Cteean, extending 350mi
off Newfoundland, where the Labrador
Current and Gulf Stream meet Averaging
240ft in depth, the shallow waters abound
in plankton that directly and indirectly
support millions of food fish, notably cod.
This is one of the world’s richest fishing
grounds.
GRAND CANAL, in China, connects
Beijing (Peking) and Hangchow, adis¬
tance of l,000mi. Begun in the 6th cen¬
tury BC, it is still an important north-south
waterway. Another Grand Canal is the
chief traffic artery of Venice, Italy.
GRAND CANYON, spectacular gorge
cut by the Colorado Rin NW Ariz. It is
about 217mi long, 418mi wide, up to Imi
deep and flanked by aplateau 5,000-
9,000fi above sea level. The main canyon
contains smaller canyons, peaks and
mesas, and is walled by colorftil horizon¬
tal rock strata dating back to the preca-
MSRiAN era. It is an important geological
site, contains awealth of animal and plant
life, and attracts 1.500,000 visitors ayear.
The most impressive part forms the
673,575-acre Grand Canyon National
Park .
GRAND COULEE DAM, concrete dam
on the Co lumb ia R , Wash . , 85mi WNW
of Spokane. Built 1934-42, it is one of the
world’s largest hydroelectric generating
plants with an ultimate capacity of 10,080
megawatts resulting from expansion work
during the 1980s.
G R A N D FAT H E R C L A U S E , l e g a l
device used in Southern states to deny
blacks the vote, by giving it to males with
high literacy and property qualifications or
to those whose fathers and grandfathers
had been qualified to vote on Jan. 1, 1867
( b e f o r e t h e 1 5 t h A m e n d m e n t h a d e n ¬
franchised Southern blacks). First used in
S.C. in 1895, it was declared unconstitu-

combinations can be used to produce an
infinite number of sentences.
Accidence Most English nouns have dif¬
ferent endings for singular and plural;
“knight" and ’’knights.'' Again, there is a
change of ending for the genitive (posses¬
sive) case: "knight’s'' (the obsolete full
form is “knightes”) and "knights’.'' Most
other cases are dealt with by prepositions:
"to the knight" (dative): “from the knight"
(ablative). Similarly, verb-endings are
changed for two t«ises only, past said pre¬
sent. the remainder being dealt with by
use of the "auxiliary” verbs "to be" and "to
have." Most other languages have a
proftision of noun and verb endings to
deal with different cases and tenses, and
so have less flexibility than English.
Phonology. Much of our speech depends
for meaning on our tone of voice: "Philip
is thinking" may have several meanings,
depending on the stress placed on each of
die words. These stresses are thus an im¬
portant part of grammar, less so in English
than in many other tongues. (See also
ETYMOLOGY; LANGUAGE; UNGUIST ICS; PHILO¬

LOGY; PHONETICS; SEMANTICS.)
GRAMM-RUDMANACT(1985) , con¬
gressional legislation intended to reduce
the federal budget deficit to zero in 1991
by setting five successive and diminishing
deficit limits. If the budgets negotiated by
Congress and the president failed to meet
the Gramm-Rudman "cei l ings," the
congressional General Accounting Office
was authorized to make across-the-board
cuts in all government programs to meet
the act’s targets. The US Supreme Court
found that the assignment of such respon¬
sibility to acongressional agency was un¬
constitutional, and the act was amended to
give the executive branch’s Office of
Management and Budget the budget-cut¬
ting authority. By 1988, the target date of
1991 for zero deficit had slipped to 1993.
GRAM’S STAIN, astain for bacteria
which divides them into Gram-positive
and Gram-negative groups. Since the cell
walls determine not only the staining dif¬
ference but a lso behavior and ant ib io t ic
sensitivity of bacteria, the stain has con¬
siderable medical value.
GRANADA, K ingdom o f , med ieva l
Moorish kingdom in SSpain. Founded
1238 by the Nasrid dynasty, who made
Granada its capital, the state pursued an
independent Moorish policy and was a
center of Moorish culture. In the 15th cen-
nuy internal dissensions furthered Cas¬
tile’s slow conquest, completed when
B o a b d i l s u r r e n d ^ d t o F w i i o a n d a n d
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l i o n a l i n 1 9 1 5 .
GRAND GUIGNOL, atheater in Paris
that presented plays with horror themes.
Ingenious devices were invented to simu¬
late the flow of blood and to give
verisimilitude to depictions of murder, tor¬
ture, and other kin^ of violence in order
t o s h o c k a n d a m u s e t h e a u d i e n c e .
Founded in 1897 , the thea te r dosed in
1962, but has givui its name to any play
that makes use of its distinaive themes.

GRAND JURY, group of citizens who
decide whether there is enough evidence
to charge an individual with acrime. The
grand jury usually consists of 16 to 23
people, all legally adults and citizens.
GRAND NATIONAL, most famous stee¬
plechase in horse-racing, held annually
since 1834 at the Aintree race course in

England. The difficult and dangerous 4mi
course includes 30 jumps, and many par¬
ticipants fail to finish.
G R A N D P O R T A G E N A T I O N A L
MONUMENT, historic site in the north¬
eastern comer of Minnesota, on Lake Su¬
perior. Its name means "great carrying
place." Used by Indians, explorers, and fur
traders, it represented the end of travel on
the Great L̂ es and the beginning of the
Northwest interior river and lake route.
GRAND TETON NATIONAL PARK,
spectacular area of the Rocky Mts in NW
Wyo., just Sof Yellowstone National
Park. It comprises major peaks of the
Teton Range and the valley of Jackson
Hole from which the peaks rise abruptly.
Created in 1929, the park occupies cSOOsq
mi. It is amajor tourist area and wildlife

regulation of transportation and utilities.
Grange united farmers throughout the

country as apolitical force, encouraged
technical and educational exchanges and
laid abasis for farm cooperatives. It is
now asocial and educational organization,
still representing farmers’ interests when
n e c e s s a r y .
GRANGER CASES, six Supreme Court
cases in 1876 which established astate's
right to regulate privately owned services
affecting the public interest. The cases
arose from the Granger Movement, which
aimed at cuibing high prices imposed on
farmers by railroads and grain processors.
The fust and most important Granger case
was Munn v. I l l i no i s , a landmark in US
law. (See also GRANca the)
GRANITE, coarse- to medium-grained
plutonic igneous rock, composed of
feldspar (orthoclase and microcline
predominating over plagioclase) and
quartz, often containing biotitc and/or am-
phibole. It is the type of the family of
granitic rocks, plutonic rocks rich in
feldspar and quartz, of which the con¬
tinents are principally made. Most granite
was formed by crystallization of magma,
though some may be metamorphic formed
by "granitization" of previously existing
s îmentary rock. It occurs typically as
large plutonic masses called baiholiths. A
hard, weather-resistant rock usually pink
or gray, granite is used for building,
paving and road curbs.
GRANT, Cary (1904-1986), English-
born US actor, adapper leading man for
more than five decades. His films include
She Done Him Wrong (1933), Bringing
Up Baby (1938), The Philadelphia Story
(1940). To Casch aThief (1955) and
North By Nonhwesi(\9S9).
GRANT. Ulysses Simpson (1822-1885).
18th presideot of the US 1869-77, and
military leader who secured Union viaory
in the civn. war. Aman of great personal
integrity, he led an administration in¬
filtrated by comiption.
Army career. Son of an Ohio farmer and
tanner, he entered West Poin t in 1839,
graduated four years later and first saw ac¬
tion in 1846 as asecond lieutenant in the
MEXICAN WAR. He then returned to St.
Louis, and married his fianc6e, Julia Dent.
Though made acaptain in 1853, he resig¬
ned from the army in 1854. disheartened
by an uncongenial posting. For the next
seven years he wandered from job to job.
but on the outbreak of the avn. war be¬
came colonel of the 21si Illinois Regi¬
ment. ftomoied to brigadier general, he

preserve.
GRAND UNIFIED THEORY, in physics,
asought-for theory that would combine
the successful theory of the strong nuclear
force with the theory of the weak and
electromagnetic forces.
GRANGE
"Red" (1903-1991). US football player
known as the "Galloping Ghost" as an
A l l - A m e r i c a n a t t h e U . o f I l l i n o i s . H e
played professionally for the New York
Yankees (1926-27) and the Chicago Bears
(1929-35).
GRANGE, The, American farmers' or¬
ganization, officially the National Grange
of the Patrons of Husbandry. Founded as a
fraternal order in 1867, in the 1870s it led
the Granger Movement to protect fanners
against the railroad monopolies, which
fixed high prices cxi freight and storage.
Soon individual states pioneered laws to
curb these charges. Upheld in the Granger
Cases, such laws led to government

Haro ld Edward George
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greatest areas planted. Grapes grow best in
sandy, fertile, well-drained soils in open,
sunny areas. They are propagated from
cuttings or by grafting. Anumber of insect
pests and diseases can cause serious los¬
ses, notably grape phylloxera, an insect
pest .
GRAPEFRUIT, large citrus fruit so-
named because it grows in bunches liJte
grapes. Originating in Asia, it is now
grown in Florida, Texas, and California as
well as in Meditenanean countries.
GRAPHIC ARTS, techniques of drawing
and engraving words and pictures, includ¬
ing block printing, etching, lithography,
silk-screening, and engraving.
GRAPHICS, in personal computing, the
creation, modification, and printing of
computer-generated graphic images. The
two basic types of computer-produced
graphics are object-oriented graphics (so-
called vector graphics) and bit-mapped
graphics (often called raster graphics).
GRAPHITE, mineral that is the crystal¬
line form of carbon in which the atoms are
arranged in layers of hexagons that easily
slide over each other. This makes graphite
powder auseful lubricant where liquids
cannot be used.
GRAPHOLOGY, the study of handwrit¬
ing, particularly the deduction, from its
form, of in format ion about the character
of the writer.
GRAPHS, plottings of sets of points
whose coordinates are of the form
where_/fx) is afunction of x. These points
may define acurve or straight line. Graphs
are apowerftil cool of statistics, since it is
often profitable to plot one variable (such
as age) along one axis against another
(such as height) plotted along the other;

points on statistical graphs need not
define acontinuous curve. The axes on a

graph are not always marked off regularly:
in some cases it is useful to mark off one
or both on anonlinear scale—e.g., using
logarithmic or exponential scales.
GRASS, Gunter Wi lhe lm (1927- > , Ger¬
man novelist and playwright. His works,
deeply affected by the post-WWll sense
of national guilt, are usually centered
around grotesque motifs and have astrong
moral content. His best-known works in¬
clude the novels The Tin Drum (1959),
Local Anaesthet ic (1969) and The
Flounder (1977) and the controversial
play The Plebeians Rehearse the Uprising
(1965 ) .
GRASSES, large group of angiosperms
that are of great importance to man. Strict¬
ly speaking, grasses only include chose

fought at Paducah. Ky. (1861), then won
v i c t o r i e s a t f o r t s h e n r y a n d d o n e l s o n
(1862)—the first major Union successes.
His subsequent victories at shook,
vtCKSBURG AND CHATTANOOGA eventually
cut the Confederacy in two. Lincoln made
Grant alieutenant-general in 1864, with
command of the entire Union Army and
control of the Virginia campaign that
eventually ended the war.
The politician. Created afull general in
1866, Grant was now anational hero. He
impressed Republicans by opposing Presi¬
dent Johnson's unpopular attempt to oust
Edwin M. Stanton as secretary of war and
to put Grant in his place. Becoming the
Republican presidential candidate. Grant
defeated E)emocrat Horatio Seymour in
the 1868 election by asmall popular
majority. He was reelected in 1872,
defeating Horace greeley. As president.
Gram pursued alenient reconstruction
policy, reduced the national debt and
worked to prevent acurrency crisis. His
administration improved relations with
B r i t a i n . B u t G r a n t ’ s s c h e m e t o a n n e x
Santo Domingo foundered, and his Force
Acts (to enforce Negro civil and voting
rights) failed to help Southern Negroes.
Above all, coiruption affected the govem-
meni—partly because the inexperienced
Grant chose personal fiiends rather than
the most able Republicans to fill govern¬
ment o ffices . Grant ’s b ro ther - in - law was
involved in an attempt to comer the gold
market that led to the 1869 business panic
(see BLACK FRIDAY). W. W. Belknap
resigned as secretary of war to avoid im¬
peachment for taking bribes. The CREorr
MOBiuER OP AMERICA frauds and Che whis¬
key RING were among other scandals,
though none of these touched Grant per¬
sonally.

After leaving the presidency. Grant un¬
dertook aworld tour, then lost all his capi¬
tal in an investment swindle. Virtually
penniless and suffering from throat cancer,
h e w r o t e t w o v o l u m e s o f c i v n . w a r

memoirs that helped to ensure his family’s
financial security.
GRAPE Vitis vinifera and other species
of the genus Vitis, family Vitaceae. The
grapevine is ahardy deciduous climber
cultivated for its edible golden-green or
red-purple fruits that are used as table
fruit, dried as raisins and used for making
wine. The grapevine is native to temperate
reg ions o f WAsia , NAfr ica and S
Europe, and many varieties are cultivated
throughout the temperate regions of the
world. France, Italy and Spain having the
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isting between all matter. It is much
weaker than the nuclear or electromag¬
netic forces and plays no part in the inter¬
nal structure of matter. Its importance lies
in its long range and in its involving all
masses. It plays avital role in the behavior
of the universe: the gravitational attraction
of the sun keeps the planets in their orbits,
and gravitation holds the matter in astar
together.

The Newtonian analysis of gravitation
remained unchallenged until, in the early
20th century, EtNSrEW introduced radically
new concepts in his theory of gener̂
relativity. According to this, mass deforms
the geometrical properties of the space
a r o u n d i t . E i n s t e i n r e a f fi r m e d n e w t o n ’s
assumption regarding the equivalence of
gravitational and inertial mass, proposing
that it was impossible to distinguish ex-
primenially between an accelerated coor¬
dinate system and alocal gravitational
field. From this he predict^ that light
would be found to be deflected acerta in

amount toward massive bodies by their
gravitational fields and this effect indeed
was observed for starlight passing close to
the sun.
GRAVITY, Center of. point within an
object where gravitational forces appear to
act, and where the mass can be considered
concentra ted.
GRAVURE. Sec pRurnNO.
GRAY, Asa (1810-1888). the foremost of
19th-century US botanists. Being a
prominent Protestant layman, his ad¬
vocacy of the Darwinian thesis carried
special force. However, he never accepted
the materialist interpretation of the
evolutionary mechanism and taught that
NATURAL SELECTION W3S indeed consistent
w i t h a d i v i n e t e l e o l o g v.
GRAY, Elisha (1835-1901), US invented
whose claim to have invented the device
used by bell in his telephone led to a
famous legal battle. The invention appears
to have bran almost simultaneous: Gray’s
device was in fact the more practical of
the two. but tlie legal battle was won by
B e l l .
GRAY, Harold Lincoln (1894-1968),
US cartoonist, creator (1924) of the comic
strip Lillie Orphan Annie.
GRAY, Robert (1755-1806), sea captain,
first American to circumnavigate the
world. Between 1787-90 (3ray sailed
westward around the world, starting from
Boston, in 1792 he penetrated the mouth
o f t h e C o l u m b i a R a n d e s t a b l i s h e d t h e
American claim to the (Dregon territory.
GREAT AMERICAN DESERT, aterm

species belonging to the family Graminae
but the name applies to any plant with a
similar growth habit. Grasses are wind- or
self-pollinated and have hollow or pithy
joint^ stems, bearing lanceolate leaves.
The fruit is agrain. Grasses include cereal
crops, such as wheat, rice and com. sugar¬
cane, sorghum, millet and bamboo.
GRASSHOPPERS, active jumping in¬
sects related to the crickets. The hindlegs
are greatly enlarged for jumping. Adults
usually have two pairs of fully developed
wings; these are lacking in immature
stages. Many ̂ asshoppers can produce
sounds by rubbing the hind legs against
the folded wings. Grasshoppers fê  en¬
tirely on grasses and other plants. Afew
species form large migratory swarms; cer¬
tain of these species are known as locusts.
GRASSLAND, the areas of the earth
whose predominant type of vegetation
consists of grasses, rainfall being general¬
ly insuffident to support higher plant
forms. There are three main types: savan¬
na, or tropical grassland, has coarse gras¬
ses growing 3-12ft high, occasional
clumps of trees and some shrubs; it is
found in parts of Africa and South
America. Prairie has tall, deep-rooted
grasses and is found in Middle and North
America, Argentina, the Ukraine, South
Africa and NAustralia. Steppes have short
grasses and are found mainly in Central
Asia. Grasslands are of great economic
importance as they provide food for
d o m e s t i c a n i m a l s a n d o f t e n e x c e l l e n t
cropland for cultivation.
GRAVES, Morris Cole (1910- ), US
painter whose interest in Eastern art and
American Indian mythology is seen in his
delicate images of. for example, blind
birds, pine trees and waves. His best-
known work is probably the Unit Known
Bird of the Inner Eye (1941),
GRAVES, Robert Ranke (1895-1983).
English poet and novelist, best known for
his novels set in imperial Rome, I.
Claudius (1934) and Claudius the God
(1934). Lê  popular but equally success¬
ful were Goodbye to All That (1929).
describing his experiences in WWI. and
The Long Week-End. on the interwar
period. He was professor of poetry at Ox¬
ford from 1961-66.
GRAVES’ DISEASE, autoimmune disor¬
der in which antibodies stimulate the thy¬
roid gland to produce excessive amounts
of its hormone, resulting in hyper¬
thyroidism.
GRAVITATION, one of the fundamental
forces of nature, the force of attraction ex-
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applied lo the desert areas of SW US and
N M e x i c o . B e g i n n i n g i n S C a l . , i t
stretches Nalong the Eside of the Sierra
Nevada into Ida. and Ore. It continues E
to the Rock ies and S in to Mex ico where
the Lower California peninsula and the E
shore of the Gulf of California are desert.
GREAT AWAKENING, an intense and
widespread religious revival in 18th-cen¬
tury America, forming part of the interna¬
tional evangelical revival- Starting in N.J.
(cl726), the movement quickly spread
across New England- In reaction to the
prevailing rationalism and formalism, its
leaders—notably Jonathan Edwards and
George Whiiefield—preached evangelical
Calvinism and discouraged excessive
emot ional ism. The 1740s saw the zeni th

of the Awakening, which led to the rapid
growth of the Presbyterian, Baptist and
Methodist churches, continuing to the end
of the century. Asimilar revival beginning
in the 1790s is known as the Secortd Great

Awakening-
GREAT BARRIER REEF, ser ies of
massive coral reefs off the NE coast of

Australia, extending for about l,25Chni.
TTie reef, which is the world’s largest
coral formation, can only be safely
crossed at certain passages, the chief df
which is Raines Inlet.
GREAT BASIN, desert region in the W
U S b e t w e e n t h e W a s a t c h a n d S i e r r a
Nevada Mts and parts of adjacent states. A
subdivision of the Basin and Range
physiographic province, the Great Basin
of Na. contains Death Valley, Reno, Las
Vegas, and Salt Lake City.

Mineral mining and agriculture are the
main industries.
GREAT BEAR, or Ursa Major, acon¬
stellation of the northern sky. The seven
brightest stars form the group known as
the Big Dipper.
GREAT BRITAIN, name of the main is¬
land of the British Isles comprising
England, Scotland and Wales. (See united
KINGDOM).
GREATDEPRESSION, aperiod of US
and world economic depression during the
1930s which was immediately precipitated
by the disastrous stockroarkei collapse in
Wa l l S t r e e t o n b l a c k F r i d a y, O c t . 2 9 ,
1929. This heralded aperiod of high un¬
employment, failing businesses and banks
and falling agricultural prices. Millions of
workers were unemployed during the
period (some 16 million in the US alone in
1933). There were many cwises of the
depression: easy credit had led to
widespread stock speculation, the world

had not completely recovered from WWI;
US economic policies under President
Hoover had created domestic overproduc¬
tion and less foreign trade. Franklin
Roosevelt, elected president in 1932,
brought in the New Deal measures, but
full recovery of the economy only oc¬
curred with the beginnings of defense
spending immediately prior to WWII.
G R E A T D I V I D E . S e e c o m i N E N T A L
D I V I D E .

GREAT LAKES, chain of five targe
freshwater lakes in North America, form¬
ing the largest lake group in the world and
coveting an area of 95,170sq mi. From E
to Wthe lakes are; Ontar io. Er ie, Huron.
Michigan and Superior. They are con¬
nected by several channels, including the
St. Lawrence R, Niagara R, and Lake St.
Clair and the Welland Canal. Sault Sainte
M a r i e ( S o o ) C a n a l s a n d S L L a w r e n c e
Seaway and are now navigable by ocean¬
going vessels from Duluth, Mitm., on
Lake Superior to the Atlantic.

TTie lake system is used for the transpor¬
tation of iron ore, steel, petroleum, coal,
grain and heavy manufactured goods.
Trading pwts on the waterways include
Duluth, Chicago, Detroit, Cleveland, Buf¬
falo. Port Arthur, Toronto and Montreal.
In recent years, the lakes, particularly
Lake Erie, have suffered from serious pol¬
lu t ion .
GREAT PLAINS, large plateau in W
central North America, extending for over
l ,500mi f rom the Saskatchewan Rin NW
Canada to the Rio Grande in Mexico and
the Gulf coastal plain in the SUS. The
plateau slopes gently downwards from the
Rockies in the W, extending about 4<IOmi
E. The natural vegetation is buffalo grass,
and the area generally has hot summers
and cold winters with an average annual
rainfall of 20in. The plains are known as
the "granary of the world" owing to their
vast wheat production; livestock is also
important.
GREAT RIFT VALLEY, alatge down-
faulted depression extending more than
3,000mi from SE Africa to NSyria. In
Africa, its Wcourse is partly occupied by
lakes Malawi (Nyasa), Tanganyika. Kivu,
Edward and Albert (Mobutu Sese Seko);
its Ecourse by Lake Turkana.

In Asia, the Sea of Galilee, the Jordan R
the Gulf of Aqaba; the Red Sea and the
Gulf of Aden are in the Great Rift Valley.
Volcanic and seismic activity are common
throughout the length of the rift, tending
to support the hypothesis that the rift rep¬
resents an early stage in the development
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the President to heads of foreign govern¬
m e n t s .

GREAT SLAVE LAKE, in .southern
Mackenzie District, Northwest Territories,
Canada, near the Alberta border, named
for the Slave (Dogrib) Indians.
GREAT SMOKY MOUNTAINS, range
of the Appalachian Mts, forming the bor¬
der between N.C. and Tenn. The "Great
Smokies" are almost entirely within the
SOOsq mi Great Smoky Mountains Nation¬
al PaA. established 1934. The mountain
valleys are often filled with asmoky-blue
haze, from which the name of the range
derives.
GREAT SOCIETY, collective name for
the domestic programs of President Lyn¬
don B. Johnson. I t der ives from his aim
(first stated in aspeech in 1964) to build a
great society in the US. Such asociety, as
Johnson envisioned it. would offer "abun¬
dance and liberty for all" and an "end to
poverty and racial injustice."
GREAT STONE FACE, astone profile
formed by erosion on F^file Mt in the
Franconia range of the White Mts., N
N.H. Also known as the "Old Man of the
Mountain." the Great Stone Face is a
tourist attract ion.
G R E A T V I C T O R I A D E S E R T , i n W
and SAus t ra l ia , be tween G ibson Deser t
on the north and Nullarbor Plain on the
south and extending eastward from Kal-
goorlie almost to the Stuart Range.
G R E A T W A L L O F C H I N A , t h e
world’s longest wall fortification. N
China. It extends over l,500mi, roughly
following the Sborder of the Mongolian
plain. Construction was begun in the
Ch’in dynasty (3rd cent. BC) to defend
China against invasion from the Nand
mostly completed during the Ming dynas¬
ty (1368-1M4). Its average height is 25ft;
it is wide enough (about 12fi) for horse¬
men to ride along it.
GREBE^ agroup of highly specializedaquatic birds all closely related; family;
Podietpedidae. They arc diving birds of
lakes or coastal waters; the feet arc not
webbed but "lobed" with flaps along the
toes. Many of the grebes are highly or¬
namental birds, brightly colored and bear¬
ing tufts or crests. Courtship displays are
often complex and extremely spectacular.
All grebes eat quantities of their own
feathers which collect around fishbones in
the gut allowing these indigestible remains
to be formed into apellet and cast.
GRECO, El (1541-1614), one of the
greatest and most individual Spanish
painters, bom Domcnikos Theotokopoulos

of an ocean that will in the geologic future
separate EAfrica from the rest of the con¬
tinent. (See also pijMETECTONics.)
GREAT SALT LAKE, ashallow saline
inland sea in NW Ut. abput 5mi NW of
Salt Lake City. Its size and depth vary
yearly, but on average the lake is 72mi
long and 30mi across at its widest point,
with amaximum depth of 27ft. It is the
largest brine lake in North America. In¬
dustrial plants along the shore extract
some 3(X),0(X) tons of salt from the lake
every year, and plans are under way for
tapping other mineral resources. In 1987 a
$60 million flood-control program was
begun to lower the level of the lake, which
had risen 12ft to ahistoric high.
GREAT SALT LAKE DESERT, part of
the flat low area in northwest Utah, about
140mi by 80mi, bordering Great Salt Lake
to the northeast. The Bonneville Salt Flats

occupy its west central area, and are
famous for auto speed testing.
GREAT SCHISM, two divisions in the
Christian Church. The first was the breach
b e t w e e n t h e e a s t e r n c h u r c h a n d t h e

Western church. Long-standing divergen¬
ces in tradition, combined with political
and theological disputes, came to ahead
in 1054 when Pope Leo IX sent legates to
refuse the title of Ecumenical Patriarch to
the Patriarch of Constantinople and to
demand acceptance of the filioque ("and
from the Son") clause in the Nicene Creed
(see HOLY spirtt). The Patriarch refused
and rejected the claim of papal supremacy.
Reciprocal excommunications and ana¬
themas followed. Later Councils were un¬

successful in healing the breach.
T h e s e c o n d G r e a t S c h i s m w a s t h e

d i v i s i o n w i t h i n t h e r o m a n c a t h o l i c
CHURCH from 1378 to 1417, when there
were two or three rival popes and an¬
tipopes (see papacy), each with his
nationalistic following. The Council of
Constance ended the schism by electing
Martin Vsole pope.
G R E AT S E A L O F T H E U N I T E D
STATES, symbol of the sovereignty of
the nation, adopted by the Congress in
1782. The colors of the pales (the vertical
stripes) are those used in the flag of the
US; white signifies purity and innocence;
red, hardiness and valour, and blue, the
color of the chief, signifies vigilance,
perseverance and justice. The obverse
front of the Great Seal authenticates the
President’s signature on numerous official
documents such as treaty ratifications,
international agreements, appointments of
Ambassadors, and communications from



5 2 8 G R E E C E

The official language is modem Greek.
Religious life is dominated by the Greek
Orthodox Church. Elementary and secon¬
dary education are free, but private secon¬
dary schools are widespread. The
country’s biggest universities are at
Athens, Thessaloniki, Patra.s and loannina.

The leading farm products are fruit and
vegetables, wheat, cotton, tobacco, wine
and olive oil. Both sheep and goats are
raised in large numbers. The country is
rich in mineral resources which have not
been fully exploited. The bulk of the
country’s manufacturing is located in or
near Athens, but efforts are being made to
develop industrialization and thus provide
awider economic base for future growth.
Greece has traditionally had aprosperous
shipping industry; in 1987 its merchant
fleet ranked th i rd in the wor ld . Tour ism

has become increasingly important to
Greece’s economy. In 1981 Greece joined
the EUROPEAN ECONOMIC COMMUNITY.
History. Conquered by the Turks in the
15th century, Greece fought asuccessful
War of Independence (1821-29) and es¬
tabl ished aconst i tut ional monarchy.
Thereafter Greece was characterized by
political instability and conflict between
monarchists and republicans. In WWI the
country fought against Germany and
Turkey. During WWII Greece was in¬
vaded by Italy in 1940, then by Germany,
which occupied the country until Oct.
1944, ACIVIL WAR was fought between
1944 and 1949, and US intervention was a
major factor in ensuring the victory of the
m o n a r c h i s t s o v e r c o m m u n i s t a n d o t h e r

left-wing groups. Political instability con¬
tinued during the 1950s and 1960s, lead¬
ing to amilitary coup and eventual dic¬
tatorship in April 1967. The monarchy
was abolished in July 1973, and another
military coup in Nov. of that year over¬
threw the dictatonhip. In 1974 the Greek
people voted for aconstitutional republic
rather than arestoration of the monarchy,
and anew constitution was adopted in
June 1975. Since then Greece ha.s l ived
under democratic rule.

Papandreou was elected prime minister,
but his chaotic rule reduced Greece to the
poorest member of the 12-member Eu¬
ropean Community. Stripped of office in
1989 on charges of corruption, Papan¬
dreou was acquitted on all charges in 1992
and resumed his role as opposition leader
in parliament.
GREECE, Ancient, the independent
cities and states of classical times occupy¬
ing tlie Balkan peninsula and the sur-

in Greece. First in Venice, where he was
influenced by tintoretto, and later in
Toledo. Spain, he developed his distinc¬
tive style of painting characterized by
dramatically elongated figures and con¬
trasting colors. Among his most famous
works are The Burial of the Count of
Orgaz (1586), the Portrait of Cardin^
NiHo de Guevara (cI600). and View of
Toledo (1608).
GREECE, aEuropean republic which oc¬
cupies the Spart of the Balkan peninsula
and the surrounding islands in the Ionian,
Mediterranean and Aegean seas.

Official name: Hellenic Republic
Capital: Athens
Area: 50,949sq mi
Population: 10,043,500
Growth ra te : 0 .2%
Language: Greek
Religions: Greek Orthodox, Muslim
Monetary unit(s): 1drachma =100 leptae

Land Of the country’s total land area al¬
most 20% is accounted for by islands,
among them Corfu, the Ionian Isles, Crete,
the Cyclades, Sporades and Dodecanese.
Over 75% of the land is mountainous; the

Pindus range runs SE down the length of
the country and then continues Sinto the
Peloponnesus. The Sand coastal areas of
Greece have hot summers and mild win¬
ters, but Macedonia and the mountainous
northern interior have cold winters. Much
of Greece receives only about 15in of rain
ayear, but WGreece can receive as much
as 50in.
People and Economy. The Greek people,
who call themselves Hellenes, are aracial
mixture of the many people.s who invaded
t h e B a l k a n s b e f o r e a n d a f t e r c l a s s i c a l

times. Language and culture, rather than
race, define the Greeks. Half of Greece’s
population live in rural communities of
fewer than 2,000 inhabi tants , and about
30% are engaged in agriculture. In the last
t w o d e c a d e s t h e r e h a s b e e n a t r e n d
towards urbanization. The capital, Athens,
with its port, Piraeus, is the largest city.
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rounding islands. The name Greece comes
from the Greek graikoi—the original in¬
habitants of the area around Dodona, the
most ancient shrine of Zeus. The Greeks
ca l led the i r land Hel las and themselves

Hellenes. Ancient Greek culture is recog¬
nized as profoundly s ignificant for
Western man, for it provide the founda¬
tion of civilizaiiwi in the West.

Greece was settled by about 3500 BC.
and the Greek people probably moved into
the area around 2000 BC. TTiese settlers
were strongly influenced by the Minoan
civil ization on the island of Crete. In the
next few centuries the Mycenaean
civilization (named after the city of
Mycenae on the mainland) flourished
(1600-1200 BC). The writings of HOMER
provide avivid picture of Mycenaean
times. In the period between 1200-750
BC (known as the "Dark Ages" of Greek
history), Dorian invaders overwhelmed
the culture of Mycenae, bringing with
them the knowledge of working with iron.
In the 8th and 7th centuries BC the first

Greek city-states emerged, generally con¬
sisting of afortified hilltop such as the
Athenian Acropolis and the surrounding
market town and countryside. Trade with
Egypt, vSyria and Phoenicia grew, and the
city-states formed colonies throughout the
Mediterranean area.

From the 6th century Athens and Sparta
became the two most powerfril city-states,
embodying, respectively, aliberal and an
authoritarian approach to government and
society. Athens became ademocracy;
Sparta became amilitary state. The 5th
century BC began with attempted inva¬
sions of Greece by the Persians. The Per¬
sians were defeated on land at the Battles

of Marathon (490 BC) and Plataea (479
BC) and at sea near Salamis. Athens
emerged as the undisputed leader of
Greece and led anumb^ of Ionian cities
in the formation of the Delian League,
whose purpose was to protect commerce
and resist any further Persian invasions.
From this league the Athenian empire
emerged. The latter half of the 5th cen¬
tury, especially during pericles’ leader¬
ship, was the Golden Age of Athens—a
period of unparalleled cultural activity
rang ing f r om the bu i l d i ng o f t he
Parthenon to the ideas of socrates. How¬

ever, g rowing resentment aga ins t
Athenian power led eventually to Athens’
defeat by Sparta in the Peloponnesian war
(431-404 BC).

In the 4th century BC Athens’ artistic
and intellectual achievements continued to

flour ish under plato, ar istot le, the
sculptor PRAxrTELES and others. However
in 338 BC piuup of macedon became ruler
of Greece, depriving the people of politi¬
cal liberty they were not to regain for
more than 2,000 years. Philip's son Alex¬
ander THE GREAT (356-323 BC) carried
out aplan of conquest which would have
far-reaching effects on the world. In the
period that followed his death, the Hel¬
lenist ic AGE, Greek cul ture and civ i l iza¬
tion spread over all the known world. Ma¬
cedonia controlled Greece for more than a
hundred years, although some city-states
t r i e d t o r e s t o r e a m e a s u r e o f t h e i r l o s t
power by fomiing two confederations: the
Aetolian League and the Achaean League.

Rome fi r s t became i nvo l ved i n G reek

affairs in 220 BC in support of the
Aetolian League against Macedonia, and
in 197 BC the leagues helped the Romans
d e f e a t M a c e d o n i a . T h e R o m a n s w e r e
hailed as liberators, but after the revolt of
Che Achaean League against Rome (146
BC), Greece was dominated by Rome and
in 27 BC became the Roman province of
Achaea. Greece still remained the cultural
and in te l l ec rua i cen te r o f t he Med i te r¬
ranean world but economically and politi¬
cally was unable to regain her fonner
power.
GREEK, the language of ancient and
modem Greece, one of the oldest Indo-
European languages. The ancient and
modem tongues use the same alphabet
(which the Greeks adopted from the
Phoenicians in the 8th century BC) but
differ greatly in grainntar. vocabulary and
pronunciation. Classical Greek is based on
Athenian dialects spoken from the 6th to
the 4lh centuries BC. During Hellenistic
times asimplified Greek known a.s Koine
became the common language of the civi¬
l i z e d w o r l d . T h e r e a r e t w o f o r m s o f
modem Greek: Koine for everyday use
and an official state language which incor¬
porates classical forms and words.
G R E E K A R C H I T E C T U R E . G r e e k c u l ¬
ture is essentially humanist, and the ex¬
pressive possibilities of the human figure
played apreeminent part in Greek art.
G o d s t o o k h u m a n f o r m s a n d a b s t r a c t
qualities were personified. Classical Greek
arch i tec ture, which flour ished in the 5 th
century BC, had its origins in the 6th cen¬
tury when Slone and then marble replaced
wood in civic buildings and temples.
Greek architecture is characterized by har¬
mony and symmetry.'There are three
specific styles of decoration: the earliest
Doric style has great columns with wide
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valuable player in 1935 and 1940.
GREENBRIER, any of the genus Smilax
of common thorny vines of the lily family-
pound primarily in the eastern US, they
produce yellowish-green flowers and
black or red berries.
GREENE, Graham (1904-1991). British
novelist, best known for the works he
defined as "entertainments," such as The
Third Man (1950) and Our Mm in
Havana (1958). His more serious work is
influenced by Roman Catholicism, ex¬
pressing the need for faith and the pos¬
sibility of personal salvation, as in
Brighton Rock (1938), The Power and the
Glory (1940), The Heart of the Matter
(1W8) and The End of the Affair (1951).
G r e e n e h a s a l s o w r i t t e n s h o r t s t o r i e s ,

several plays and the autobiographical
volumes-4 Sort of Life (1971) and Ways of
Escape (1980).
GREENE, Nathanae l (1742-1786) ,
American military commander in the
REVOLUTIONARY WAR. Washington’s
second-in-command, he became general
of the Southern army in 1780. His strategy
at the battles of Guilford Court House,
Hobkirks Hill and Eutaw Springs in 1781
did not bring outright victory, but wore
out the British forces.
GREENHOUSE EFFECT, increase of
average global temperature due to the
trapping of heat in the ATMOsntERE by
cartwn dioxide and other industrial gases.
Sunlight radiated at visible and near ultra¬
violet wavelengths provides most of the
earth’s incoming energy. After absorption
it is reradiated but at longer, infrared
wavelengths, the earth being much cooler
than the sun. Although the atmosphere is
transparent to the incoming solar radia¬
tion. that reradiated from the earth’s sur¬
face is strongly absorbed by atmospheric
water, vapor and carbon dioxide. That ab¬
sorbed is again reradiated, the majority
back toward the surface.

The amount of carbon dioxide in the at¬

mosphere has risen from 280 to 340 parts
permillion in the last century, probably
because of the burning of fossil foels and
the destruction of forests whose trees ab¬
sorb carbon dioxide. Scientists believe
that this increase has contributed to amore
or less steady rise of the earth's tempera¬
ture during this period. Their mathemati¬
cal models predict that the average global
temperature will rise from 59*F in 1950-
80 by 3-9 8F by 2030. Warming of the
earth will cause major changes in climatic
pactems and agradual rise in sea level as
polar ice melts.

flutes as in tlie Parthenon of Athens; the
later Ionic and Corinthian styles have
slenderer columns with more elaborate
capitals (see CLASStCAL orders).
GREEK REVIVAL, amovement in art
and architecture, in Europe and America,
during the late 18th and 19ih centuries,
characterized by renewed interest in clas¬
sical antiquity. Private and public build-

were modeled on Classical designs.m g s
Notable examples include the U. of Va, by
Thomas Jefferson and the Washington
MONUMENT. (See also neoclassicism.)
GREELEY, Horace (1811-1872). US
journalist and reformer, founder and editor
of the popular New York Tribune (1841).
One of the most influential figures of the

WAR period, he endorsed aboli¬
tionism, helped found the Republican
Party and was instrumental in tiie candida¬
ture and election of Lincoln. However, his
popularity was diminished during and
after the ctvu. war by his confused attitude
towards the South, and by his pleas for
total amnesty for the Conf̂ eracy. He was
defeated for the presidency in 1872.
GREELY, Adolphus Washington
(lg44_1935). US army officer and ex¬
plorer. In 1881-89 he was one of only six
survivors from an expedition to establish
observation stations near the Npole. Chief
signals officer from 1887, be introduced
radio telegraphy to the Signal Corps.
GREEN, William (1873-1952), AnKri-

labor leader. Aunion official from an
early age, he served as president of the
AMERICAN FEDERATION OF LABOR (1924-52).
GREENBACK, the first paper currency
not backed by specie, i.ssued by the US
Treasury. Greenbacks were introduced in
1862 to help finance the civil war. Be¬
cause they were not backed by gold or sil¬
ver, their issue was controversial and their
value fell during the war.
GREENBACK PARTY, US po l i t i ca l

active between 1876 and 1884.

P R E - C I V I I .

c a n

group . . .
Founded largely by farmers, its main aim
was to expand the circulation of green¬
back currency to bring about inflation and
thus end the depressed agricultural prices
and make debts easier to pay. In 1878 the
party sent 14 congressmen to Washington,
but it rapidly declined in the 1880s. Many
of the party’s supporters and leaders
turned to populism in the 1890s.
GREENBERG, Hank (Henry Benjamin
Greenberg; 1911-1986). US baseball
player, first baseman for the Detroit Tigers
(1933-42.1944-46). He had acareer total
331 homeruns, including 58 in 1938, and
was voted the American League’s most
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The Environmenlal Protection Agency
(EPA) has proposed the following ways to
mitigate the greenhouse effect: raise prices
on fossil fijels; increase use of alternative

energy sources, especially those such as
solar and nuclear power that do not
produce greenhouse gases; grow new
forests around the planet; stop use of
chlorofluorocarbons; and change ways of
raising rice and cattle to reduce the
production of methane.
GREENLAND, the world's largest true
island, pan of the kingdom of Denmark. It
is located mainly Nof the Arctic Circle, to
the NE of Canada. An ice cap which may
reach adepth of over Imi covers four-
fifUis of die island; the only habitable
areas are two small coastal strips. Vegeta¬
tion is sparse, but there is avariety of
Arctic fauna such as musk ox and caribou.

About 90% of the population live on the
SW coast, near the capital Nuuk (formerly
Godihaab). Greenlanders have in genera] a
blend of Eskimo and Danish blood, but
enjoy adistinct racial identity and liave
their own language. Health services and
education are free. Known mineral resour¬
ces are now largely exhausted, and the
economy rests on fishing and agriculture.

It is uncertain when Eskimo tribes first
arrived from NCanada. Vikings, led by
ERIC THE RED, established acolony in
Greenland around 982, but the settlers ap¬
pear to have died out in the 14th century.
Greenland was rediscovered in the 16th
century; it became aDanish colony in
1815, and aDanish settlement was estab¬
lished in 1894. The island was made an
integral part of Denmark in 1953. with
representatives in parliament. In 1979 it
achieved home rule.
GREEN MOUNTAIN BOYS, organiza¬
t ion f o rmed i n t he Green Moun ta ins o f
what is now Vt. in the 1760s. Led by
Ethan allen, its original purpose was to
a.ssaul t and rob N.Y. s tate offic ia ls and
settlers in areas disputed between N.Y.
and N.H. In the REvoLimoNARY war the

Green Mountain Boys directed their acti¬
vities against the British, and helped take
Crown Point and Fort Ticonderoga.
GREEN MOUNTAINS, part of the Ap¬
palachian Mountain system, extend for
I50mi from nonh to south through the
cen te r o f Ve rmon t and have amax imum
width of 30mi.
GREENOUGH, Horatio (1805-1852),
US neoclassical sculptor and art critic who
spent most of his working life in Italy. His
best-known work is the grandiose statue
of George Washington in the Smithsonian

Institution (1841).
GREENPEAC^ international organiza¬
tion of environmental activists, particular¬
ly protesting against nuclear and atomic
testing and waste.
GREEN POLITICS, poUlical
ments in Germany, Belgium, the Nether¬
lands, Switzerland, and France, to pro¬
mote parliamentary measures to protect
the environment from pollution and
similar political issues.
GREEN REVOLUTION, an agricultural
trend of recent years which has greatly in¬
creased crop pr̂ uction in India, Pakistan
and Turkey. It is based on the introduction
of new varieties of crops and is dependent
on the use of large quantities of pesticides
and fertilizers. It was once hoped that the
Green Revolution could solve the problem
of feeding the world’s increasing populati¬
on, but these hopes have faded in the face
of high prices and of secondary ecological
effects. (See poLLunoN.)
GREENSPAN, AUn (1926-
economist and public official, chairman of
the Council of Economic Advisers (1974-
77) under President Gerald Ford, ap¬
pointed (1987) chairman of the Federal
Reserve Boa^ by President Ronald
Reagan to replace Paul A. Volckcr.
GREENWICH MERIDUN, imaginary
nor th -sou th l i ne on the Ea r th ’s su r face
drawn through Greenwich, London, and
both geographic poles. This line arbitrarily
h a s b e e n c h o s e n a s t h e l i n e o f ^ e r o
longitude, and the longimdes of all other
points are referenced to it.
GREENWICH OBSERVATORY.
Royal, observatory established in 1675 at
Greenwich, England, by Charles II to cor¬
rect the astronomical tables used by
sailors and otherwise to advance the art of
navigation. Its many famous directors, the
"astronomers royiU," have included J.
Flamsteed (the first), E. Halley and Sir
George Airy. The original Greenwich
building, now known as Flamsteed House
and run as an astronomical museum, was
designed by Sir Christopher wren. The
observatory is presently sited at Herst-
monceux, Sussex, where it moved in the
late 1940s. nie observatory itself is thus
no longer s i ted on the Greenwich
meridian, the international zero of longitu¬
de.

GREENWICH VILLAGE, area between
Spring and West 14th Streets in New
York City, famous since the 19th century
as an "artists’ colony." The area’s
Bohemian atmosphere has made it a
popular tourist attraction.

m o v e -

) . U S
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tholomew's Day, 1572, with aTe Deum.
Gregory XVI (1765-1846), pope 1831-
46, strengthened the papacy, aligning it
with Austria under MErratNiCH, with
whose help he suppressed arevolt in the
Papal States. He opposed the introduction
of gas lighting and railways.
G^NADA, one of the smallest inde¬
pendent countries in the Western Hemi¬
sphere.

GREGG, John Robert (1867-1948), in¬
ventor of the Gregg system of shorthand
using the phonetic principle and the fom^
of ordinary handwriting- Easy to leam, it
is now taught in most US schools, and is
adopted for use in 20 languages.
GREGG, Joaah (1806-1850). Santa Fe
trader, author of Commerce of the Prairies
(1844). aclassic of the frontier. He led
various exploratory expeditions in NCal.
and during one of these was killed falling
from his horse.
GREGORIAN CHANT. See plainsong.
GREGORY, name of 16 popes. Saint
Gregory I(c540-604). called Gregory the
Great, was pope 590-604. His papacy iaid
the foundation for the political and moral
authority of the medieval papacy. He reor¬
ganized the vast papal estates scattered all
over Italy, providing an economic founda¬
tion for the Church’s power. In 596 he
sent St. Augustine to Britain, beginning ite
conversion to Christianity. His feast day is
March 12. Saint Gr^ory II (c669-731),
pope 715-731, held office at atime of in-

c o n f r i c t b e t w e e n R o m e a n d

Official name: State of Grenada
Capital: St. George’s
Area: 133sqmi
Population: 83,812
Growth ra te : -0 .4%
Languages: English, French-Aftican
patois
Religions: Roman Catholic, Anglican
Monetary unit(s): 1East Caribbean dol¬
lar =100 cents

Land. Grenada is the southernmost of the
W i n d w a r d I s l a n d s i n t h e W e s t I n d i e s ,
90mi Nof Trinidad. The state consists of
the main island, which is mountainous,
and of the Sgroup of the Grenadines. The
climate is semitropical.
People and Economy. Over half of the
population are blacks, about 45% mulai-
toes, and 1% whites. Exports include nut¬
meg, cocoa, mace, sugar, cotton, coffee,
lime oil and bananas. Tourism is becom¬
ing an important source of income, but
Grenada is still avery poor country.
Hirtory. Discovered by Columbus in
1498, Grenada was first colonized by the
F r e n c h b u t b e c a m e B r i t i s h i n 1 7 6 2 . I t
achieved internal self-government in 1967
and became fully independent within the
Commonwealth in 1974. After abloodless
coup in 1979 aleft-wing government was
installed. In the course of an army-sup¬
ported coup in 1983, Prime Minister
Maurice Bishop and several other leaders
were slain. The US then sent troops, aided
by units from other Caribbean nations, to
protect about 1,000 Americans on the is¬
land and to restore constitutional govern¬
m e n t .

c r e a s i n g

Byzantium, and eventually excommuni¬
cated Patriarch Anastasius of Byzantium.
His feast day is Feb. 11 Saint Gregory
III (d- 741), pope 731-41, continued to be
involved in conflicts with Byzantium,
excommunicating Byzantine Emperor Leo
III- His feast day is Nov. 28. Saint
Gregory VU (cl025-1085), called Hil¬
debrand, was pope 1073-85. One of the
great medieval reform popes, he attacked
corruption in the Church, insisted on the
celibacy of the clergy and on the sole right
of the Church to appoint bishops and ab¬
bots. These refoms threatened the power
of the German monarchy, leading to dis¬
putes and war with Henry IV of Germany.
In 1084 Henry seized Rome, forcing
Gregory to flee. His feast day is May 25.
Gregory IX (cl 170-1241), was pope
1227-41. His papacy was marked by con¬
flict with Holy Roman Emperor Frederick
II, leading evenmally to war in Italy be¬
tween Imperial and papal factions.
Gr^ory X I (1329-1378) was pope
1370-78. Elected pope in Avignon, he
managed to return the papal court to Rome
in 1377, Gregory XHI (1502-1585),
pope from 1572-85, promoted the coun¬
ter-reformation through his pledge to ex¬
ecute (he decrees of the Council of Trent.
Apatron of the Jesuits, he is remembMed
for the calendar reform he sponsored and
for his lavish building program, which
emptied the papal treasury. He celebrated
ibe massacre of the Huguenots on St. Bar-
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GRENADINES, agroup of c600 small
islands, pari of the Windward Islands in
ihe West Indies, between Grenada and St.
Vincent. The Ngroup and the Npart of
Cmacou (the largest island) belong to St.
Vincent. The SGroup belongs to Grenada.
GRETZKY, Wayne (1961- ), Canadian
hockey player, with the Edmonton Oilers
1978-58 and the Los Angeles Kings from
1988. He was elected the National Hockey
League’s most valuable player 1980-87.
GREY, Zane (1875-1939), US author of
sagas about the American West. His 54
novels, of which Riders of the Purple
Sage (1912) is the most popular, have sold
over 15 million copies.
GRIEG, Edvard Hagcrup (1843-1907),
Norwegian composer who based his work
o n t r a d i t i o n a l n a t i o n a l f o l k m u s i c . H e

wrote many songs and phono pieces. His
b e s t - k n o w n o r c h e s t r a l w o r k s a r e : t h e

Piano Concerto (1869), the Peer Cyni
suites (1876) and the Holberg Suite
(1885).
GRIFFITH, Arthur (1872-1922). Irish
nationalist who founded Sirm I^in. a
major force in Ireland's struggle for inde¬
pendence from England. He led the Irish
delegation in negotiating the treaty (1921)
that establ ished the Ir ish Free State. He
was the first vice president of the Dili
Eireann and, in 1922, briefly succeeded de
VALERA as its president.
GRIFFITH, D(av id ) W(ark ) (1880-
1948). US si lent film director and
producer, often considered the fathw of
modem cinema. His immensely popular
Birth of aNation (1915) introduced major
prittciples of film technique. Griftith also
pioneered the film "spectacular." Among
his other films are Intolerance (1916),
Way Down East (1920) and Orphans of
the Storm (1922),
GRIMKE, Angelina Emily (1805-1879)
and Sarah Mtwre (1792-1873), US
abol i t ion is ts
crusaders. Angelina’s An Appeal to the
Christian Women of the South and
Emily’s An Epistle to the Clergy of the
Southern States (both 1836) urged” opposi¬
tion to slavery.
GRIMM, Jakob (1785-1863) and Wll-
helm (1786-1859), German philologists,
most famous for their col lect ions of folk
tales, notably Grimm’s Fairy Tales (1812-
1815). Jakob’s German Grammar liS\9-
37) formulated alinguistic law (Grimm’s
Law) explaining the systematic sound-
changes of consonants in the Germanic
languages from their Indo-European roots.
In 1838 the brothers began work on the

great German Dictionaro completed only
in 1960.

GR1.MMELSHAUSEN, Hans Jakob
ChristoITel von (1625-1676). German
n o v e l i s t w h o s e p i c a r e s q u e r o m a n c e
Simplicissimus (1669). set in the thirty
YEARS- WAR, rtuiks OS the great 17th-cen¬
tury German novel.
GRIS, Juan (1887-1927). Spanish cubist
painter, bom Jos6 Victoriano GonziJez. A
follower of pica.sso, he developed the style
known as Synthetic Cubism, which he ap-
pUed to still lifes in increasingly free com¬
positions.
GRISON, either of two weasellike carni¬
vores of the genus Gaiiciis found in most
regions of Central and South America.
These animals have small, broad ears,
short legs, and slender bodies (16-22in
long); weight 2-6.51b. Tlieir backs are
grayish or brown and their limbs, lower
parts, and faces ore black.
GRISSOM, Gus (I926-fr7), US astro¬
naut; the second American to be launched
into space (July 21. 1961) and the first
American to make two space flights. He
was killed during alaunch pad test at
Cape Canaveral on Jan 27,1967.
GRIZZLY BEAR, Ursus arctos hor-
ribilis, one of the largest of the North
AmMtcan brown bears. The name refers to
the grizzled coat rather than to the beast's
temper, but despite this the grizzly has
more or less been exterminated in the US.
Though classed with the carnivora, the
grizzly is largely vegetarian and rarely
eats flesh. An imposing, even terrifying,
animal, the grizzly plays abig role in the
legends of the North American pioneers.
GROFE, Ferde (1892-1972), US
poser and pianist. His best-known works
are the Mississippi Suite (1924) and the
Grand Canyon Suite (1931) and the or¬
chestration of George gershwin’s Rhap¬
sody in Blue {1924).
G R O M Y K O , A n d r e i A n d r e y e v i c h
(1909-1989), Soviet diplomat. In arapid
rise after Stalin’s purges, he became am¬
bassador to the US in WWIi and UN rep¬
resen ta t i ve o f t he USSR a f te r the war.
Named foreign minister in 1957, he held
that post for over aquarter century during
peri(^ of cold war, disarmament talks,
detente, and incidents of Soviet military
in te rvent ions in severa l count r ies . From
1985 t o 1988 he was cha i rman o f t he
presidium of the Supreme Soviet, alargely
honorific post sometimes called the
presidency of the USSR. He was suc¬
ceeded as foreign minister by ̂ uard
S H E V A R D N A D Z E .

c o m -

and women ’s r i gh ts
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study of all the laws of manlcind with an
emphasis on rules of conduct applying to
states, nations and individuals.
GROUNDHOG, afamiliar North Ameri¬
can member of the ground squirrels
popularly referred to as the woodchuck.
GROUND SQUIRREL, name for nu¬
merous relatively short-le^ed, tenes-
tr ia! rodents of the squinel family
Sciuridae. Ground squirrels are diurnal
and live in burrows, often complex under¬
ground systems, that they excavate. Many
species collect food, carrying it in their
cheek pouches and storing it in their bur¬
r o w s .

GROUNDWATER, water accumulated
beneath the earth’s surface in the pores of
rocks, spaces, cracks etc. Most under¬
ground water is meteoric and originates as
precipitation that sinks into soil and rocks.
Permeable, water-bearing rocks are aqui-
fiers; rocks with pores small enough to in¬
hibit the flow of water through them are
aquicludes. Build-up of groundwater p^
sure beneath an aquiclude makes possible
construction of an artesian well. The up¬
permost level of groundwater samraiion is
the water table. (See also peiwiahiost;
SPRING.)
GROUPER, any of numerous species of
rishes of the family Serranidae, widely
distributed in warm seas. They are char¬
acteristically large-mouthed, rather heavy¬
bodied fishes that tend to remain in dis¬
crete areas. Some are very large fishes, at¬
taining alength and weight of 6ft and
5(X)lbs.
GROUSE afami ly (Tet raon idae) o f
game birds usually town, gray or black
in plumage. They are ground birds living
on open moorland or heath, and are well-
camouflaged. Three species moult into a
wlute or parti-colored winter plumage for
camouflage in snow. Grouse feed largely
on plant material—shoots, buds and
fruits—but wiU also eat insects. In many
species males perfonn elaborate court^p
displays at established display grounds, or
"leks.” These tek species, and many
others, are polygamous.
GROVE Lef^ (Robert Moses Grove;
1900-1975), US baseball player, left-
handed pitcher for the Philadelphia Ath¬
letics (1925-33) and the Boston Red Sox
(1934_4J). He won 20 or more games in
seven consecutive years (1925-31) inclu¬
ding a31-4 record in 1931-
GROVES, Leslie Richard (1896-1970).
US anny officer who headed the Manhat¬
tan PRCUECT to develop the atomic bomb,
and was responsible for the vast construc-

GROPIUS, Walter (1883-1969), Ger-
man-American architect and teacher who
originated the profoundly influential
BAUHAUS style, characterized by amar¬
riage of form and function, and the use of
modem materials (especially glass). His
designs include the Baubaus in Dessau
(1926) and (in collaboration) the Pan Am
Building in New York,
GROPPEE WiUiam (1897-1977), US
satirical cartoonist and painter whose
theme was social and economic injustice.
In the 1930s his expressionist paintings
won widespread recognition. He dso
painted murals in important public build¬
ings.
GROSBEAE name of several thick-
billed birds. TTie pinefinch breeds in
Arctic forests. Its plumage is similar to
that of the crossbill.
G R O S S N A T I O N A L P R O D U C T
(GNP), the total value of goods and ser¬
vices produced by anational economy
before any deduction has been made for
depreciation (the net national product).
The annual growth of the GNP is often
taken as an indicator of the state of a
country’s economy, but its significance is
limited because it does not take inflation
into account. Its chief purpose is to indi¬
cate anation’s comparative national
w e a l t h .

GROSVENOE Gilbert Hovey (1875-
1966), US editor who transformed the Na-
tiontd Geographic Magazine from atech¬
nical bulletin of the National Geographic
Society in Washington to ahugely popular
illustrated magazine whose subscribers
were also memben of the society. He was
editor of the magazine 1903 654 and
president of the society 1920-54.
GROS VENTRE two Native American
tribes, the Atsina and the Hidatsa, of the
northern Great Plains. The Gros Ventre
was named for their sign language, which
consisted of hand signals in front of their
stomachs.
GROSE Geoj^e (1893-1959), German-
American satirical artist. He was an early
member of the dada movement. His
caricatures, especially those attacking cor¬
ruption and militarism in post-WWI Ger¬
many, are among the most persuasive ex¬
pressions of misanthropy in the 20th cen¬
tury. He moved to the US in 1933.
GROnUS, Hugo (1583-1645), Dutch
jurist, considered the father of internation¬
al law. In 1619 he was condemned to life
imprisonment for his political activity, but
he escaped to Paris. Tliere he wrote On the
Law of War and Peace (1625). This was a
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tion program involved. Before the war he
supervised all US military construction in¬
cluding the building of the PEhtTAGON.
GROWTH, the increase in the size of an
organism, reflecting either an increase in
the number of its cells or one in its proto¬
plasmic materia], or both. Cell number
and protoplasmic content do not always
increase together; cell division can occur
without any increase in protoplasm, giving
alarger number of smdier cells. Alterna¬
tively, protoplasm can be synthesized with
no cell division so that the cells become

larger. Any increase in protoplasm re¬
quites the synthesis of cell components
such as nuclei, mitochondria, thousands of
enzymes, and cell membrane,

lliese require the synthesis of macro¬
molecules such as (Hoteins, nucleic acids
and polysaccharides from amino acit^,
sugars and fatty acids. These subunits
must be synthesized from still simpler
substances or obtained from the environ¬
m e n t .

Growth curves, which plot time against
growth (such as the number of cells in a
bac te r ia l cu l tu re , the number o f human
beings on earth, the size or weight of a
plant seedling, an animal or an organ of an
animal) all luive acharacteristic S-shape.
This curve is divided into three parts: the
lag phase, during which cells prepare for
growth; the exponential phase when ac¬
tual growth occurs, and the stationary-
phase when growth ceases. The time any
particular cell or group of cells remains in
any phase depends on their type and the
panicular condition prevailing. The lag
phase represents aperiod of rapid growth
of protoplasm so that the ce^ become
larger without any increase in their num¬
ber. The duration of the lag phase depends
on the resynthesis of the enzyme systems
required for growth and the availability of
the necessary raw materials.

Basically each original cell must obtain
sufficient components to form two new
cells. During the exponential phase, each
cell gives rise to two ceils, the two to four
and so on, so that the number of cells after
ngenerations is 2“. The generation or
doubling time for any particular cell is
constant throughout the exponential
phase. The time for organisms to double
their mass ranges from 20 min for some
bacteria to 180 days for ahuman being at
birth. If exponential growth were un¬
l i m i t e d , o n e b a c t e r i a l c e l l i n 2 4 h o u r s
would give ri.se to some 4,000 tons of
bacteria. However, the exponential growth
usually ceases (giving the stationary

phase} either because of lack of an essen¬
tial nutrient or because waste products
produced by the cells pollute the environ-
m e r i L

GRUMMAN, Uroy (1895-1982), US
b u s i n e s s m a n a n d m a n u f a c t u r e r w h o

founded the Grumman Aircraft Corpora¬
tion, producers of both military (e.g.. F-
16) and civilian aircraft, as well as boats
and trucks.

GRUNT, in biology, any of about 80 spe¬
cies of marine fishes of the family Poma-
dasyidae. found along shores in warm and
tropical waters of the major oceans. They
are snapperlike but with weaker teeth and
are named for the piglike grunts they can
produce with their throat teeth.
GUADALCANAL, largest of the So¬
lomon ISLANDS in the SPacific. Volcanic

in nature, it supports extensive coconutplantations whi^ are the economic
mainstay; copra and timber are the main
exports. The island was the scene of a
decisive battle of WWH in 1943, when it
was recaptured by Allied troops from the
Japanese.
GUADALUPE HIDALGO, Treaty of ,
was signed by the US and Mexico at this
Mexican town in 1848 to end the Mexican
WAR. Mexico agreed to cede what are now
Tex., Cal., Utah.. Nev.. and parts of N.M..
Ariz., Col., and Wyo. to the US in return
for $15 million and other benefits. The
treaty guaranteed Mexican.s' land rights,
but these were not respected.
G U A D A L U P E M O U N T A I N S N A -
TIONAL PARK covers I28.6sq mi of
Tex. Eof El Paso. An area of geological
interest, particularly for its limestone for¬
mations. it contains prehistoric Indian
ruins and awide variety of wildlife: estab¬
lished 1966.
GUADELOUPE, overseas department of
France composed of two islands in the E
Caribbean Sea, Grande-Tene and Basse-
Terre. With some smaller islands they
cover atotal area of 687sq mi. AFrench
settlement since 1635, it was captured by
the Bri t ish in the .seven years- war and
confirmed as French in 1815; the largely
black population speaks aFrench patois.
Bananas , co f fee , cacao and van i l l a a re
produced and tourism is important. Pop
335.000.
GUAM, largest and southernmost of the
M a r i a n a L s l a n d s , i n t h e P a c i fi c O c e a n
6 , 0 0 0 m i Wo f S a n F r a n c i s c o . A U S t e r ¬
ritory since 1898 and an important US
navid and air base. Guam was captured by
the Japanese in 1941. and was recaptured
by the US in 1944.



5 3 6 G U A N

tile, lacking the rich volcanic soils of the
coast or the cooler climate and hi^ rain¬
fal l of die Ncentral area. To the Nis the
Pet£n. arain fcvest plateau with areas of
savama covering athird of the country.
The climate varies from the tropical Pet6n
and coastal areas to the subtropical and
temperate highlands.
People. The native Indians moved into the
higMand areas as Spanish colonizers occu¬
pied the valleys, and many of them still
live there. Today they account for over
54% of the population, only 4% being
white; the remaiiider are mestizos. The In¬
d ians mainta in at radi t ional fami ly-
oriented village culture, speaking mainly
their own dialects.
Economy. Coffee plantations account for
almost half the nation’s revenues. Cotton
is also an important product, having super¬
seded banana cultivation since the 1930s.
Other exports are tobacco, vegetables,
fruit and beef. Guatemala has only limited
mineral resources; nickel , chromate, s i l¬
ver. lead and zinc are produced. Manufac¬
turing industries are nuinly devoted to the
processing of local produce but they are
steadily expanding. Although Guatemala
joined the Central American Common
Maiket in 1961, the US remains its prin¬
cipal trading parmer, taking over 30% of
its exports and providing about 40% of its
impom.
History. The Indian Mayas ruled the area
from about AD 300, but t i teir civi l izat ion
declined and they were unable to offer
much resistance to (he invading Spaniards
under Alvarado in 1524.

With the breakup of the Spanish New
World, Guatemala became independent in
1821, and subsequently was amember of
the Central American Federation (1821-
39). The recent history of Guatemala has
seen asuccession of dictatorships, military
coups, new constitutions, electoral fraud,
left- and right-wing terrorism, guerilla
insurgencies, human-rights abuses, drug
trafficking, and corruption.
GUATEMALA CITY, capital of Guate¬
mala department and of Guatemala. It is
the largest city in Central America and the
nation's political, social, cultural, and
economic center. Lying in an inteimon-
cane valley of the central highlands at an
elevation of 4,897ft above sea level, it has
the temperate climaie and invigorating
mountain atmosphere characteristic of
high altitudes in the tropics. Pop 756,000.
GUAVA, tropical American tree (Psidium
guajava): the astringent yellow pear-
shaped fruit is used to make guava jelly. It

GUAN, type of large, pheasantlike bird
which l ives in the forests o f South and

Central America. It is olive-green or
b r o w n .
GUANTANAMO BAY, la rge natura l
harbor in Cuba, site of aUS naval base
strategically placed with access to tbe
Caribbean and Panama. It has been leased
to the US since 1903 but since 1960 has
been isolated and harassed by the hostile
CASTRO regime.
GUARANI INDIANS, group of primitive
South American tribes, link^ by langua¬
ge, who once lived in an area now covered
by parts of Paraguay, Brazil and Argen¬
tina. Conquered by Spain in the 16th cen¬
tury, their numbers have been reduced by
disease. Their language, however, is now
the second language of Paraguay.
GUARNERL family of violin makers of
Cremona in Italy. Andrea (cl626-1698),
with STRADivARRIS, an apprentice of amati,
founded the dynasty. His sons Giuseppe
(1666-1739?) and Pietro Giovanni
(1655-^:1740). and Pietro (1695-cl765), a
grandson, continued the trade, but the
most renowned member of the family was
the eccentric and experimental Giuseppe
"del Gesb"(cl687-1745).
GUATEMALA, northcmirwst republic in
Central America.

OfUciai naine: Republic of Guatemala
Capital: Guatemala City
Area:42.042sq mi
Population: 9,266,000
Growth ra te : 2 .5%
Languages: Spanish; Maya-Quich6 dia¬
lec t s
Religion: Roman Catholic
Monetary unlt(s): 1quetzal =
100 centavos

L a n d . G u a t e m a l a i s a m o u n t a i n o u s

country composed largely of volcanic
highland at altitudes of 2,000-6,000ft, al¬
though mountain peaks such as Mount
Tajumulco (13,845ft) rise much higher.
The Eand Whighlands are not very fer-
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has ahigh vitamin Ccontent.
GUAYULE, rubber-bearing desert shrub
(Parlhenium argentarum), native to the
north centra] plateau of Mexico and the
Texas Big Bend area. It has narrow silvery
leaves that alternate along the stem and
very small white flowers.
GUENON, any of approximately twenty
species of monkeys of the fami ly
Cercopithecidae living in Africa south of
t h e S a h a r a D e s e r t . G u e n o n s a r e s l i m ,
graceful, quadrupel monkeys with long
arms and legs, short faces, and non-
prehensile tails that are longer than (he
combined head and body length of about
12*26 in .
GUERNICA, town in NSpain in the
Basque province, destroyed by bombing
in 1937 by German planes fighting for
FRANCO in the Spanish Civil War. picas-
so’s picture commemorating the event is
in the Prado in Madrid. Pop 16,300.
GUERNSEY, second largest of the Chan¬
nel Islands; area 24.5 sq.mi; population
56,150. Hie capital is St. Peter Port. Since
1970 it has been amajor financial center.
GUERRILLA WARFARE is waged by
irregular forces in generally small-scale
operations, often in enemy-held territory.
The term (Spanish: little war) originally
applied to the tactics of Spanish-Porm-
guese inegulars in the Napoleonic Wars.
Traditional guerrilla warfare is generally
waged against larger and better-equipped
conventional forces; it is usually part of a
wider strategy, as for example the ac¬
t iv i t i es o f the res is tance movements in

Nari-occupied Europe, which were part of
overall Allied strategy. Guerrilla fighters
must avoid open battle as much as pos¬
sible, exploiting the mobility gained ftom
lack of equipment and supply lines. To
compensate for these they must have a
wide degree of popular support. They
must rely on hit-and-run tactics, ambush,
sabotage and the psychological effect of
unpredictable attack.

Recent years have seen the development
of the "urban guerrilla," whose desire is
not to expel an invader by ageneral in¬
surrection but to so disorganize the fabric
of society that afaction can seize power
without relying on popular support. To
this end ambush, hijaebng and bombing,
directed both at specific targets and simp¬
ly at the populace at large, have become
increasingly common. Such revolutionary
guerrilla warfare tends to be offensive rat¬
her than defensive. It is ideological rather
than patriotic in nature. More centralized
than conventional guerrilla fighting, it is

easier to suppress in the earlier stages.
With the advent of the nuclear age, guer¬
rilla warfare is perceived to have distinct
advantages. No longer relegated to the un¬
derdog, it avoids large-scale confronta¬
tions which might lead to escalation, is
less expensive for aggressors than all-out
war and can be easier to disclaim.
GUEVARA, Che (Ernesto Guevara de la
Sema; 1928-1967), Argentinian-boni
Cuban communist revolutionary and guer¬
rilla leader, who helped organize castro's
coup in 1959. After serving as president of
(he Cuban national bank and minister of
industry, he went to Bolivia in 1966 to
direct the guerrilla movement there. He
was captured by the Bolivian army artd
execute.
GUGGENHEIM, name of afamily of
US industrialists and philanthropists.
M e y e r ( 1 8 2 8 - 1 9 0 5 ) e m i g r a t e d t o
Philadelphia from Switzerland in 1847
and set up abusiness importing Swiss
lace. Aided by his seven sons he later es¬
tablished large smelting and refining
plants. One son, Daniel (1856-1930), ex¬
tended the concern internationally and set
up an aeronautics research foundation.
Another son, Simon (1867-1941), was a
US senator fiom Col . and estab l ished a
memorial foundation awarding fellow¬
ships to artists and scholars. The sixth son,
Solomon Robert (1861-1949), founded
the Guggenheim Museum in New York.
GUIANA, British. See Guyana.
GUIANA, Dutch. See suriname.
GUIANA, French. See french guiana.
G U I C C U R D I N L F r a n c e s c o ( 1 4 8 3 -
1540), Italian statesman and historian. He
held various offices in his native Florence
and in the service of Pope Leo X. His his¬
tory of Italy during the Italian Wars is
considered aRenaissance masterpiece.
GUIDED MISSILE, flying weapon that
can alter its course during flight toward a
target.

It usually consists of arockellike body
containing arocket or jet engine, asmall
computer and an explosive w êad.
GUroE DOG. See sheing-eye dogs.
GUILD, association of merchants or
craf tsmen in the same t rade or craf t to
protect the interests of its members.
Guilds had both economic and social pur¬
poses and flourished in Europe in the
Middle Ages. Merchant guilds were often
very powerful, controlling trade in one
a r e a , o r i n t h e c a s e o f t h e H a n s e a t i c
League much of NEurope. The guilds of
individual craftsmen such as goldsmiths,
weavers or shoemakers, regulated wages.
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reclaimed for the cultivation of rice and
bananas. Behind the narrow coastal plain
is the high and extensive Fouta Djallon
plateau, the slopes of which are densely
f o r e s t e d . M t N i m b a i n t h e S E i s t h e
highest peak (5,800ft). Tlie annual rainfall
is especially heavy in the coastal region,
the average being 169in. The climate and
vegetation support arichly varied wildlife.
People and Economy. The population is
made up of about 16 ethnic groups, notab¬
ly the Fulani, Malinke, Soussou and Kissi.
The majority of Guineans are Muslims,
but many are animist. Most of the people
live in villages. Although most Guineans
are illiterate, free education is having a
strong impact Besides the capital, Conak¬
ry, the principal towns arc Kankan and
I^dia. Agriculture is central to the
country’s economy, engaging some 85%
of the work force and accounting for about
30% of the gross national product. Tradi¬
tional export crops, including palm ker¬
nels, coffee, pineapple and bananas, have
been declining in recent years, and
aiumioum, bauxite, iron ore and diamonds
play an increasingly important role in the
economy. Manufacturing is negligible.
Large herds of small Ndama cattle are
bred on the plateau.
History. Portuguese exploration began in
the 15th century and by the 17th there was
extensive trade with Europe. AFrench
colony, Guinea became independent in
1958, where upon France stopped supply¬
ing aid, which was subsequently accê ^
from both communist and non-communist
countries. After independence politics
were dominated by S6kou Tourt who
served as president ftom 1958 until his
death in 1984. The army then seized
power, freeing many political prisoners
and reversing Tours’s socialist policies in
an e f f cM to ha l t t he na t i on ' s economic
decl ine.

Anew constitution adopted in 1990
promised afuture civilian government and
democratic inst i tut ions.
jGUINEA-BISSAU, formeriy Portuguese
Guinea, arepublic in WAfrica, is wedged
between Senegal to the Nand the
Republic of Guinea to the Eand S, with
various coastal islands and an offshore ar¬
chipelago in the Atlantic.
Land. Low-lying and crossed by many
r ivers , the main land cons is ts o f coas ta l
swamps, aheavily forested central plain
and savanna grazing land to the E. The
climate is hot and humid, with heavy rains
May-Oci.
People and Economy. Africans form

quality of production and working condi¬
tions for apprentices. Wealthy guilds built
extensive headqipters for themselves,
some of which still stand. The guild sys¬
tem declined from the 16th century be¬
cause of changing trade and work condi¬
t i o n s .

GUILFORD COURTHOUSE, Ba t t le
of, battle in the revolutionary war in
North Carolina on March IS, 1781, be¬
tween the Southern Army under Nathanael
GREENE and the British under cornWaujs.
Greene was defeated, but the British suf¬
fered great losses and withdrew, abandon¬
ing the drive to capture the center of the
s t a t e .

GUILLEMOT, diving seabird of the auk
femily which breeds in large families on
the rocky NAtlantic coast. The common
guillemot has asharp bill and short tail,
and sooty-brown and white plumage.

Guillemots build no nests, but they lay
one large, almost conical egg on the rock.
GUILLOTINE, device for beheading; an
oblique blade between two upright posts
falls, when asupporting cord is released,
onto the victim's neck below. It came into
use during the french revolution in

t o J - I . G u i l l o t i n ’ s c a l l f o r aresponse
"humane" form of execution. Used for the
l a s t t i m e i n F r a n c e i n 1 9 7 1 , i t w a s
abolished with the elimination of the
nation's death penalty in 1981.
GUINEA, West African republic, be¬
tween Gu inea-B issau and S ie r ra Leone,
sharing frontiers with Senegal, Mali, Ivory
Coast and Liberia.

Official name: Republic of Guinea
Capital: Conakry
Area: 94,926sq mi
Population: 7,456,000
Growth ra te : 2 .5%
Languages: French. Soussou, Manika
Religions: Muslim; Animist; Otristian
Monetary unit(s): 1sily =100 corilles

Land. It is atropical country. Ilie Atlantic
coast l ine has many estuar ies and
mangrove swamps, which have been
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98% of the population; most are engaged
in agriculture, on which the economy is
based.

Moors introduced the guitar into Spain
about the 13th century, and the Spanish
guitar with Five strings evolved in the
1500s, becoming the Spanish national
musical instrument. The modem guitar
has.six, sometimes metal, strings.
GUITRY, Sacha (1885-1957), Russian-
born French actor, playwright and film
producer. His prolific output included 130
comedies. His best -known fi lms are The
Comedian (1921) and The C/ieaf (1935).
G U L F I N T R A C O A S T A L W A T E R ¬
WAY, system of navigable waterways,
both natural and man-made, running about
l.lOOmi along the Gulf of Mexico from
Apalachee Bay. Fla., to Brownsville, Tex.
GULF OF CALIFORN^ 700ml arm of
the Pacific Ocean separating Baja (Lower)
California. Mexico, from the Mexican
slates of Sonora and Sinaloa to the E.
GULF OF MEXICO, off the SE coast of
N o r t h A m e r i c a b e t w e e n t h e U S a n d
Mexico, and bounded to the Eby Cuba. It
is linked to the Atlantic by the Strait of
Florida and to the Caribbê  by the Strait
of Yucatan. Extensive petroleum deposits
are worked offshore.
GULF OF TONKIN RESOLUTION,
put before the US Congress on Aug. 4.
1964, by President Lyndon B. Johnson,
following attacks by North Vietnamese
vessels on US destroyers in the Gulf. The
resolution gave the president power to
take measures necessary to repel other at¬
tacks and prevent aggression. The resolu¬
tion was later seen as the beginning of
full-scale US involvement in die Vietnam
War and was attacked for giving excessive
power to the president. In July 1970 the
Senate voted to revoke its authorizations.
GULF STREAM, warm ocean current
flowing N, then NE. off the Ecoast of the
US. Its weaker, more diffuse continuation
is the E-flowing North Atlantic Drift,
which is responsible for wanning the
climates of WEurope. The current, often
taken to include also the Caribbean Cur¬
rent, is fed by the NEquatorial Current,
and can be viewed as the western part of
the great clockwise water circulation pat¬
tern of the NAtlantic.
GULF WAR, confUct 1990-91 in the
Persian Gulf area between Iraq and an in-
temational coalition led by the US under
United Nations sanction. In Aug. 1990
Iraq invaded and annexed oil-rich Kuwait,
with which it had long bad disputes about
borders and oil production. The US
Security Council promptly condemned the
invasion and demanded that Iraq with¬
draw. US Pres. George Bush, who for

OfQcial name: Republic of Guinea-
Bissau
Capital: Bissau
Area: 13.948sq mi
Population: 1,024,0(X)
Growth ra te : 2 .4%

Languages: Cape Verde-Guinean Cri-
oulo; Portuguese
Religions: Animist. Muslim, Roman
Cathol ic
Monetary unit(s): 1Guinea-Bissau peso
=100 cen tavos

The chief export is peanuts; the main
food crop, rice. Seafood is an increasingly
important export. Industry is limited but
expanding. The largest town and main
port is Bissau, the capital.
History. First visited by the Portuguese in
1446-47. the country became aPw-
(uguese colony and acenter of the slave
trade. It became an overseas province of
Portugal in 1951, and in 1963 nationalists
started awar of independence which con¬
tinued for 10 years. The independence of
Guinea-Bissau was proclaimed in 1973
and recognized by Pwruga] in 1974. Un¬
der i t s 1984 cons t i tu t ion Gu inea-B issau
has been aone-party state. However, de¬
mocratic reforms have been promised and
apresidential election scheduled for 1993.
GUINEA PIG, Coviti porcellus, adomes¬
tic pet related to the cavies of South
America. The plump body, absence of tail
and extremely short legs ate quite distinc¬
t i v e .
GUINNESS, Sir Alec (1914- ). English
stage and screen actor, remarkable for his
versatility in both comic and serious roles.
H i s fi l m s i n c l u d e K i n d H e a r t s a n d
Coronets (1950) and The Bridge on the
River Kwai (1957), for which he won an
Academy Award.
GUITAR, stringed musical instrument,
related to the luce, played by plucking. Its
curved sides form awaist̂  shape. The
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until the mid-19th century. It consists of
about 75% potassium (or sodium) nitrate.
10% sulfur and 15% charcoal; it is readily
ignited and bums very rapidly. Gunpow¬
der was used in fireworks in 10th-century
China, as apropellant for firearms from
the 14th century in Europe and for blast¬
ing since the late 17th century. It is now
used mainly as an igniter, in fiises and in
fi r e w o r k s .
GUNPOWDER PLOT, conspiracy of a
group of English Roman Catholics led by
Robert C êsby to blow up King James t
his family and government in the Houses
of Parliament on Nov. 5, 1605. Guy
FAWKES was arrested while setting charges
under the Houses of Parliament and under
torture disclosed the names of the con¬
spirators, who were executed. In England
N o v . 5 i s c e l e b r a t e d w i t h b o n fi r e s ,
fireworks and the burning of effigies.
GUNTHER, John (1901-1970), US jour¬
nalist and author. His background as a
foreign correspondent enabled him to
write the highly successful "Inside" books,
the first being Inside Europe (1936); in
describing various countries these blended
personal observation with historical and
economic analysis to provide avivid pic¬
t u r e .

GURKHAS, dominant Hindu race in
Nepal, and its ruling dynasty. The name
has become attached to the Nepalese sol¬
diers serving in the British army. Gurkha
regiments are famous for their great
courage, endurance, discipline and loyalty.
The Gurkhas carry the famous kukhri. a
long knife with ahooked blade.
GUSTAVUS, name of s ix k ings of
Sweden. Gustavus IVasa (14967-1560)
was founder of the modem Swedish na¬
tion. ASwedish noble, he led the success-
fill revolt against the Danes 1520-23 and
was elected king. Instmraental in the es¬
t a b l i s h m e n t o f L u t h e r a n i s m a n d t h e
growth of the economy, he took firm con¬
trol of the country and established an
hereditary monarchy. Gustavus II Adol¬
phus (1594-1632) reigned from 1611.
One of the great generals of modem times,
he made Sweden aEuropean power.
When he came to the throne, Sweden was
at war with Denmark, Russia and Poland.
In 1613 he ended victoriously the Danish
war and in 1617 the Russ ian . Wi th h is
chance l l o r Coun t Oxens t i ema he i n t r o¬
duced wide internal reforms. He joined the
!raiRTY YEARS WAR u) 1631, Scoring the
first Protestant victory at Breitenfeld
(1631). He was killed in his victory at
Lutzen in 1632. Gustavus HI (1746-

years had supported Iraq’s milit^ build¬
up in the belief that he was subilizing the
Middle East, was outraged by this action
of Iraq’s dictator. Saddam Hussein, and
resolv^ that it "would not stand." In Nov.
1990 Bush ordered the operation "Desert
Shie ld . "

When Iraq refused to meet UN demands
by Jan. 15, 1991, an offensive nicknamed
"Desert Storm" was begun. For six weeks
coalition aircraft bombarded milit^ tar¬
gets in Iraq and Iraqi military posirions in
and around Kuwait. On Feb. 23 armored
foces began to drive west and north of
Kuwait cutting off fleeing Iraqi troops.
Four days later Bush ordered the advance
halted and declared the war won. Coali¬
tion casualties were extremely light; the
US lost 146 dead, including 35 by "friend¬
ly fire” and 12 women. Iraqi losses were
estimated at more than 100.000 dead, plus
enormous destruction of military equip¬
ment and societal infrastructure. Neverthe¬
less, Saddam Hussein remained in power,
and coalition forces stood by while he
subdued Shi’ite (in the S) and Kurdish
rebels (in the N). In August 1992 the
coalition forces started air surveillances to
keep Iraqi airplanes out of the northern
and southern parts of the coun .̂
GULL, seabird of the family Laridae.
Gulls arc usually 10-30in long, white with
gray or black on the back and wings, and
with alarge beak.
GULLAH, descendants of freed slaves
who settled in the coastal districts of S.C.
and Ga. The name is also used for their
Creole dialect, ablend of various African
languages and English; it resembles
neither very closely.
G U L L I V E R ’ S T R AV E L S , s a t i r i c a l
novel by the Irish writer Jonathan swift
published 1726. The four counuies (Lil-
liput, Brobdignac, Laputa, Honyhms)
visited by the narrator Gulliver ridicule
different aspects of human nature, cus¬
toms, and politics.
GULLS, strong-flying and swimming
seabirds fonning the subfamily Lannae.
The plumage is basically white with
darker wings and back. Some species
develop adark hood in the breeding
plumage. There are altogether some 40
^>ecies of gulls and the group is
widespread. GuUs are avery successful
and adaptable group and many species
have now become common inland as sca¬
vengers on refuse, or on plowed land.
GUNPOWDER, or black powder, alow
explosive, the only one known from its
discovery in the West in the 13th century
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1792) became king in 1771. at atime of
factionalism and unrest. He regained
much of the monarchy’s lost power in
1772, and ruled well, introducing many
liberal reforms. He was assassinated by a
conspiracy of discontented nobles. Gas*
tavtts IV (1778-1837) reined 1792-
1809. In 1805 he joined acoalition against
Napoleon and lost Swedish Pomerania
and territory in Germany; despite English
help he lost Finland to Russia in 1808. He
was then deposed and exiled. Gustavus V
(1858-1950), apopular sovereign, reigned
from 1907. Gustavus VI Adolphus
(1882-1973) reigned from 1950. He was
an able and popular monarch; in 1971 the
monarchy was stripped of its powers, but
this was deferred during his reign. He wa.s
also anoted archaeologist.
GUSTON, Phi l ip (c l913- l980), Ca¬
nadian-born US painter afollower of
abstract expressionism; his White Painting
scries is often reminiscent of Monet.
GUTENBERG, Johann (cl400-1468).
German printer usually considered the in¬
ventor of printing from separately cast
metal types. By 1450 he had apress in
Mainz, financed by Johann Fust (cl4(K>-
cl466) but in 1455 he'handed over the
press (and his invention) to Fust in repay¬
ment of debts. By now the Gutenberg (or
Mazarin) Bible was at least well under
way; each page has two columns of 42
lines. Gutenberg possibly founded another
press some time later.
G U T H R I E , S i r ( W i l l i a m ) Ty r o n e
(1900-1971), influential British stage
director, famous for his experimental ap¬
proach to traditional works. His Shakes¬
peare productions and his vigorous and
realistic opera productions, such as Peter
Grimes (1946) and Carmen (1949 and
1952), set new standards in their time. The

establishment in 1963 of the Tyrone
Guthrie Theater at Minneapolis, Minn.,
under his direction, spurred the develop¬
ment of regional theater in the US.
GUTHRIE, Woody (Woodrow Wilson
Guthrie; 1912-1967), US folksinger
whose compositions and guitar style have
had enormous influence on modem fo l k
music. He developed the characteristic
themes of his “protest" songs as amigrant
worker in the 1930s.
GUTHRIE TEST, a lso ca l led the Guthr ie
bacterial inhibition assay: ablood or urine
test for phenylalanine, an amino acid.
Elevated levels in babies may indicate
phenylketonuria (PKU), an inlierited en¬
zyme deficiency disease that causes men-
td retardation if not diagnosed and treated

soon a f te rb i r th .
GUTIERREZ, Gustavo (1928- ).
Peruvian Roman Catholic priest, professor
of theology at the Catholic U. in Lima. In¬
fluenced by the poverty and violence
around him, he develop^ in the 1960s
LIBERATION 'ntEOLOGY, ablend of Marxist
and Chr is t ian doct r ine, to dea l w i th the
concerns of the poor. He wrote ATheol¬
ogy of Liberation (1971).
GUYANA, independent [public on the
NE coast of South America, largest of the
three countries in the Guiana region.

Official name: Co-operative Republic of
Guyana
Capital: Georgetown
Area: 83,OOOso, mi
Population: 749,500
Growth ra te ; -0 .4%
Languages: English, Hindi. Chinese; Por-
mguese also spoken
Religions: Chnstian, Hindu. Muslim
Monetary unit(s); 1Guyana dollar =100
c e n t s

Land. The sparsely .settled interior is
largely massive sandstone plateaus, up to
50M in height, sloping up to the Guiana
Highlands in the S. Much of the more
densely populated coastal strip, 10-40mi
in width, lies below sea level; some of it is
reclaimed land. About 85% of the country
is tropical rain forest. Heat is constantly
around 80”F with average humidity of
about 75%; rainfall at the coast is around
90in ayear.
People. More than 90% of the population
lives along the coast. The main ethnic
^ups are East Indians (descendants of
imported labor), 53%, and blacks. 36%;
there are also about 30,000 Amerindians.
Many of the professional classes are
European or Chinese. Education is com¬
pulsory between 6and 14, and literacy is
around 85%.

Economy rests on agriculture, especially
sugarcane grown on plantations near the
coast. Rice is the other major crop. Impor¬
t a n t m i n e r a l r e s e r v e s i n c l u d e b a u x i t e
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women, specifically disorders of the
female reproductive tract; often linked
with obstetrics. Contraception, abortion,
sterilization, infertility and abnormalities
o f m e n s t r u a t i o n a r e t h e c o m m o n e s t
problems. The early recognition and treat¬
ment of cancer of the womb cervix after
Pap smear tests have become important.
Other tumors of womb or ovaries, benign
or malignant, and disorders of genital tract
or closely related bladder following preg¬
nancy. commonly require gynecological
surgery. Dilatation of the cervix and curet¬
tage of womb endometrium (D and C) is
used fequently for diagnosis and someti¬
mes for treatment of menstrual disorders
or postmenopausal bleeding.
GYNECOMASTIA, enlargement of the
male breasts. This usually occurs if aman
is given female sex hormones or one of a
small number of drugs.
GYPSIES, nomadic people of Europe,
Asia and North America. They are
believed to have originated in India; their
language, Romany, is related to Sanskrit
and Prakrit. The gypsies probably began
their westward migration about AD 1000.
By the 15th century they had penetrated
the Balkans. Egypt and North Africa. In
the 16th century they were to be found
throughout Europe. Often known as
thieves and tricksters, they have met with
little toleration. In WWn many European
gypies were executed by the Nazis. There
is astrong gypsy tradition of folklore,
legend and song, and this, combined with
the independeiKc of their lives, has in¬
spired the romantic imagination of many
musicians, artists and writers.
GYPSOPHILA, any plant of the genus
Gypsophila with aprofusion of small
usually while composite flowers.
GYKiUM, mineral composed of calcium
sulfate and water, used to make wallboard
and for casts and molds.
GYPSY MOTH, Portheiria dispar, a
pretty moth originating in Europe and
later int roduced to North America. Here,
in the absence of natural enemies, it has
become aserious pest; the caterpillars feed
on the leaves of deciduous trees, particu¬
larly fruit trees, and their occasional mass
outbreaks can lead to complete defolia¬
t ion .
GYROCOMPASS, acontinuously driven
gyroscope which acts as acompass. It is
unaffected by magnetic variations and is
used for steering large ships. As the earth
rotates the gyroscope experiences atorque
if it is out of the meridian- The resulting
tiiting is sensed by agravity-sensing sys-

(Guyana’s chief export), diamonds and
manganese. Hardwood from the enormous
forests is also becoming an important
r e s o u r c e .

History. Guyana’s original inhabitants
were Carib and Arawak Indians. The
Dutch were the first to colonize the area,
setting up polders to reclaim land and im¬
porting Negro slaves to cultivate sugar
and tobacco. The region became British in
1815 and was subsequently known as
British Guiana. East Indian labor was im¬
ported in the 19th century. Amid political,
economic and racial unrest Guyana
achieved internal self-rule in 1961 and full
independence in 1966. The country has
long-standing border disputes with
Venezuela and Suriname. In 1979. amass
suicide-execution of 911 members of Rev.
Jim Jones’s People’s Temple cult took
place in the Guyana jungle. Forbes
Burnham, who led the country to ind^
pendcnce, seryed as president until his
death in 1985.
GWYN, Nel l (1650-1687) , Engl ish
actress, favorite mistress of Charles 11
from 1669. Daughter of abrothel-keeper,
she became an orange-seller in the King’s
theater, and 1666-69 its most popular
actress. She bore Charles two sons.
GYMNASTICS, asystem of exercise

'■ designed not only to maintain and im¬
prove the physique, but also as asport. In
ancient Greece gymnastics were important
in education, including track and field ath¬
letics and training for boxing and wres¬
tling. Competitive gyiMastics are ascries
of exercises on set pieces of apparatus;
parallel bars, horizontal bar. side and
vaulting horses, beam and asymmetric
bars. The US system, derived from the
Geiman, is desired to assist physical
growth; the Swedish system aims at rec¬
tifying posture and we^ muscles; and the
Danish system seeks general fitness and
endurance.
GYMNOSPERMS, the smaller of the
two main classes of seed-bearing plants,
the other being the angiosperms. Gym-
nosperms are characterized by having
naked seeds usually formed on open
scales produced in cones. All are perennial
plants and most are evergreen. There are
several orders, the main ones being the
Cycadales, the cycads or sago palms; the
Coniferales including pine, larch, fir and
redwood; the Ginkgoales. the ginkgo; and
the Gnetales, tropical shrubs and woody
vines.
GYNECOLOGY, branch of medicine
and surgery, specialiring in diseases of
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lem which itself applies atorque to the
gyroscope which returns it to the N-S
meridian. The sensitivity of such in¬
struments decreases with latitude away
from the equator.
G Y R O G R A P H , a n i n s t r u m e n t f o r
recording revolutions.
G Y R O P I L O T, a n a u t o m a t i c d e v i c e f o r
keeping aship or airplane on agiven
course using signals from agyroscopic
reference. The marine version operates a
ship’s rudder by displacement signals
from the gyrocompass. In an airplane, the
device is usually known as an automatic
pilot and consists of sensors to detect
deviations in direction, pitch and roll, and
pass signals via acomputer to alter the
controls as necessary.
GYROSCOPE, aheavy spinning disk
mounted so that its axis is free to adopt
any orientation. Its special properties
deptend on the principle of the conserva¬
tion of angular momenmm. Although the
scientific gyroscope was only devised by
J. B. L. FOUCAULT in the mid-l9th century,
the chi ld 's t radi t ional spinning top
demonstrates the gyroscope principle. The
fact that it will stay upright as long as it is
spinning fast enough demonstrates the
property of gyroscopic inertia: the direc¬
tion of the spin axis resists change. This
means that agyroscope mounted univer¬
sally, in double gimbals, will maintain the
same orientation in space however its sup¬
port is turned, aproperty applied in many
navigational devices. If aforce tends to
alter the direction of the spin axis (e.g„ the
weight of atop tilting sideways), agyro¬
scope will turn about an axis at right-
angles to the force for as long as it is ap¬
plied; this movement is known as preces¬
s ion .

Instrument gyroscopes usually con^st
of awheel having most of its mass con¬
centrated at its rim to ensure alarge mo¬
ment of inertia. The wheel is kept spin¬
ning in frictionless bearings by an electric
motor. Once the wheel is set spinning its
response to applied torques can be
m o n i t o r e d o r u s e d i n c o n t r o l s e r ¬
vomechan isms.
G Y R O S TA B I L I Z E R , a g y r o s c o p i c
device for stabilizing aship, airplane or
instrument mounting. Originally giant
gyroscopes (up to 4m in diameter) were
used to counteract roll in ships, but they
were found to be too cumbersome. Now

fins protruding from Che ship’s hull are
mov^ hydraulically to oppose roll under
the control of signals from small gyro¬
scopes chat sense roll angle and velocity.

H
8th letter of the English alphabet, derived
from the Semitic letter cheth. Usually a
glottal spirant, it is silent in many
Romance languages. In thermodynamics it
is the symbol for enthalpy.
HAARON VII(1872-i957). king of Nor¬
way from 1905. ADanish prince, he was
elected constitutional monarch when Nor¬
way became independent of Sweden. He
spent WWiI in England, the symbol of his
country’s resistance to Germany.
HABAKKUK, Book of, the eighth of the
Old Testament Minor Prophets, dated
probably late 7th century BC. Nothing is
k n o w n o f H a b a k k u k h i m s e l f . T h e fi r s t
part explores the problem of God's using
the evil Chaldeans to punish Judah, and
inc ludes the influen t ia l s ta tement . "The
righteous shall live by his faith." The final
chapter is apsalm.
HABEAS CORPUS (Latin: you have the
body), in COMMON iaw awrit issued by the
Judiciary to compel aperson held in cus¬
tody to be brought before acourt, so that it
may determine whether or not the deten¬
tion is lawful. Habeas corpus originated in
medieval England, becoming amajor civil
right through the 1679 Habeas Corpus
Act. Embodied in the US Const i tut ion, i t
may not be suspended except in cases of
rebe l l i on o r i nvas ion . P res iden t L inco ln
suspended it in 1861. at the onset of the
CIVIL WAR. TTie writ may also be used in
some nonjudicial cases, as by an inmate in
amental hospital.
HABIT, alearned stimulus-response se¬
quence. The term is also used in the sense
of an automatic response to specific situa¬
tions. acquired normally as aresult of
repetition and learning: strictly applicable
only to motor responses, but often applied
more widely to habits of thought periiaps
more correctly called attitudes.
HABSBURG, House of. See kapsburg.
H O U S E W .

HACKBERRY, any of various trees
(genus Ceilis) of the elm family. The
small, round fruit of many species are
edible, and the wood is used for furniture.
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separaie. Because hafnium has agood ab¬
sorption cross section for thermal neu-
irons, and has excellent mechanical pro¬
perties, it is used for reactor control rods.
Hafnium carbide is the most refracto^ bi¬
nary composition known, and the nitride
is the most refractory of all known metal
n i t r ides.

HAGANAH (Hebrew: defense), Jewish
volunteer militia in Palestine, formed after
WWI to protect the Jewish community
there. Although outlawed by the British, it
was moderate and well-^sciplined. It
fought alongside the Allies in WWII and
against the Arabs in 1947; in 1948 it was
made into the Israeli national army.
HAGFISH, apredatory marine fish, re¬
lated to the lamprey. It has no jaws, bones,
or scales, and is eellike with asingle fin in
the tail, anumber of gills, degenerate
eyes, and six tentacles around the circular
mouth. Hagfish grow to just over 2ft and
are found in seas around the world on soft

mud in fairly deep water.
HAGGAI, Book of, the tenth of the Old
Testament Minor Prophets, dated 520-519
BC. It consists of four oracles urging the
Jews to rebuild the Temple at Jerusalem
and prophesying the glories of the Mes¬
sianic Age.
HAGGIS, traditional Scots pudding,
made of the heart, liver and lungs of a
sheep with oatmeal and suet, seasoned and
cooked in the sheep’s stomach (a plastic
skin is sometimes used today). Acheap,
tasty and long-lasting winter food, it
should be eaten with vegetables and
beer—not with neat whisky.
HAGIA SOPHIA, or Santa Sophia,
massive cathedral raised at Constantinople
(now Istanbul) by justinian i: completed
in 537, it became amosque after the Tur¬
kish conquest (1453). Now amuseum, the
domed basilica, richly decorated, is the
finest remaining example of Byzantine ar¬
ch i tec ture .
H A G U E , F r a n k ( 1 8 7 6 - 1 9 5 6 ) , U S
Democratic politician, mayor of Jersey
City, N.J. 1917-47 and leader of one of
the country’s most powerful political
machines.
HAGUEl, The (Dutch; Gravenhage or
Den Haag), historic city, seat of govern¬
ment of the Netherlands and capital of
South Holland (H'ovince. It has many an¬
cient buildings and is one of the country’s
handsomest cities, with many parks and
woodland areas. The Binnenhof palace
houses the two chambers of the legisla¬
ture. n ie economy rests more on
administration than on industry. The city

The trees have smooth gray bark and
pointed leaves that grow in two rows.
HACKER, atechnically sophisticated
computer enthusiast who enjoys making
modifications to programs or computer
systems.
HADDOCK, fish (Melanogrammus at-
giefinus) of the cod fanuly found off the
North Atlantic coast. It is brown with sil¬
very underpaits. and black markings
above the pectoral fins. It can grow to a
length of 3ft.
HADES, in Greek mythology, son of the
Titans Cronus and Rhea, brother of the
deit ies Zeus and Poseidon. After Cronus

was killed, the kingdom of the underworld
fell by lot to Hades. There he ruled with
his queen Persephone over the infernal
powers and over the dead, in what was
often called "the House of Hades."
HADRIAN (Publius Aelius Hadrianus;
76-138), Roman emperor from 117, suc¬
cessor of TRAJAN. He traveled the empire
for 12 years, reforming and restoring im¬
perial rule. An able administrator, builder
and soldier, he was atalented poet and an
admirer of Greek civilization. He was res¬
ponsible for construction (120-123) of
Hadrian’s Wall to defend Britain against
the Piets. His plan to build anew city at
Jerusalem, however, sparked off aJewish
revolt 132-135, which he savagely re¬
pressed. His later years were saddened by
the death of his favorite, Anlinous.
HADRIAN’S WALL, Roman fortifica¬
tion built by Emperor Hadrian, running
74mi across the Nof England.

Intended to exclude the dangerous
northern tribes, it had aseries of forts
along its length. Twice breached, it was
abandoned after 383.

HADRON, any of the subatomic particles
that reacts by the force of strong inter¬
action (the protons and neutrons in atomic
nuclei). The hadrons embrace mesons,
baryons, and their many resonance parti¬
cles.
H A E C K E L , E r n s t H e i n r i c h ( 1 8 3 4 -
1919), German biologist best remembered
for his vociferous support of darwin'S
theory of EvocunoN. and for his own
theory that ontogeny (the development of
an individual organism) recapitulates
phylogeny (its evolutionary stages), a
theory now discarded.
HAFNIUM, chemical element; symbol
Hf; aLwt. 178.49; al.no. 72; valence 4.
The element was identified in zircon from
Norway, by means of X-ray spectroscopy
analysis. Of all the elements zirconium
a n d h a f n i u m a r e t h e m o s t d i f fi c u l t t o
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is also an educational and cultural center.
Pop 443,000.
HAGUE PEACE CONFERENCES,
two conferences held in 1899 and 1907 at
The Hague, the Netherlands, at Russia’s
request- They achieved little beyond some
clarification of belligerency rules and war
conventions, but established the Interna¬
tional Permanent Court of Arbitration (the
HAGUE TtUBUNAL).
HAGUE TRIBUNAL, an international
P e r m a n e n t C o u r t o f A r b i t r a t i o n . H s l a b -
lished by the first Hague Peace Con¬
ference (1899), it is now supported by 71
nations, each of which may appoint up to
four jurists. The court will supply ar¬
bitrators to decide international disputes
submitted to them by international agree¬
ment. After WWI it was supplemented by
the World Court and later the wteknation-
A L C O U R T O F J U S T I C E .

HAHN, Ot to (1879-1968) , German
chemist awarded the 1944 Nobel Prize for
Chemistry for his work on nuclear fission.
With Lise Meitner he discovered the new
element protactinium (1918); later they
bombarded uranium with neutrons, t reat¬
ing the uranium with ordinary barium.
M e i t n e r s h o w e d t h a t t h e r e s i d u e w a s
radioactive barium formed by the splitting
(fission) of the uranium nucleus.
HAHNEMANN, Chr i s t i an F r ied r i ch
Samuel (17SS-I843), German physician,
the father of homeopathy.
HAIDA, t r ibe of Nat ive Americans of the
Pacific northwest, living primarily on is¬
lands off Che coast o f Br i t ish Columbia
and Alaska. The Haida are known for their

large oceangoing canoes and wooden
totem poles.
HAIG, Alexander (1924- ), US general
and secretary of state (1981-82). Deputy
to Henry kissinger on the National
Security Council in 1969, he became chief
of staff in the nixon White House. He then
served as supreme coimnander of north
ATLANTIC t reaty organeatkw foTCCS in
Europe until 1979. He was appointed
secretary of state by President Reagan.
HAIKU, traditional Japanese verse form,
consisting of three lines of 5,7 and 5syll¬
ables each. Developed by matsuo basho
and others around the I7lh century from
an older 31-syllable form, it is now con¬
sidered the major traditional form. Typi¬
cally ahaiku uses an image, often drawn
from nature, to suggest or evoke amood
or feeling; agood haiku is compact and
intense.
HAIL, precipitation in the form of pellets
of ice. It is caused by the circulation of

moisture in strong convection currents,
usually within cumulonimbus clouds.
HAILESELASSiE (1892-1975), reign-
name of Ras Tafari. emperor of Ethiopia
1935-74. Abenevolent despot, he won
great popularity by his determined resis¬
tance to the Italian invasion of Ethiopia
1935-41, when British forces restored ium
to his throne. Efficient at first, his autocra¬
cy degenerated in later years. In the face
of anationwide famine he was deposed by
his army in 1974anddicd in captivity.
HAIR, nonliving filamentous structure
made of keratin and pigment, formed in
the skin hair foUicles. Racial and genetic
factors determine both coloring and shape
(by heat-labile sulfur bridges). In man all
skin surfaces except the palms and soles
are covered with very fine hair. This as¬
sists in touch reception. In the cold, these
hairs are erected to create extra insulation.

Scalp hair is prominent in man. Pubic and
axillary hair develop at puberty in res¬
ponse to sex hormones. Their patterns dif¬
fer in the sexes; facial hair is androgen-de-
pendent. Hair growth is more rapid in the
summer. Hormone abnormalit ies alter hair
d is t r ibu t ion , wh i le ba ldness fo l lows ha i r
loss.
HAITI, independent republic in the
Caribbean Sea, the Wportion of the island
of Hispaniola, which it shares with the
Dominican Republic.

Official name: Republic ofHaiti
CapiUi: Port-au-IMnce
Area: I0,579sq mi
Population: 6,287,500
Growth ra te : 2 .3%

Langu^es: French; Creole spoken by
majority
Religions: Roman Catholic. Voodoo
Monetary unit(s): Igourde =100 cen¬
times

Land. Haiti is mainly mountainous; the
c o a s t l i n e h a s b e a c h e s , c o r a l r e e f s ,
mangrove swamps and ctifis. The climate
is tropical, with (wo rainy seasons. There
are extensive forests in the inter ior and
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lercepted by the US coast guard and
returned to Haiti; others were given refuge
a t t h e U S n a v a l b a s e a t G u a n t a n a m o ,
Cuba .

HAJJ, pilgrimage to the Muslim world’s
holiest city, Mecca, in what is now Saudi
Arabia. The goal of ahajj is the mosque
whose court encloses the Kaaba, acube¬

shaped building containing the sacred
Black Stone, which may be ameteorite.
HAKE, fish (Merluccius merluccius) of
the cod family, found in NEuropean, Afr¬
ican, and American waters. Its silvery,
elongated body attains 3ft. It has two dor¬
sal ilns and one long anal lin.
HALDANE, John Burdon Sanderson
(1892-1964). British geueticisi whose
work, with that of Sir Ronald Aylmer
Fisher and Sewall Wright, provided a
basis for the mathematical study of
population genetics.
HALDAN^ Richard Burdon Haldane,
1st Viscount (1856-1928). British states¬
man and lawyer, aLiberal member of Pm-
liament 1885-1911. As secretary of state
for war 1905-12 he introduced sweeping
army reforms, founding the Territorial
Army and national and imperial general
staffs . He was Lord Chancel lor 1912-15
a n d i n 1 9 2 4 . A f o u n d s o f t h e L o n d o n
School of Economics (1895), he wrote
several philosophical works.
HALDIMAND, Si r Freder ick (1718-
1791), Swiss-bom British general, gover¬
nor of Quebec 1778-86. Aformer mer¬
cenary, he commanded the British North
American Army 1773-74. In Quebec be
managed to prevent any revolutionary out¬
breaks at the time of the REva.tmoNARY
W A R .

HALE, George EUery (1868-1938), US
astronomer who discovered the magnetic
fields of SUNSPOTS and who invented at the
same time as Henri Alexandre Deslandres
(1853-1948)
(cI892). His name is commemorated by
the Hale Observatories in Cal.
HALE, Nathan (1755-1776). American
revolutionary. Aformer schoolteacher, he
was caught in disguise behind the British
lines on Long Island, and hanged as aspy
on Sept. 22, 1776. His last words are said
to have been that he regretted having but
one life to lose for his country; the quota¬
tion actually comes from Joseph addison's
play Cato.
HALl^ Sarah Josepha (1788-1879), US
feminist journalist. Editor of Ladies'
Magazine (1828-37) and Godey's Lady's
Book (from 1837), she championed higher
education for women.

many coffee and fhiit plantations on the
c o a s t .

People. The people are mostly of African
descent, with apowerful mulatto minority.
The official language is French, the main
tongue is creole. The official religion is
Roman Catholicism, but voodoo domi¬
nates the life of the people. Only about
20% of the populadoD is literate and
education, although theoretically compul¬
sory, is scant. The standard of living is
low; government, array and professions
aie in the hands of the mulaitoes.
Economy. The economy is poor, based on
subsistence agriculture. Coffee is the
major cash crop, and some sisal, sugar¬
cane, cotton and cocoa is processed and
exported, as are wood and. on asmall
sc^e, minerals. The tourist trade is the
second-largest source of foreign exchange.
History. Columbus claimed Haiti for
Spain in 1492. Spanish exploitation wiped
out the aboriginal Arawaic Indians. The
island was ceded to France in 1697. and
became aplantation center to which
African slaves were imported. In 1804 a
slave revolt led by Toussaint rOuverture
and Jacques Oessalirtes fmally won inde¬
pendence. Political chaos then continued
until the US occupation 1915-47. In 1957
Fran?ois Duvalier became dictator, and
with the brutal backing of his lontorts
macouies (secret police) held power untU
his death in 1971; he was succeeded by
his son. Jean-Claude, under whom the
regime became sli^tly less repressive.
That in turn led to better foreign relations,
increased foreign investment and more
tour ism. However. Ha i t i cont inued to be
the most densely populated and the
poorest nation in the Western Henusphere.
In 1986, "Baby Doc" Duvalier was ousted
in apopular revolt. Aprovisional govern¬
ment headed by Gen. Henri Namphy
promised elections for Nov. 1987, but
these were aborted by bloody violence by
soldiers, police, and former members of
the Tontons Macoute. Another elect ion in
Jan. 1988, in which only 10% of voters
took part, was won by Leslie Manigat, but
in June he was driven from the country in
another military coup led by Namphy.
who was shortly overthrown in turn.

The military government held elections
in Dec. 1990. when Jean-Bertrand Aris¬
tide, aradical Catholic priest, was elected
president. But he was overthrown in S^t.
1991 and another military regime in¬
stalled. In conditions of virtual anarchy,
thousands of Haitians attempted to flee by
boat to the US. Many died; some were in-

spec troheliographt h e
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the Mt Wilson and Palomar Observatories,
renamed (1970) for G. E. hale and since
1948 operated jointly by the Carnegie In¬
s t i t u t i on and t he Ca l i f o rn i a I ns t i t u t e o f
Technology. At Mt Wilson (Cal.) are two
reflecting telescopes and two solar
towers; at Palomar Mountain (Cal.) a200-
in reflector, until 1973 the largest in the
world, and two Schmidt telescopes.
HALF-LIFE, the lime taken for the ac¬
tivity of aradioactive sample to decrease
to half its original value, half the nuclei
originally present having changed spon¬
taneously into adifferent nuclear type by
emission of particles and energy. After
two half-lives the radioactivity will be a
quarter of its original value and so on.
Depending on the type of nucleus and
mô  of decay, half-lives range from less
than asecond to over 10'“ years. The half-
life concept can also be applied to other
systems undergoing random decay, e.g.
certain biological populations.
HALF-WAY COVENANT, arel ig ious-
political compromise adopted by the New
England Congregationalists (Puritans) in
1662. which allowed baptized persons not

publicly professing conversion to be
regard^ as church members in asense,
though not admitted in Holy Communion.
This gave them political rights, and en¬
titled their children to baptism and mem¬
bership. In the I8th century the churches
reverted to the stricter policy of requiring
for membership astatement of personal
convers ion .
HALICARNASSUS, ancient Greek city,
capital of Caria, Asia Minor; its site is
now Bodrum. herodotus was tern here.
HALIBUT, fish (H tppog lossus h ip -
poglossus) of the family Pleuronectinae
found in the North Atlantic. Largest of the
flatfish, it may reach over 6fi and weigh
200-300 lbs. It is very dark mottled brown
or green above and pure white beneath.
HALIFAX, Edward Frederick Lindlev
Wood, 1st Earl of (1881-1959), British
statesman, aConservative member of Par¬
liament 1910-25. As viceroy of India
1925-31 he was sympathetic to the inde¬
pendence movement. Foreign secretary
1938—40, he advocated appeasement of
Hitler, helping to negotiate the Munich
A G R E E M E N T. H e w a s a m b a s s a d o r t o t h e U S
1 9 4 1 - 4 6 .

HALL, Granville Stanley (1844-1924),
US psychologist and educator best known
for founding the American Journal of
Psychology (1887), the first US psy¬
chological Journal. He was ftrsc president

OBSERVATORIES, formerly of the American Psychological Institute
(1894), abody whose foundation he had
as.sistte.
HALL, Prince (1748-1807), founder of
the African Lodge, the first all-black
Masonic lodge in America. Hall was bom
in the West Ind ies, moved to Boston in
1765, and became aMethodist minister.
HALLECK, Henry Wager (1815-1872),
US civfL WAR geneî  and military theorist,
whose Elements of Military Art and
Science (1846) was an influential training
manual in the c iv i l war. Af ter serv ice in
the MEXICAN WAR he left the army in 1853
to practice law. At the onset of the civil
WAR he was appointed major-general in
command of the Western theater and in
1862 general in chief. In 1864 he was
relievte, and served as chief of staff until
1865.
HALLEY, Edmund (1656-1742), Eng¬
lish astronomer. In 1677 he made the first
full observation of atransit of Mercury;
and in 1676-79 prepared amajor catalog
of the S-hemisphere stars. He persuaded
NEWTON to publish the Principia, which he
fi n a n c e d . I n 1 7 2 0 h e s u c c e e d e d J o h n
Flamsteed as astronomer royal. He is best
known for his prediction that the comet of
1680 would return in 1758 (see kalley's
comet), based on his conviction that com¬
ets follow elliptical paths about the sun.
HALLEY’S COMET, the first periodic
comet to be identified (by halley, late
17th century) and the brightest of all
recurring comets. It has aperiod of about
76 years. Records of every appearance of
the comet since 240 BC. except that of
163 BC. are extant; and it is featured on
the BAYBUX TAPESTRY. 1716 comet was in¬
tensively studied from earth and space
when it returned in 1986. It will next ap¬
pear in 2061.
HALLMARK stamped symbol on silver
and gold objects guaranteeing that the
metal conforms to certain legal standards.
Various distinguishing marks indicate
the maker, date and assaying authority.
T h e t e r r a h a l l m a r k d e r i v e s f r o m t h e
Goldsmith’s Hall. London, which was
responsible for the marking, beginning in
1300. In America only the maker's mark
a n d s o m e t i m e s t h e d a t e i s u s e d , b u t
neither is mandatory.
HALL OF FAME,
Americans who have achieved great fame
in various fields. It was founded in 1900
and has niches for about 150 busts. It is on

the campus of Bronx Community College
(New YorkX
H A L L O W E E N , f e s t i v a l o n O c t . 3 1 . e v e

m e m o r i a l t o
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fused with arich joviality. Working freely
and rapidly without wasting abrush
stroke, he was able to capture the reality
of his subjects on canvases that sparkle
with color and light.
HALSEY, WaUam Frederick "BuH,"
Jr. (1882-1959), US admiral, WWII.
After commanding aPacific carrier
division with great distinction 1940-42,
he took command of the Pacific theater.

As commander of the 3rd Fleet he help^
destroy the Japanese fleet at lhytc gulf in
1944. He resigned as fleet admiral in 1947
and entered business.

H A M B L E TO N I A N S TA K E , p r e m i e r
harness racing event in the US. Limited to
three-year-old trotters, it has been held an¬
nually since 1926 and, since 1978, has
been contested at New Jersey’s Meadow-
lands. The victor must win two one-mi le
heats. The race is named for atrotting
horse called Rydyk’s Hambietonian
(1849-76), the ancestor of most modem
t r o t t e r s .

HAMBURG, historic seaport in NGer¬
many, near the mouth of the Elbe R.
Probably founded by Charlemagne, it was
a d o m i n a n t m e m b e r o f t h e H a n s e a t i c

League, and always aflourishing commer¬
c ia l cen te r. Devas ta ted in WWI I , i t has
been rebuilt and now bas shipyards and a
wide range of industries. Atransport hub.
it is the center of the country’s fishing in-
thistry. Pop 1,566.500.
HAMILTON, Alexander (cl755-1804),
afounding father of the US. Successively
arevolutionary, first secretary of the
treasury, founder of the first American
political party, adviser to Washington and
apowerml statesman, be was one of the
most important figures in the new nation.
His h»iteur and elitist political outlook
antagonized many people, but his integrity
was beyond doubt, "̂ e young republic
would have had less chance of surviving
without his detenuinat ion to make i t fis¬
cally sound with astrong central govern¬
ment. Apamphleteer for the Revolution,
he join^ the army and became
Washington’s aide-de-camp in 1777.

After the war he campaigned for central
government and served in the Continental
Congress and the New York legislature,
becoming its delegate to the annapous
cxwvENTiON and the Consti tudonai Con¬
vention of 1787. With John Jay and
Madison he wrote the Federalisi Papers
(1787-88), soil considered classics of
political theory. Not ademocrat, he advo¬
cated an intellectual aristocracy main¬
tained by the "enlightened self-interest" of

of All Saints’ Day or Hallowmas, original¬
ly aCeltic festival to mark the new year,
welcoming the spirits of the dead and as¬
suaging supernatural powers. It was intro¬
duced to the US by Scots and Msh im¬
migrants, and is now achildren's festival
famous for "tr ick-or-treat-’’
H A L L U C I N AT I O N , a n e x p e r i e n c e
similar to anormal perception but with the
difference that sensory stimulus is either
absent or too minor to explain the ex¬
perience satisfactorily. Certain abnormal
mental conditions (see mental illness)
produce hallucinations, as does the taking
of hallucinogenic drugs. Hallucinations
may also result from exhaustion or fever
or may be experienced while falling as¬
leep (hypnogogic) or waking (hypnopom-
pic), and also by individuals under hyp¬
n o s i s .

HALLUCINOGENIC DRUGS, d r u g s
which cause haUuc ina t ions or i l l us ions ,
usually visual, together with personality
and behavior changes. The last may arise
as aresult of therapy, but more usually
follow deliberate exposure to certain drugs
for their psychological effects ("trip").
Lysergic acid diethylamide (LSD), heroin,
morphine and other opium narcotics, mes¬
caline and psilocybin are commonly hal¬
lucinogenic and cannabis sometimes so.
The type of hallucination is not predict¬
able ami many are unpleasant ("bad trip").
Recurrent hallucinations may foUow use
of these drugs; another danger is that al¬
tered behavior may inadvertently cause
death or injury. Although psychosis may
be aresult of their use, it may be that
recourse to drugs represents rattier an
early symptom of schizophrenia.
HALO, aluminous ring sometimes ob¬
served around the sun or the moon.

It is caused by refiaclion and reflection
of light by ice crystals in the atmos[Aere
of the earth.
HALOGEN, any of agroup of elements
consisting of fluorine, chlorine, bromine,
iodine and astatine. The halogens make up
group Vn of the periodic table and are
hi^ly reactive nonmetals.
HAL^ Frans (cl580-1666). Dutch
painter, one of the great portraitists. In his
time he was not especially famous and
known mainly in his native Haarlem.
Many of his greatest works, such as the
Lady Governors of the Old Men 's Home
(1664), are civic portraits. His later works
have asomber serenity, but many portraits
and genre scenes, such as Banquet of the
Officers of St George (1616) and the so-
called Laughing Cavalier (1624), are in-
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the wealthy. Thi'i brought him into con¬
flict with Jefferson, who supported the
FKENCK REVOLUTION a&d sought 10 abollsh
privilege.

As fint secretary of the treasury from
1789. Hamil ton created the Bank of the
United States (179!) and became leader of
the Federalist Party. Jefferson and
Madison led the Republicans, the Hamil¬
tonians becoming the Federalists. Hamil¬
ton left the cabinet in 1795 but he con¬
tinued to influence the executive from be¬
hind the scenes until John adams became

president. When the latter lost his bid for
reelect ion an e lectora l t ie occurred be¬
t w e e n A a r o n b u r r a n d J e f f e r s o n . T h e

Federalists in Congress wanted Burr, but
Hami l ton in te rvened in favor o f h is o ld
opponent and Burr lost. Burr challenged
him to aduel, in which Hamilton was

- k i l l e d .
HAMILTON, Al ice (1869-1970), US
physician and social reformer. The first
woman on the faculty of the Harvard
Medical School (1919-35), she was the
first researcher to study industrial diseases
and industrial hygiene in the US. Her
work was iastrumental in the passage of
WORKMEN’S COMPENSATION laws.
HAMILTON, And rew (1676 -1741 ) ,
Philadelphia lawyer whose successful
defense of the publisher John Peter zenobi
on alibel charge in 1735 established a
precedent that contr ibuted towards
freedom of the press in America.
HAMILTON, Edith (1867-1963), US
educator and c lass ica l scho lar. Founder
and headmistress of Bryn Mawr school for
girls in Baltimore, she interpreted classical
c iv i l izat ions in such influent ia l books as

The Greek Way (1930), The Roman Way
(1932) and The Echo ofGreece(l95T).
HAMLIN, Haonibal (1809-1891), US
vice-president under Lincoln 1861-65. A
Democrat at first, he Joined the Re¬
publicans in 1856 because of his anti-
slavery views. He was asenator from Me.
1 8 4 8 - 5 6 a n d 1 8 6 9 - 8 1 , a n d a n a r d e n t
Keconst ruct ion is t .
HAMMARSKjdLD, Dag (Hjaimar
Ague Carl) (1905-1961), Swedish states¬
man and economist, UN secretary-general
1953-61. He greatly increased UN power
and prestige. He was instrumental in nego¬
tiations over the Korean War truce and the
Suez crisis of 1956. In 1960 he directed

UN attempts to end the fighting in the
Congo and his actions were condemned
by the USSR. He refused to resign, but
was kiUed in an aircrash in the Congo. He
was posthumously awarded the 1961

Nobel Peace Prize.
HAMMER, Armand (1898-1990), US
business executive. Anewly graduated
physician, be went (1921) to the Soviet
Union to help fight epidemics but was en¬
couraged by Lenin to develop US-USSR
economic des. Back in the US, he made
fortunes in avariety of business ventures,
notably with the Occidental Petroleum
Corp . He rema ined an mfluen t i a l
economic and cultural intermediary be¬
tween the US and the Soviet Union.
HAMMERSTEIN. name of two US
theatrical producers. Oscar Hammerstein
I(1846-1919) was aGerman-bom tobac¬
co magnate who became an opera im¬
presario. opening theaters in New York.
London and Philadelphia. Oscar Ham-
merstein II (1895-1960), his grandson,
became famous as awriter and producer
of musical comedies in pannership with
Richard rodgers and others. Among his
successes with Rodgers were Oklahoma!
(1943), Carousel (1945), South Pacific
(1949), The King and I(1951) and The
SoundofMusic (1959).
HAMMETT, (Samuel) Dashiell (1894-
1961), US detective-story writer and left-
wing political activist. His novels are
"haM-boiled" and realistic. His main char¬

acter, Sam Spade, became the prototype of
the fictional American detective, espuial-
ly as portrayed by Humphrey bogart in
the fi lm of Hammet t ’s best -known work .
T h e M a l t e s e F a l c o n ( 1 9 3 0 ) . T h e T h i n
Man (1932) featured more amiable detec¬
tives, Nick and Nora Charles.
HAMMURABI, more correctly Ham-
murapi (d. 1750 BC or 1686 BC), 6th king
of the 1St dynasty of Babylon, from 1792
BC or 1728 BC. Over many years of wars
and alliances he conquer̂  and united
Mesopotamia, though his empire did not
long survive him. An able administrator,
he was responsible for the Code of
Hammurabi, acompilation and expansion
of earlier laws which is the fullest extant

collection of Babylonian laws. The best
source of the code is ablack diorite stela
found at Susa, Iran, in 1901.
HAMPTON, Wade (1818-1902), US
politician and soldier. Although opposed
to secession, he Joined the Confederate
army, becoming famous as General lee’S
cavalry commander. He was governor of
S.C. (1877-79) and US senator (1879-

HAMPTON COURT CONFERENCE
meeting held at Hampton Court Palace in
1 6 0 4 t o c o n s i d e r P u r i t a n d e m a n d s f o r

reform in the Church of England, especial-

91).
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body, and in particuJar to the band, that is
most used in motor tasks. Most people are
right-handed and few are truly am¬
bidextrous (either-handed). In the brain,
the paths for sensory and motor informa¬
tion are crossed, so the ri^t side of the
body is comrolled by the left cerebral
hemisphere and vice versa. The left hemi¬
sphere is usually dominant and also con¬
tains centers for speech and calculation.
The nondominant side deals with aspects
of visual and spatial relationships, while
other functions are represented on both
sides. In some left-handed people, the
right hemisphere is dominant. Suppression
of left-handedness may lead to speech dis¬
order.
HANDEL, George Frederick (1685-
1759), German-bom composer who set¬
tled in England in 1712. He is considered
one of the greatest composers of the baro¬
que period; he enjoyed both public favor
and royal patronage in his lifetime. Estab¬
lished as an opera composer in Germany
and Italy, he turned to oratorio to suit
British taste. His most famous such worics
are Saul (1739), Israel in Egypt (1739).
The Messiah (1742) and Belshazzar
(1745). Among the re.st of his vast output,
the Water Music (1717) and the Music for
the Royal Fireworks (1749) are best
known. His career was ended by blindness
in 1751-52.
H A N D Y, W ( U l i a m ) C ( b r i s t o p h e r )
(1873-1958), US songwriter, band leader
and JAZZ composer. He conducted his own
band 1903-21. In 1912 he published one
of the first popular blues songs, Memphis
Blues, and in 1914 wrote die famous St.
Louis Blues. He became amusic publisher
in the 1920s.
HANGING GARDENS OF BABYLON,
terraced roof gardens traditionally built by
Nebuchadnezzar II of Babylon for his
queen in the 6th century BC. Considered
one of the seven wonders of !hie world in
C l a s s i c a l t i m e s , n o c e r t a i n r e m a i n s o f
them have yet been discovered.
H A N N A , M a r c u s A l o n z o " M a r k "
(1837-1904), US Republican politician
and industrialist whose financial backing
of Wilbam McKinley helped bring about
the latter’s victory over William Jennings
Bryan in the 1896 presidential elections.
Hanna was appointed and subsequently
e l e c t e d U S S e n a t o r f r o m O h i o 1 8 9 7 -

1961904 and remained aclose presidential
adviser.
HANNIBAL (247-183 BC). brilliant Car¬
thaginian general who almost defeated
Rome in the Second Punic War. Son of

ly of the episcopal system of Church
government and the Book of Common
Prayer. James Irejected most of these but
agreed to sponsor anew translation of the
Bible, which became the Authorized Ver¬
sion now also named for him.
H A M P T O N R O A D S P E A C E C O N -
FERENCE, informal peace talks held on
board aship in the Hampton Roads in
Feb. 1865, in an attempt to reconcile the
Union and the Confederacy. Abraham lin-
CCH.N and William H. sbward reftfesented
the Union, and Alexander H. Stephens led
the Confederate delegates. The talks broke
down over the question of reunion, upon
which Lincoln insisted.
HAMSTERS, short-tailed rodents of
Europe and Asia. Living in dry areas—-
steppe country or the edge of deserts—
hamsters feed chiefly on cereals, but also
on fruits, roots and leaves. Large cheek
pouches are used for carrying food back to
their nests—where it may be stored
against the winter. The most familiar
species, the golden hamster, Mesocricetus
auraius. mr&es an attractive pet, though
both it and the related common hamster,
Cricetus cricetus. are nocturnal.

HAN DYNASTY, powerfu l Chinese
dynasty lasting from 206 BC to AD 220.
Usually divided into Western Han and the
laler ̂ stun Han, it was founded by Liu
Pang after aperiod of oppressive centrali¬
zed rule under the Chi’in dynasty.
HANCOCK, John (1737-1793), Ameri¬
can Revolutionary leader. President of the
Continental Congress (1775-77) and first
signer of the Declaration of Independence,
be used much of his inherited wealth to
support the American cause. First gover¬
nor of Mass. 1780-93, he presided over
the convention that ratified the US Con¬
stitution in 1788.
HANCOCK, Winfie ld Sco t t (1824-
1886), US general and polihciair. He dis¬
tinguished himself in the civil war and. as
commander of the 2nd Corps, played a
major role at Gettysburg. Democratic
nominee for the presidency in 1880, he
was narrowly defeated by James A. Gar¬
fi e l d .
HAND, (Billings) Learned (1872-1961).
prominent US jurist noted for his
^foundly reasoned rulings in almost
3,000 cases. He served 52 years as aNew
York federal district judge and, fixim
1 9 2 4 , m e m b e r a n d l a t e r c h i e f o f t h e
federal Court of Appeals. Although never
aSupreme Court justice, he was greatly
i n fl u e n t i a l .
HANDEDNESS, refers to the side of the
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ihe great general Hamilcar Barca, he com¬
manded Carthaginian forces in Spain
against acity allied to Rome. When Rome
declared war in 218 BC, he set off across
the Pyrenees with around 40,000 seasoned
troops and aforce of elephants. In an ex¬
traordinary feat of organization, he took
his forces across the Alps in wintry condi¬
t ions and defeated Roman forces under

Scipio at the Trebia R, then won great vic¬
tories at Lake Trasimene (217 BC) and at
C»inae (216 BC). Rome then detained
him by harassing tactics while Roman ar¬
mies reduced Carthaginian possessions in
Spain and began to strike at Carthage it¬
self. Hannibal was recalled, only to be
defeated at Zama in 202 BC. Driven into

exile cl95 BC, he joined Syrian operations
against Rome. When the defeated Syrians
had to promise to surrender him to Rome,
he poisoned himself.
HANOI, capital of North Vietnam 1954-
76 and of Vietnam from 1976. Dating
from the 7th century, it is an important
shipping, industrial and tratLsport center
on the Red R.. pan European and part An-
namese in style. The city suffered fttrm
US bombings during the Vietnam War.
Pop 1,089,000.
HANOVER, House of, reigning family
of Hanover, in (jermany, and of Great
Britain (1714-1901). In 1658 the 1st Elec¬
tor of Hanover married Sophia, grand¬
daughter of lames I, named heir to the
British throne by the act of settlement,
1701. Her son became George Iof Britain.
By Salic law. Victoria could not become
queen of Hanover, and from 1837 the
thrones separated. On Edward Vll's ac¬
cession the family name became Saxe-
Coburg (after Prince Albert) and in 1917
was changed to Windsor.
HANSBERRY, Lorraine (1930-1965),
African American piaywri^l and civil
rights activist. She was the youngest
A m e r i c a n t o w i n t h e N e w Yo i i c D r a m a

Critics Circle Award for her play ARaisin
in the Sun (1959).
HANSON, Howard (1896-1981), US
conductor, teacher and composer in the
R o m a n t i c t r a d i t i o n . H e w o n a P r i x d e
Rome (1921) and was director of the
Eastman School of Music, Rochester.
N.Y., 1924-64. Hanson’s Fourth Sym¬
phony won aPulitzer Prize in 1944.
HANUKKAH, Jewish Feast of Dedica¬
t i o n i n N o v . - D e c . , w h i c h m a r k . s t h e
rededication (164 BC) of Ihe Temple in
Jerusalem after Judas Maccabaeus’ victory
over Antiochus IV (see Maccabees, book
OF). This “Festival of Lights” is celebrated

by lighting candles, one on the first night,
two on the second and so forth, for eight
days.
HAPSBURG, House of, Eurc^iean dynas¬
ty from which came rulers of Austria
(1278-1918), the holy roman EMPfRE
(1436-1806), Spain (1516-1700), Ger¬
many, Hungary, Bohemia and other
countries. Count Rudolf, elected king of
Germany in 1273, founded the imperial
line. Thereafter Hapsburg power and
hereditary lands grew until under Charles
Vthey included most of Europe (except¬
ing France, Scandinavia, Portugal and ̂
gland). After Charles, the Hapsburgs were
divided into Spanish and imperial lines.
When the Spanish line died out, Charles
V's granddaughter, Maria Theresa, gained
the Austrian tit le. Her husband, Francis I
(Duke of Lotraine), became Holy Roman
Emperor (1745); the Hapsburg-Loiraine
line ruled the Holy Roman Empire until
its demise. The last Ht^sburg ruler, Char¬
les I, emperor of Austria and king of Hun¬
gary, abdicated in 1918.
HARA-KIRL or seppuku, ancient Ja¬
panese act of ceremonial suicide, in which
ashort sword was used to slash the ab¬

domen from left to right, then upwards;
used by warriors to escape capture by the
enemy, and also by the Samurai (warrior)
class to avoid dishonorable execution after
breaking the law. The Japanese favored
hara-kiri to avoid capture even during
W W I I .

HARD DISK, asecondary storage me¬
dium that uses several nonflexible disks
coated with amagnetically sensitive
materia] and housed, together with the
recording heads, in ahermetically sealed
mechanism. Typical storage capacities
range from 10 to 140 M.
HARD-EDGE PAINT ING, amodem
school of painting that stresses the optical
relationships between flat areas of color
arranged with geometrical precisioiL Josef
ALBERS' works, such as Homage to the
Square, are well-known examples. See
M I N I M A L I S M .

HARDIE, James Keir (1856-1915),
pioneer British socialist and first leader of
the Labour Party. Amine worker from age
10, he was elected the first independent
Labour member of Parliament (1892) and
helped found the Labour Party in 1906.
HARDIN, John Wesley (1853-1895),
US western outlaw, bom in Bonham. Tex.
He killed over 100 men, served aprison
term and was pardoned in 1894.
HARDING, Warren Gamaliel (1865-
1923). 29th president of the US. He died
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w b o c h o s e 1 0 m i n e r a l s a s r e f ^ e n c e

points, from talc (hardness I) to diamond
00). The modified Mohs scale is now
usually used, with 5further mineral refer¬
ence points. Resistance to indentation is
measured by. among others, the Brinell.
Rockwell and Vickers scales.
HARDY, Thomas (1840-1928). English
novelist and poet. Bom in Dorset (Wessex
in his novels), he practiced architecture
until the popular success of his novel Far
From the Madding Crowd (1874). Nine
novels, including The Return of the Native
(1878) and Tess of the d’Urbervilles
(1891). appeared in the next 20 years.
Jude the Obscure (1894), partially auto¬
biographical, so offend^ Victorian
morality that Hardy abandoned writing
novels but continued writing poetry. His
heroic verse drama The Dynasts (1903—
08) and later lyric poetry are as highly
regarded as his novels. 'TTie "last of the
great Victorians," Hardy directly in¬
fluenced 20th-century English literature.
His view of life was essentially tragic; his
characters often seem victims of malig¬
nant fate, especially if they rebel against
"nature. 'Hardy is almost unsurpassed in
his skill at describing rustic life attd the
English countryside.
HARE KRISHNAS, popular name for
members of astrict monastic order (the In¬
ternational Society for Krishna Conscious¬
ness), famous for their orange robes,
shaved heads, public chandng of "Hare
Krishna" (in praise of the Hindu god
Krishna), and aggressive begging. The
movement was founded in 1965 in New
York City by A. C. Bhaktivedania Swami
Prabhupada. Among die group’s inter-
nation̂  string of residences and temples
is the Palace of Gold, on 2,000 acres in W.
Va., opened in 1980.
HARELIP, acongenital disease with a
cleft defect in the upper lip due to im¬
paired facial development in the embryo
and often associated with cleft palate. It
may be corrected by plastic surgery.
HAREM, from the Arabic harim (mean¬
ing forbidden), the secluded part of a
Muslim dwelling reserved for the women
of the household. An ancient Semitic prac¬
tice, the harem was fostered by Muslims,
who practiced polygamy and con¬
cubinage. Today, harems are dying out as
Musl im women move out of their seclu¬
sion and attain more social freedom.

HARÎ  the genus Lepus, animals resem¬
bling RABBrrs and including the jackrab-
Brrs. adapted for swift running and charac¬
terized by long ears, long, powerful

after only 30 months in office, during
which his administration was marred by
hi^-level corruption, culminating in the
TEAPOT DOME oil reserve scandal, which in¬
volved Secretary of the Interior Albert B.
Fail accepting large bribes.

Bom in Ohio and educated at aback¬
water college, Harding became part owner
of the Marion, Ohio. Star (1884), which
he turned into asuccessful smiall-town
daily. In 1891 he married Mrs. Florence
Kling DeWolfe; their domestic life was
unhappy and 1^ to Harding's involve¬
ment in liaisons which hurt his personal
reputation. Agenial man with aflair for
vague rhetoric. Harding entered politics,
becoming aRepublican state senator and
Ohio’s lieutenant-govemof. Defeated in
the 1910 gubernatorial race, but elected
US Senator in 1914, he was aconservative
and popular member of Congress though
he did little of consequence.

In 1920 he was adopted as apresidential
candidate when the Republican conven¬
tion became deadlocked over the leading
contenders. He won asweeping victory on
a"renim to normalcy" platform, appealing
to anation weary of wartime restraints.
Many of Harding's political ^Jpointments
were disastrous; he rewarded political
cronies with office, and their corruption
and dishonesty seriously damaged both
his administration and the reputation of
the Republican Party. Harding’s cabinet
did include some distinguish^ political
figures: Charles Evans Hughes (State),
Herbert Hoover (Commerce), Andrew
Mellon (Treasury) and Henry C. Wallace
(Agriculture). He also ap^inted former
Resident Taft as chief justice and created
die Bureau of the Budget, introducing
modem budgetary systems into govern¬
ment. Determined that America should
join the League of Nations’ WcM-ld Court
despite Congressional disapproval. Hard¬
ing set out on across-coundy tour to take
the issue to the people. Already suffering
from aserious heart condition, Harding
died in San Francisco on Aug. 2, 1923,
during the tour. After his death, the scan¬
dals of his administration and personal life
that came to light destroyed his reputation.
Harding is now recognized as awell-
intentioned ingenuous man who did not
have the leadership capabilities to fulfill
the office of president.
HARDNES^ the resistance of asub¬
stance to scratching, or to indentation
under ablow or steady load. Resistance to
scratching is measured on the Mohs scale,
named for Friedrich Mohs (1773-1839),
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hindlegs and feet and short tails. Hares are
herbivorous, living entirely above ground
in grasslands in Eurasia. Africa and North
America and, by introduction, in South
A m e r i c a . A u s t r a l i a a n d N e w Z e a l a n d .
Various species molt into awhite pelage
over winter. Male European hares indulge
in wild boxing matches during the rut—
the origin of the expression "mad as a
March hare." Young hares, leverets, are
bom well-developed, alert and capable of
independent movement.
H A R G R E A V E S
James (cI720-1778), British inventor of
the spinning jenny (cl764). amachine for
SPINNING several threads at once. Public
uproar forced him to flee his native Black-
bum for Nottingham (1768), where he
patented the jenny (1T70). In 1777 he
adopted arkwricht’s more sophisticated
machinery.
HARLAN, two associate justices of the
US Supreme Court, grandfather and
grandson. John Marshall Harlan (1833~
1911), appointed in 1877, served 34 years.
Acourt independent, he is best known for
his 1896 dissenting q)inion chat Jim Crow
laws, which establî ed the principle of
"separate but equal’’ racial segregation, in
fact deprived black citizens of equal
protection of the law. John Marshall
Harlan (1899-1971) was ^pointed to the
court by President Eisenhower in 1955.
He had been an assistant US attorney,
c h i e f c o u n s e l t o t h e N . Y. S t a t e C r i m e
Commission and member of the US Court
of Appeals.
HARLEM, primarily Airican American
and Hispanic community, in the Npart of
Manhattan borough. New York City. A
Dutch settlement from 1658 (Nieuw Haar¬
lem), it was arural and then afashionable
residential area. From the 1920s it became
chiefly black; overcrowding helped cum
H a r l e m i n t o a n o t o r i o u s s t u m . G o v e m -

ment-fiinded prograiK since the 1960s
have attempted to improve conditions
there.
HARLEM HEIGHTS, BatUe of, Sept.
16, 1776, skirmish in the struggle for
Manhattan Island during tlie American
REVOLimoNARY WAR. The repulse of the
British momentarily revived American
spirits and WiUiam howe, the British
commander, gave up the idea of frontal at¬
tack .
HARLEM RENAISSANCE,
cultural development among
centered on Harlem. New York City, in
the 1920s. Id this period black American
literature changed from works in dialect

and imitations of white writers to penetrat¬
ing analyses of black culture and to novels
of protest, di^laying racial pride. Notable
writers included Countee cullen, Lang¬
ston HUGHES and Jean Toomer.
HARLEQUIN, comic character who
usually performed in pantomime, often
wearing astandard costume of multi¬
colored diamond-shaped patches. He is
derived from Ariccchino, acharacter of
the COMMEDIA DQJ.’ARTE in the 16ih-17th
centur ies.
HARLOW, Har ry Freder ick (1905-
1981), US psychologist who studied the
effects in monkeys of deprivation of
maternal love and other social contact.
HARLOW, Jean (1911-1937). US film
actress who was the voluptuous Hol¬
lywood sex symbol of the 1930s. Her
films included Hell's Angels (1930),
Platinum Blonde (1932) and China Seas
(1935).
HARMONICA, amusica l ins t rument
also known as amouth organ. It is asmall
wind instrumeni, held lengthwise across
the mouth, with arow of holes containing
metal reeds. Different sets of notes can be
obtained by blowing and sucking.
HARMONICS, vibrations at frequencies
which are integer multiples of that of a
fundamental vibration: the ascending
notes C„ C, G. C. E’, G’ comprise afun¬
d a m e n t a l w i t h i t s fi r s t fi v e h a r m o n i c s .
Apart from their musical consonance, they
are important because any periodically
repeated signal—a vowel sound, for ex¬
ample—can be produced by superimpos¬
ing the harmonics of the fundamental fre¬
quency, each with the appropriate inten¬
sity and time lag.
HARMONY, in music, the simultaneous
sounding of two or more tones or parts;
also the structure, relation and progression
of chords and the rule governing their
relationship. Traditional harmony is based
upon atriad, athree-tone musical struc¬
ture, with notes named for their position
on the musical scale: the lowest cone is
called the root, the middle tone is called
the third (located athird scale tone above
the root), the next is called the fifth (a fifth
scale tone above the root). The triad be¬
comes achord in four-part writing when
o n e c o n e i s d o u b l e d . C h o r d s c a n b e
erected on any note of the traditional
eight-note scale. In the 20th century, har¬
monic rules and standards, develops over
the preceding 400 years, were largely dis¬
carded. (Sec also atonaltty; harmonics.)
HARMONY SOCIETY, or RAPPITES,
religious group of 6()0 German im-

HARGRAVES,o r

r i o d o f
b lacks.ils
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in US commerce and government. Ed¬
ward Henry Harriman (1848-1909)
formed syndicates to buy the Union
Pacific railroad in 1898 and the Southern
Pacific in 1901. and created aWall Street
panic in his fight for the Northern Pacific
in 1901. His son, William Averell Harri-
man (1891-1986), board chairman of
U n i o n P a c i fi c 1 9 3 3 - 4 6 . s e r v e d u n d e r
Franklin D. Roosevelt in the National
Recovery Administration, and carried on
lead-lease negotiations in Britain 1941-
42. Named US ambassador to Moscow in
1943, he took pan in all the major wartime
conferences. Ambassador to London in
1946, he became secretary of commerce
194^8 and governor of N.Y. 1955-59.
As ambassador-at-large he was instrumen¬
tal in the Laos peace talks 1961-62 and in
achieving the limited test ban treaty in
1963. In 1968-69 he took part in the Viet¬
nam peace talks.
HARRINGTON, Michael (1928-1989),
US socialist leader and writer; his book
The Other America (1962) described the
"invisible poor" in the contemporary US
and was credited with inspiring the f^eral
antipoverry programs of the 1960s. He
was chairman of the Socialist Party
(1968-72) and the Democratic Socialist
Organizing Committee (ftora 1973).
HARRIS, Joel Chandler (1848-1908),
US journalist and author. His tales of
plantation life, many featuring the old
slave and folk philosopher Uncle Remus,
are noted for their charming nanative style
rendered in authentic dialect.
HARRIS, JuUe (1925- ), US stage and
film actress whose first great success was
as 12-year-old Frankie Adams in The
Member cf the Wedding (play, 1950; film,
1953). Her other stage credits include /
Am aCamera (1951), The Lark (1955),
and The Belle of Amherst (\976).
HARRIS, Louis (1921- ), US pollster
who founded Louis Harris and Associates
(1956), one of the most influential public
opinion polling organizations in the US.
HARRIS, Patricia Roberts (1924-1985).
first Afr ican American woman to be aUS
ambassador (Luxembourg, 1965), to hold
acabinet post (Housing and Urban
Development 1977-79), and to serve as a
director of aUS coqjoration (IBM).
HARRIS, Roy Ellsworth (1898-1979),
US composer who studied in Paris with
Nadia Boulanger. Well known as a
teacher, he was twice awarded the Gug¬
genheim Fellowship (1927-28). The Third
Symphony (1937) is perhaps his best
known work .

migrants to the US, led by george rapp.
which established Utopian communities in
Pa. and Ind. (1804-1906). They held

a n d b e l i e v e d i nproperly in common
Christ’s imminent coming. The celibate
society prospered until Rapp's death
(1847), but thereafter anracted few con¬
v e r t s .

HARNESS, working gear of any draft
animal, which hitches an animal to
machinery or wagons; used mainly with
horses. The main parts are the collar arxl
homes, resting on the horse’s shoulders or
chest; the (races or shafts, which extend
from the collar along the horse's sides to
the vehicle; the saddle pad or back band,
held by the girth and crupper, which
retains the traces or shafts; and the
headgear, the bit, bridle, blinkers and
reins or lines.
HARNESS RACING. See hc»se rac ing .

HARP, stringed instrument, usually trian¬
gular in shape, with aresonating chamber
nearly perpendicular to the plane of the
strings. The harp is of ancient origin, al¬
though the Greeks and Romans favored
the lyre. The modem "double-action"
harp, developed in 1800, is chromatic
throughout its range. To alter their pitch,
strings are shortened by means of seven
pedals.
HARPER, F rances E l l en Wa tk i ns
(1825-1911). African American lecturer
arid writer, best known for her collected
Poems (1871) and Poems on Miscel¬
laneous Subjects (1904). Bom in Bal¬
timore of free parents, she began writing
poetry in her teens, and in 1854 began
delivering antislavery lectures.
HARPERS FERRY, town in NE W.Va„
scene of John brown’s raid in Oct. 1859.
Its location at the confluence of the
Potomac and Shenandoah r ivers made i t

an important civil war strongpoint. It
chang^ hands many times; its spirited
resistance in 1862 seriously delayed
Rober t E . lee ’s march N. The c iv i l war
sites are preserved in the Harpers Ferry
National Historical Park.
HARPSICHORD, keyboard instrument
in which the strings are plucked, rather
than hit as in apiano. The range is small,
but tonal effects are achieved by stops or
"registers." Larger harpsichords have two
keyboards. The harpsichord was very
popular from cl550 until the advent of the
piano in the early 1800s, and much great
music was written for it, most notably by
BACH. COUPERIN and SCARLATTL It IS now
enjoying renewed popularity.
HARRIMAN, father and son prominent



H A R T 5 5 5

HARRIS, Townsend (1804-1878), US
diplomat. ANew York merchant, he set¬
tle in the Far East in 1847, becoming the
first US consul-general in Japan 1855. He
negotiated apreferential commercial
treaty with the shogunale in 1858.
HARRISON, Benjamin (1833-1901),
23rd president of the US (1889-93).
Grand̂ n of William Henry Harrison, 9th
president, he studied law in Cincinnati,
and in 1854 began practice in In¬
dianapolis. There he became active in the
new Republican Parry, was elected city at¬
torney in 1857, and l̂ ame reporter of the
Ind. Su{Keme Coun in 1860. During the
CIVIL WAR. he served heroically in
Sherman’s Atlanta campaign of I8M. he
returned to his law practice and politics,
supporting garilcld in 1880 and entering
the us senate in 1381. There he backed
high tariffs, helped to create the interstate
commerce commission and worked to ex¬
pand the national park system.

In 1888 he won the Republican pre¬
sidential nomination, to oppose the then
president Grover Cleveland. The ensuing
election was fought largely on the tariff
issue; Harrison defeated Cleveland in the
electoral vole, althou^ trailing in the
popular vole. As president, Harrison pur¬
sued avigorous foreign policy. US claims
CO Samoa were established: the first and
highly successful Pan American con¬
ference was held in Washington. Adis¬
pute with the UK over Bering Sea fur-seal
exploitation went to arbitration. He had
less influence over domestic legislation,
although he signed the sherman anttirust
ACT and the McKinley Tariff Act, con¬
vinced that (he nation wanted high import
duties.

In 1890, the Democrats captured Con¬
gress, due to low farm prices, the rise of
the Populist party and the rising cost of
living. This made Harrison's last years in
office unfruitful and lost him personal
popularity; he was reluctantly reno¬
minated in 1892. His wife died two weeks
before the election. Growing agrarian un¬
rest and bitter labor disputes helped to
give Cleveland an easy victory; Harrison
remmed to Indianapolis to pursue adistin¬
guished legal career.
HARRISON, Peter (1716-1775), fore¬
most Amer ican archi tect of h is t ime. He

introduced astrong Palladian influence, as
may be seen in such buildings as Christ
Church, Cambridge, Mass., and King’s
Chapel in Boston.
HARRISON, Wallace Kirkman (1895-
1981), US architect who coordinated work

on the UN building and Lincoln Center,
both in New York City. His First lYes-
byterian Church in Stamford, C«xm.. is
noted forits clever use of colored light.
HARRISON, Wi l l iam Henry (1773-
1841), 9th president of the US (March 4-
April 4, 1841). Bom on aVa. plantation
and son of aformer state governor, Har¬
rison entered the army on his father’s
death in 1791 and fought in Indian cam¬
paigns in the Northwest Territory. He
Anally settled in North Bend, Ohio, and in
1800 became governor of the new Indiana
Territory. In treaties with the Indians, Har¬
rison opened up 133,650sq mi of Ohio
and Ind. to white settlement. During the
1811 Indian uprising, led by tecumseh,
Harrison's troops repulsed an Indian at¬
tack at the Battle of tippecanoe; he became
anational hero, "Old Tippecanoe." When
the WAR OF lilt began, he was made
br igadier-general in charge of the
Northwestern army, and major-general in
1813.

At the war ’s end in 1814, he entered
politics, serving in the Ohio Senate 1819-
21 and in Congress 1816-19 and 1825-
28. First minister to Colombia 1828-29,
he re t i red to Nor th Bend when Jackson
t o o k o f fi c e . I n 1 8 3 9 H a r r i s o n w o n t h e
Whig presidential nomination at its first
national convention on the strength of his
military record and broad political views.
He and his running mate, John Tyler, were
launched by acampaign more colorful
than any yet seen in die US. With the
famous slogan, "Tippecanoe and Tyler,
loo," Harrison was put forward as awar
hero and ason of the people with simple
tastes. This image appealed to acountry
caught in aserious economic depression
and he won by an overwhelming electoral
vote. He appointed an able cabinet,
headed by Daniel webster. and called a
special session of Congress to act on the
n a t i o n ’ s fi n a n c i a l d i f fi c u l t i e s . H e d e ¬
livered his inaugural address in pouring
rain, however, and caught acold which
quickly turned to pneumonia. He died one
month to the day after taking office.
HART, Lorenz Milton (1895-1943), US
lyricist who collaborated with Richard
RODGERS on 29 musical comedies. The
m o s t f a m o u s a r e A C o n n e c t i c u t Ya n k e e
(1927), TTte Boys from Syracuse (1938)
and Pal Joey (1940).
HART, Moss (19C î96l), US dramatist
and dixKtor. With George S. kaufman. he
wrote You Can't Take It With You (1936)
a n d T h e M a n W h o C a m e t o D i n n e r
(1939). He directed the Broadway hits My
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growth of graduate schools. It now has
nearly 200 allied institutions such as
libraries, laboratories, museums and ob¬
servatories.
HARVEST MOON, the full moon near¬
est the autumnal equinox (about Sept. 23).
At this time, because of the balancing of
two opposite factors acting on the time of
moonrise, it rises at nearly the same hour
for several nights in succession.
HARVEY, William (1578-1657), British
physician who discovered the circulation
of the blood. He showed that the heart
acts as apump and that the blood circu¬
lates endlessly about the body; that there
are valves in the heart and veins so that
blood can flow in one direction only; and
that the necessary pressure comes only
from the lower left-hand side of the heart.
His discoveries demolished the theories of
GALEN that b lood was consumed at the
body’s periphery and that the left and right
sides of the heart were connected by
pores. He also made important studies of
the development of the embryo.
HARZ MOUNTAINS, range in NGer¬
many between the Weser and Saale rivers.
In medieval times it was amajor mining
center for various metals, but the area’s
economy now tests on tourism, especially
for winter sports. The range’s highest
point is Brocken peak.
HASDRUBAL (d. 207 BC), Carthagini¬
an general in the second Punic War. He
marched from Spain in 207 BC to rein¬
force his brother Hannibal in Italy, The
Romans defeated him and so deprived
Hannibal of forces that might have
brought him victory.
HASHEMITE DYNASTY, Arab royal
fami l y c la im ing descen t f rom the
grandfather of 5ie prophet mohammed,
hereditary sherifs of MECCA from the 11th
century unt i l 1919. After WWI the
H a s h e m i t e s F a i s a l I a n d A b d u l l a h I b n
Hussein became kings of Iraq and Jordan
respectively; Abdullah’s grandson Hus¬
sein is the present king of Jordan.
HASHISH, or cannabis, adrug produced
from aresin obtained from the hemp plant
(Cannabis saliva), particularly from its
fl o w e r s a n d f r u i t s . I t i s a n o n - a d d i c t i v e
drug whose effects range from afeeling of
euphoria to fear. Hashish is mainly
pr̂ uced in the Middle East and India,
and has been in use for many centuries, al¬
though it is still illegal in many countries.
(Sec MAKUUANA.)
HASIDISM, Jewish pietistic movement
established in 18th-centuiy Poland by
Israel ben Elieza. Reacting against em-

FflirLacfv(1956)and Camelot(1960).
HART, William S. (1870-1946), US
stage and film actor. An authentic cow¬
boy, he became the first cowboy film star
(1910-25), writing and directing many
of his pictures.
HARTE, Bret (1836-1902), influential
US writer. His shon stories of frontier life
helped create the mythology of the 'Nest.
Among the stories that brought him
worldwide fame are "The Luck of Roaring
Camp" (1868) and "The Outcasts of Poker
Flat" (1869). When his popularity in
America declined, he settled in Britain.
HARTFORD CONVENTION, assembly
of Federalist delegates from Mass.. Conn.,
R.l, and Vt. It met secretly from Dec. 15,
1814, to Jan. 5, 1815, and put forward
s e v e n c o n s t i t u t i o n a l a m e n d m e n t s t o
redress New England’s grievances, result¬
ing largely from federal neglect during the
WAR OF 1812. With the arrival of peace,
however, opponents were able effectively
to ruin the Federalist party by accusing it
of attempted secession.
HARTFORD WITS, aliterary circle who
met in Hartford, Conn., during the last
quarter of the 18th century. Mostly Yale
men, they were all Federalists; their main
product was political satire, typified by the
Anarchiad. ajointly written mock verse
epic. Acollection of their work. Echo,
was published in 1807.
HARTLEY, Marsden (1877-1943). US
artist who abandoned an early interest in
abstraction to produce impressionistic
depictions of natural scenes. He was best
known for paintings of his native Maine.
HARUN-AL-RASHID (c766-809), fifth
Abbasid caliph of Baghdad, from 786,
whose rule extended from NAfrica to the
Indus Rin India; he exacted tribute from
the Byzantine Empire. His reign mariied
both the height and decline of the
caliphate, and is remembered in the
Arabian Nights as agolden age.
HARVARD, John (1607-1638) . A -
merican clergyman, first benefactor of
Harvard College, Bom in London, he
emigrated to Mass, in 1637 to become
Char les town’s min is ter. In 1638 he be¬
queathed half his estate and his library to
the coUege. which was named for him in
1639.
HARVARD UNIVERSITY, founded by
the General Court of Mass, in 1636, is the
oldest university in the US. It ha.s long
been influenced by European patterns of
education, but under the 40-year presiden¬
cy of C. W. Eliot developed adistinctive
character of its own. especially in the
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phasis on rabbinical learning and strict ob¬
servance of the law, he stressed the
ecstatic, joyous element in religion. The
movement became grouped around tzadik-
kim. holy men or saints. Hasidism still
fl o u r i s h e s i n I s r a e l a n d N e w Yo r k . I n

Hebrew, kasidim means "the pious ones."
It is also applied to fiercely orthodox sec¬
tarians who fought in the 2nd-century BC
Maccabaean wars.
HASMONEAN, Jewish dynasty which
r u l e d J u d e a c l 6 4 - 6 3 B C . I t d e s c e n d e d
from Mattathias who. with his son Judas
Maccabaeus, rebelled against Syria in 166
BC (see Maccabees, books of). From
Jonathan (d. 142 BC) onwards the Has-
moneans were also high priests. The
family’s power, at its height under John
Hyrcanus (d. 1()4 BC) and Alexander Jan-
naeus (d. 76 BC), ended with the Roman
conquest of Jerusalem in 63 BC.
HASSAM, Chi lde (1859-1935), US
painter and graphic artist. He studied in
Paris, and was one of the first US artists to
adopt iMPRESsioNtsM, painting many New
York and New England land̂ apes.
HASSANII (1929- ), king and spiritual
head of Morocco since 1961. He initiated
partial democratization in 1962, but has
retained effective absolute power despite
an abortive coup in 1971-72.
HASTINGS, Battle of, the prelude to the
Norman conquest of England, fought be¬
tween King HAROLD nand Ehike William
of Normandy on Oct. 14, 1066. Delayed
all summer by unfavorable winds, Wil¬
liam was finally able to cross the English
Channel Just when Harold was in N
England defeating aNorwegian invasion.
Forced marches brought Harold south
with an exhausted and depleted force to
meet William at Senlac (renamed Battle),
near Hastings. Harold's axmen were final¬
ly swept from astrong hilltop position,
and Harold k i l led, when Wi l l iam, af ter a
day’s fighting, successfully managed a
feigned retreat.
HATCH ACTS, two unrelated acts
passed by the US Congress. In 1887 Willi¬
am Henry Hatch successfully sponsored
an act promoting scientific research in
agriculture. In 1939 Senator Carl Hatch of
N.M. sponsored an act to regulate political
expenditure and corruption in national
elections, by barring federal employees
from political activity and setting limits on
campaign-fund contributions and expendi¬
t u r e s .

HATE CRIMES, crimes motivated by ra¬
cial, religious, or sexual bias. In 1992, 46
slates had some form of statute dealing

with hate crimes, usually simply enhanc¬
ing the penalties for existing crimes if
committed out of bias. In addition, .some
too coUeges and universities had speech
and b^avior codes dealing with racially
(x sexually motivated harassment. In 1992
the US Supreme Court found unconstitu¬
tional aSt. Paul, Minn., ordinance making
it acrime to engage in speech or behavior
likely to arouse "anger or alarm’' on the
basis of race, color, creed, religion, or
gender.
HATFIELD-McCOY FEUD, bloody clan
vendetta in the 1880s between the Hat¬

fields of Logan Co.. W, Va„ and the Mc¬
Coys of Pike Co., Ky. Originating during
the CIVIL WAR, it erupted in 1882 over the
attempted elopement of Johnse Hatfield
and Rosanna McCoy.
HATSHEPSUT, queen of Egypt, 18th
dynasty (15th century BC). She ruled with
h^ husband and half-brother Thutmose II,
becoming regent to his son and then as¬
suming the powers and titles of apharaoh.
She presided over aperiod of prosperity,
and built the great temple of Dcir el-Bahin
near Thebes.
HAUPTMANN, Gerhart (1862-1946),
German author and playwright who
pitmeered naturalism in the Cerman
theater. His first play. Before Dawn
(1889), dealing with social problems, won
him overnight fame, and was followed—
among others—by The Weavers (1892), a
drama of working-class life. He won the
Nobel Prize for Literature, 1912.
HAUSA, apeople of NW Nigeria and
neighboring Niger, numbering about 9
mi l l ion and Musl im s ince the 14th cen¬
tury. Early in the 19th century they were
mostly conquered by the fulani. Their
language is much used in WAfrican trade.
HAVANA, capital of Cuba, on the Gulf
of Mexico. One of the largest cities in the
West Indies, it was founded by the
Spanish in cl315. It has an excellent har¬
bor. The U. of Havana was opened in
1728. Tobacco from the neighboring
Vuelta Abajo is used for the famous
Havana cigars. Until Fidel castro'S
revolution (1959). the city’s economy
rested on gambling and tourism controlled
from the US. Since then Havana has been
subordinated to the general economy of
Cuba. Pop 2.034,000.
HAVEL, Vfidav (1936- ), president of
C z e c h o s l o v a k i a 1 9 8 9 - 9 2 . D e n i e d a
university education by the Communist
government, he became aplaywright. His
experimental, absurdist plays attacking
cô itarianism became pqiular in Prague
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and abroad, but after the suppression of
the "Prague spring" in 1968 he was silen¬
ced. He helped found Charter 77, adissi¬
dent group, and was jailed three times. In
1989 he was the principal spokesman for
Ae Civic Forum in negotiating the "velvet
revolution" with the Communist authori¬
ties. In Dec. 1989 Havel became intenm
president of Czechoslovakia; in national
elections in July 1990 he was elected to a
2-year term, ̂ en Slovakia's regional
parliament proclaimed the sovereignty of
the eastern republic in July 1992, Havel
resigned. He became president of the
Czeck Republic in 1993.
HAWAII, the Aloha Sute, Pacific state of
the US West, consisting of 8major vol¬
canic islands and many smaller islands
2400mi Wof California. Generally fertile
and luxuriant, the islands enjoy amild
climate. Inhabited by Polynesians, the
Hawaiian islands woe visited early in the
19ih century by American traders,
whalers, missionaries, and sugar planters.
The native monarchy declined until it was
overthrown in 1893 by American sugar in¬
terests; the US annexed the islands in
1898. The original Hawaiians now con¬
stitute aminority of the ̂ puiation, being
outnumbered by Americans, Japanese,
Chinese, Filipinos, Koreans, and Por-
mguese, many of whom were originally
brought in as contract laborers to work the
sugar and pineapple plantations. Hawaii’s
cultural diversity is peihaps the greatest of
any state’s. Despite rapid growth and evi¬
dent prosperity, the Hawaiian economy
has fragile bases. Hie US naval base at
Pearl Harbor on Oahu is important to the
state’s economy; the sugar industry sur¬
vives only wito federal price supports;
tourism, the major indusny. is cycliĉ  and
based on low-wage jobs.
H AWA U V O L C A N O E S N AT I O N A L
PARK, on Hawaii Island, established
1916. has among the largest and most ac¬
t ive vo lcanoes in the wor ld , mauna loa
(13,680ft) has the Mokuaweoweo crater
on its summit, and kilauea crater on its E
slope which is 4.090ft high and over 4sq

wi th afiery floor ca l led
Halemaumau. Areaofpark; 317sqmi.
HAWKINS, Coleman (1904-1969), US
JAZZ musician whose virtuosity on the
saxophone made it amajor instrument of
jazz performance.
HAWKS, fast-flying, diurnal birds of
prey. The name is properly restricted to
the genus Accipiter. though, especially in
North America, it is taken as ageneral
name for any bird of prey. True hawks are

H a w a i i g r o fl l c
Name of state: Hawai i

Capital: Honolulu (Other cities: Pearl
Cî , Kailua. Hilo)
Statehood: Aug. 21,1959 (50th state)
Fami l iar name: A loha State
Area: 6,4S0sq mi
Population (1990): U08.000(Rank:41)
%change 1980-90:14.9
Density per sq mi: 172.5
%metropolitan: 75.5
Electoral votes: 4

Racial comp.: White, 33.4%; black.
2.5%; Hispanic, 7.3%; Asian, 61.8%
Per capita money income (1987):
$12,290 (Rank; 15)
Elevation: Highest-13,796ft., Mauna Kea.
Lowest-sca level, Pacific Ocean
Motto: Ua mau ke eaoka aina ika pono
("The life of the land is petpetuat^ in
righteousness")
Sta te flower : H ib iscus
State bird: Ne-ne (Hawaiian goose)
State tree: Kukui (Candlenut)
State song: "Hawaii Ponoi" (Hawaii's
O w n )
I N D U S T R Y A N D T R A D E
Gross state product (1988):
$19.0 bil. (Rank: 40)
Farm products: Sugar, pineapple, green¬
house, macadamia nuts
Farm marketings (1989):
$0.6 bil. (Rank: 41)
Manufactures: Food products, printed
materials, petroleum products
Value ofmfrs. shipped (1987):
$3.4 bil. (Rank; 46)
Mining: Crushed stone

m i m a r e a

broad-winged birds of woodland or forest,
the shape of the wings and the long tail
enabling them to maneuver rapidly among
trees. They prey mostly on small birds, ap¬
proaching behind cover and making a
swift dash to kill.
HAWTHORN, shrubs and trees of the
Crcaaegus family. The common hawthorn
is athorny shrub or small tree, bearing
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clusters of white or pink flowers followed
by groups of red berries.
H AW T H O R N E , N a t h a n i e l ( 1 8 0 4 -
1864), major US novelist and short story
writer, bom in Salem, Mass. At first un¬
able to earn aliving by writing, he worked
at the Boston custom house. Later he was
US consul in Liverpool (1853-57). His
^at novels, 77ie Scarlet Letter (1850)
and The House of the Seven Gables
(1851), set in Puritan New England, are
masterpieces of psychological portraiture
and dark atmosphere. His short stories,
collected in Twice-Told Tales (1842) and
Mosses from an Old Manse (1846), matk
him as amaster of that genre.
HAY, John (MUton) (1838-1905), US
statesman and author, and when young.
President Lincoln’s secretary (1860-65).
Secretary of State under McKinley and
Roosevelt (1898-1905), he established US
sovereignty over Hawaii and the Philip¬
pines, negotiated the Hay-Pauncefote
Treaties (1899, 1901) and the Hay-Bunau-
Varilla Treaty (1903) which together en¬
sured US contro l of the Panama Canal ,
a n d e v o l v e d t h e o p e n d o o r p o u c y i n
China. His writings include Pike County
Ballads (1871) and (with J. G. Nicolay)
Abraham Lincoln: AHistory (10 vols.,
1890) .
H AY- B U N A U - VA R I L L A T R E AT Y,
pact signed on Nov. 18,1903, between the
US and the 15-day-old state of Panama,
giving the US sovereignty over alOmi-
9 6 w i d c c o r r i d o r a c r o s s t h e i s t h m u s o f
Panama, in return for aguarantee of the
independence of Panama. Etrawn up by
John Hay and Philippe Bunau-Varilla,
promoter of the New Panama Canal Com¬
pany, the treaty allowed the US to build a
canal on payment of $10 million and a
$250,000 annuity to begin nine years later.
(See also panama canal.)
HAYDN, Franz Joseph (1732-1809),
Austrian composer who established the
accepted classical forms of the symphony,
string quartet and piano sonata. The ar¬
chitect of classicism, Haydn nevertheless
drew inspiration from folk music in many
of his works. His greatest music combines
vigor, lyricism and poignancy with fre¬
quent flashes of wit. For 48 years court
musician to the Esterhazy family, his huge
output includes 107 symphonies, hundreds
of chamber works as wel l as v io l in and
piano concertos, some 25 operatic works,
anumber of great masses, notably the Nel¬
son mass, and other great religious works,
such as the oratorio The Creaiiort In the
1790s he visited England, where he won

great acclaim for his 12 "London" or
"Salomon" symphonies, which were com¬
missioned by the impresario Salomon.
HAYEK, Friedrich August von (1899-
1 9 9 2 ) , V i e n n a - b o r n B r i t i s h e c o n o m i s t
(naturali7.ed 1938), professor at London U.
1931-1950, Chicago U. 1950-62, and
Freiburg U. 1962-69. He wrote prolifical-
ly on monetary theory and the history of
capitalism. He shared the Nobel Prize for
Economics with Gunnar Myrdal in 1974.
HAYF^ Helen (1900-1993), US actress,
bom Helen Hayes Brown. Beginning her
career at age five, she became one of
America's most versatile and admired per¬
formers, winner of numerous awards for
stage, screen, radio and television. She
married playwright Charles MacArthur. A
New York theater was named for her.
HAYES, Rutherford Birchard (1822-
1893). 19th president of the US who won
office in the most bitterly contested of all
presidential elections. Bom in Delaware,
Ohio, he graduated from Harvard Law
School in 1845 to begin asuccessful legal
career. In the avu, war he was four limes
wounded in action and rose to become a
major-general of volunteers. Elected to
Congress whiie on active service (1865),
he later won three lemis as governor of
Ohio (1867-75). At the Republican Con¬
vent ion of 1876 he won the nominat ion
from the belter known James G. Blaine. In
the election, the Democrat reform gover¬
n o r o f N e w Yo r k , S a m u e l J . t i l d e n .
revived his party’s fortunes to win a
popular majority. But disputed results in
S.C., Fla., La. and Ore. 1^ to the forma¬
tion of a.special electoral commission
wi th aRep id ) l i can ma jo r i t y, wh ich
awarded all the disputed votes to Hayes.
President. Hayes’ contribution as presi¬
dent has undoubtedly been underrated.
Fol lowing pre- inaugural pledges to
■Southern Democrats for their acquies¬
cence in the commiss ion ’s dec is ion , he
recalled Federal troops from the South,
thus ending 11 years of Republican
military reconstruction. Despite opposi¬
tion in his own par̂ . he appoint̂  ex-
Confederates to administration posts and
began amuch-needed refonn of the civil
service by insisting upon recruitment by
competitive examination rather titan
political patronage. In economic affairs,
although his hard money policies were
modified, even overridden by Congress,
he has been credited with restoring busi¬
ness confidence. Hayes, whose personal
integrity was never impugned, refused to
stand for asecond term. Yet he had slowly
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HAYS, Arthur Garfield (1881-1954),
US lawyer, famous for his powerful
d e f e n s e i n t h e s c o p e s t r i a l i n Te n n .
(1925) and for the sacco-vanzeiti case of
1927- From 1923 Hays was associated
with the AMERICAN CIVIL LIBERTIES UNKW.
HAYS, Will (William Harrison Hays;
1879-1954), US politician, president
(1922-43) of the Motion Pictures Pro¬
duce rs and D i s t r i bu to r s o f Amer i ca , i n
which role he imposed acode of morality
(the "Hays code") on the movies that as¬
sured their wide acceptance.
HAYWOOD, Wi l l iam Dudley (1869-
1928), US labor leader and principal or¬
ganizer of the INDUSTRIAL WORKERS OF THE
WORLD (1905). His membership in the
Socialist party ended with expulsion be¬
cause of his advocacy of sabotage and
v i o l e n c e . I n W W l h e w a s c o n v i c t e d o f
sedition but escaped to Russia in 1921.
HEADACHÎ  the common symptom of
an ache or pain affecting the head or neck,
with many possible causes including
fever, emotional tension (with spasm of
neck muscles) or nasal sinus infection.
Migraine due to abnormal reactivity of
blcSd vessels is typified by zig-zag or
flashing visual sensations or tingling in
part of the body, followed by an often
one-sided severe throbbing headache. This
may be accompanied by nausea, vomiting
and sensitivity to light. There is often a
family history. Meningeal inflammation,
as in meningitis and subarachnoid he¬
morrhage may also cause severe headache.
The headache of raised intracranial pres¬
sure is often worse on waking and on
coughing and may be asymptom of brain
tumor, abscess or hydrocephalus.
Headaches are often controlled by simple
analgesics, while migraine may need
drugs that act on blood vessels.
HEAD START, US government pro¬
gram, set up in 1964 by the Economic
Opportunity Act, to prepare "culturaUy
deprived" children of preschool age for
school, and to involve parents and local
c o m m u n i t i e s i n t h e e f f o r t . T h e " H e a d
Start" program was so popular that "Fol¬
low Through" programs for children in
kindergarten were added in 1967.
HEALTH AND HUMAN SERVICES,
OS Department of (HHS), executive
department established 1939 as the
Federal Security Agency and reestablished
1953 as the Department of Health. Educa¬
tion and Welfare. It was designated the
Department of Health and Human Ser¬
vices in 1979, when the Office of Educa¬
tion became anew department. As the se-

moUified opposition resentment over the
"stolen" election and he had helped to
repair Republican credibility after the cor¬
ruption and scandals of Grant’s presiden-
tid terms.
HAY FEVER, common allergic disease
causing rmnitis and coniunctivitis on ex¬
posure to allergen. The prototype is aller¬
gy to grasses, but pollens of many trees,
weeds and grasses (e.g., ragweed, Ti¬
mothy grass) may provoke seasonal hay
fever in sensidzed individuals. Allergy to
fungi or to the house-dust mite may lead
to perennial rhinitis; animal fur or feathers
may also provoke attacks. Susceptibility is
often associated with asthma, eczema and
aspirin sensitivity in the individual or his
family. Treatment consists of allergen
avoid^ce, desensitizing injections and
cromoglycate, antihistamines or steroid
sprays in difficult cases.
HAY-HERRAN TREATY, a^ment
between the US and Colombia, signed in
1903, but refused ratification by the
Colombian congress, which would have
given the US rights to the Panama Canal
Zone. After the refusal, US president
Theodore Roosevelt gave aid to arevolu¬
tionary force which declared Panama in¬
dependent. (See also hay-bunau-varilla
TREATY.)
HAYMARKET AFFAIR, violent con¬
frontation between labor organizers and
police in Chicago’s Haymarket Square on
May 4, 1886. After .several workers had
been killed or injured on May 3. aprotest
meeting was held. During the meeting a
bomb was thrown at the police who inter¬
vened, and rioting started—four workers
and seven policemen died. Of the eight
anarchi.sts later sentenced to death for
murder, four were hanged, one committed
suicide and three, in 1893, were pardoned.
HAYNE, Robert Young (1791-1839).
US lawyer, politician and spokesman for
the South. In afamous two-week debate in
1830 with Daniel webster, he championed
states’ rights anti supported state nul¬
l ificat ion of federal laws.

HAY-PAUNCEFOTE TREATY, apee-
ment between the US and Great Britain,
signed in 1901, giving the US the sole
right to control and fortify the proposed
Panama Canal Zone, and abrogating the
CLAYTON-BULWBR TREATY. Effectively the
US acquired naval supremacy in the Ca¬
ribbean and policing powers on the major
searouie between the Atlantic and Pacific
Oceans. I t also brought about the
A m e r i c a n c o n s t r u c t i o n o f t h e P a n a m a
Canal .
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and aventricle. The atria pump blood into
the ventricles, which pump it into the
lungs (right) or systemic circulation (left).

The bulk of the heart consists of special¬
i z e d m u s c l e fi b c n w h i c h c o n t r a c t i n

response to stimulation from apacemaker
region relayed via special conducting tis¬
sue. Between each a t r ium and vent r ic le
are valves, the mitral (left) and tricuspid
(right). Similarly, between the ventricles
and their outflow tracts are aortic and pul¬
monary valves. The heart is lined by
pericaidium and receives its blood supply
from the aorta via the coronary artoues.

The cells in the right atrium have an in¬
built tendency to depolarize and thus to set
up an electrical impulse in the conducting
tissue. In heart action this passes to both
atria, which have already filled with blood
from the systemic or pulmonary veins.
Blood is then pumped by atrial contraction
into the ventricles, though much of it pas¬
ses into the latter before the atria contract.

The same electrical impulse is conducted
to both ventricles and there sets up acoor¬
dinated contraction (systole), which leads
to the forceful expulsion of blood into the
aorta or pulmonary artery and to the
closure of the mitral and tricuspid valves.
When the contraction ceases (diastole).
the pressure in the ventricle fells, and the
aortic and pulmonary valves close. The
force generated by systole is propagated
into the major arteries, providing the driv¬
ing force for the circulation.

Heart output may be increased (e.g„ in
exercise) through several agencies includ¬
ing increased rate (tachycardia) and force
of contraction (mediated by the sympathe¬
tic nervous system and adrenaline), and
the increased return of venous blood (ef¬
fected by amuscle pumping action on the
valved, collapsible veins).
HEART, Artificial, mechanical device
used to replace or temporarily sustain a
diseased human heart. The first art ificial
heart to replace ahuman heart was the Jar-
vik-7 invented by Dr. Robert Jarvik of the
U. of Utah Medical Center. Aplastic and
metal pump implanted in the patient’s
chest, it was operated by compressed air
supplied through tubes in the patient’s ab¬
domen from an external pump and
monitoring console about the size of a
small refrigerator. Between 1982 and
1985 the Jarvik-7 was implanted in four
patients—the longest survival was 620
days. The patients experienced infections,
kidney failure, excessive bleeding, clots,
fever, and strokes. Many experts con¬
cluded that the Jarv ik-7 should be used

cond-largest federal department (after the
Department of Defense). HHS is respon¬
s i b l e f o r o v e r 3 0 0 f e d e r a l h e a l t h a n d
human service programs including the Of¬
fices of Human Developmental Services,
Public Health Service, Social Security
Administration and Child Support Enfor¬
c e m e n t .
HEARING. See ea r.
HEARING AID, device allowing the
partially deaf to hear more clearly by
amplifying sound waves. Modem hearing
aids employ advanced microcircuitry, are
small enough to be built into spectacle
frames or hair slides. Some types fit be¬
hind the ear and transmit sounds through
the bones of the skul l , whi le others are
small enough to fit inside the ear
HEARN, Lafeadio (1850-1904). US
writer of Irish-Greek origin. His move to
Japan in 1890 and naturalization as a
Japanese citizen brought about his best
work; In Ghostly Japan (1899), Shadow¬
ings (1900), Kwaidan (1904) and Japan:
An Attempt at interpretation (1904).
HEARNE, Samud (1745-1792), English
explorer and fur trader. In 1770 he led an
expedition which traced the Coppermine
Rto the Arctic Ocean. Subsequently he
discovered that ashort northwest passage
did not exist.
HEARST, Wi l l iam Randolph (1863-
1951), US publisher, head of avast
newspaper empire. His early success as a
newspaper publisher in "yellow jour¬
nalism" was largely due to his papers’
sensationalism, low prices, the introduc¬
tion of color cartoons, banner headlines
and Sunday supplements. In 1895 he
bought the New York Journal and
engaged in an epic circulation war with
Joseph Pulitzer's World. Both were ac¬
cused of having helped to bring on the
1898 war with Spain to increase circula¬
tion. He also pursued alargely unsucces¬
sful political career.
HEART, vita] organ in the chest of
animals, concerned with pumping the
blood, thus maintaining the blood circula¬
t i o n . T h e e v o l u t i o n o f t h e v e r t e b r a t e s
shows adevelopment from the simple
heart found in fish to the four-chambered
heart of mammals. In man, the circulation

may be regarded as afigure-eight, with
the heart at the cross-over point, but keep¬
ing the two systems separate by having
two parallel sets of chambers. The pump¬
ing in the two sets, right and left, is coor¬
dinated. ensuring abalance of flow. Each
set consists of an atrium, which receives
blood from the lungs (left) or body (right).
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only as a"bridge" lo sustain the patient
u n t i l a d o n o r h e a r t w a s a v a i l a b l e f o r
transplantation. Meanwhile, smaller, per¬
manently implanted pumps are being
developed to boost the action of afailing
heart rather than replace it altogether.
These are currently powered by external
energy sources.
H E A R T A T T A C K . S e e c o r o n a r y
T H R O M B O S I S .

HEARTBURN, or esophagitis, burning
sensation of "indigestion" localized
centrally in the upper abdomen or lower
chest. It is frequently worse after large
meals or on lying flat, especially with
hiatus hernia. Acid stomach contents i r¬

ritate the esophageal epithelium and may
l e a d l o u l c e r ; r e l i e f i s w i t h a n t a c i d s .
"Heartburn" is also loosely applied to
other pains in the same situation.
HEART MURMUR, abnormal sound
heard on listening to the chest ovct the
HEART with aSTETHOSCOPE, Normally there
are two major heart sounds due to valve
closure, separated by silence. Murmurs
arise in the disease of heart valves, with
narrowing (stenosis) or leakage (incom¬
petence). Holes between chambers, valve
roughening and high flow also cause mur¬
m u r s .

HEAT, the form of energy that passes
from one body to another owing to a
temperature difference between them; one
of the basic functions in thermodynamics.
The energy residing in ahot body is also
loosely caUed heat but is better termed in¬
ternal energy, since it takes several dif¬
f e r e n t f o r m s . I n t h e m i d - 1 8 t h c e n t u r y
Joseph Black first clearly distinguished
heat from temperarure. aconceptual ad¬
vance which allowed heat to be measured
in terms of the temperature rise of a
known mass of water, the unit being the
Calor ie (or the Br i t ish Thermal Uni t ) . In
SI Uni ts heat is measured, as aform of
energy, in joules.
HEATH, low woody p lants ( fami ly
Ericaceae) found on poor acidic soil in
pans of Asia and Europe artd naturalized
in NAmerica. They tnay cover large areas
of country, which are often called heaths.
H E AT H , E d w a r d R i c h a r d G e o r g e
(1916- ), British prime minister 1970-74.
He was elected to parliament in 1950, and
became Conservative Party leader in
1965. As prime irunister, he brought
B r i t a i n i n t o t h e C o m m o n M a r k e t . H e

employed austerity measures to fight in¬
flation and resorted to a3-day work week
to save fuel during aminers’ strike. In
1975, ayear after being turned out of of¬

fice, he resigned as pany leader.
HEAT PUMP, device for transferring
heat from asubstance or space at one
temperature to another substance or space
at ahigher temperature. It consists of a
compressor, an expansion valve, an
evaporator, and aworking fluid (re¬
frigerant), such as ammonia or lieon.
HEAVEN, the celestial regions in which
the heavenly bodies—sun, moon, stars
and planets—exist; the abode of God, an¬
gels and the righteous after death. These
two concepts have been progressively dif¬
ferentiated, especially since the 16th-cen¬
tury scientific revolution made the three-
decker universe archaic. In the Old Testa¬
ment , God, who dwe l ls in heaven, a lso
transcends it. Not unti l late Judaism was
heaven generally regarded as the abode of
the righteous; the dead were previously
believed to have ashadowy existence in
sheol .

In Chrisciaii thought, heaven is the eter¬
nal home of true believers, or the state of
living in full union with Christ, which the
perfected soul enters after death—or, in
R o m a n C a t h o l i c d o c t r i n e , a f t e r P u r ¬
gatory—there "to glorify God, and to
enjoy him for ever," an experience some¬
t i m e s k n o w n a s t h e b e a t i fi c v i s i o n . I n

Islam likewise heaven is the joyful dwell¬
ing-place of faithful Muslims aft^ death.
Similar concepts are found in some other
religions. (See also ascbnsicw; eschatce.-
OQY; HELL; RESURRECHON.)
HEAVES, chronic disorder of the lungs
of horses and cows, characterized by diffi¬
cult breathing and wheezy cougL TTie
signs are worsened by vigorous exercise
and overfeeding.
H E A V Y W A T E R , o r d e u t e r i u m o x i d e
(D2O), occurs as 0.014% of ordinary
WATER, which it closely resembles- It is
used as amodera tor in nuc lear reac tors
and as asource of deuterium and its com¬

pounds. It is toxic in high concentrations.
Water containing tritium or heavy isotopes
of oxygen (0"and O'®) is also called
heavy water; mp 3.8’C, bp 101 -4'C.
HEBREW, the Semitic language in which
the Old Testament was written and which
is now the official language of Israel. The
earliest extant Hebrew writings date from
at least the 11th century BC, since when
there has been acontinuous Hebrew litera¬

ture. Hebrew is now asacred tongue and a
common written language for religious
Jews of all nationalities. Hebrew di^ out
as aspoken language by the 3rd century
BC. It was revived as the language of the
modem Jewish nadon, largely owing to
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the ground for worms, beetles and slugs.
Each spine is amodifî  hair about 25inm
(1 in) long. Hedgehogs are able to roll up
for protection against predators, and
come entirely enclosed by the spiny part
of the skin.

HEDONISM, aphi losophica l theory
which regards pleasure as the ultimate
good for man. TTte view of the Cyrenaics
and Aristippus was that tlie sentient
pleasure of the moment was the only
good. EPICURUS thought man’s aim should
be alife of lasting pleasure best attained
by the guidance of reason. The 19lh-cen-
tury theory of Utilitarianism, for the
greatest gô  of the greatest number, was
a r e v i v a l o f h e d o n i s m . H e d o n i s m h a s
often been attacked, for instance by
Joseph Butler who saw pleasure as a
bonus when adesire is fulfilled, not as an
end in itself.

HEGEL, Georg Wi lhe lm Fr ied r i ch
(1770-1831), German philosopher of
Idea l ism who had an immense influence
on 19th- and 20th-century thought and
history. During his life he was famous for
his professorial lectures at the University
of Berlin and he wrote on logic, ethics,
history, religion and aesthetics. The main
feature of Hegel’s philosophy was the
dialectical method by which an idea
(thesis) was challenged by its opposite
(antithesis) and the two ultimately recon¬
ciled in athird idea (synthesis) which sub¬
sumed both. Hegel found this method both
in the workings of the mind, as alogical
procedure, and in the workings of the his¬
tory of the world, which to Hegel was the
process of the development and realization
of the World Spirit (Weitgeist). Hegel’s
chief works were Phenomenology of the
Mind (1807) and Philosophy of Right
(1821). His most imponant follower was

Eliezer Ben Jehudah, who compiled a
Hebrew dictionary in the 19th century.
Hebrew script, written from right to left,
was influenced by aramaic. and adopted
the square letters still used in writing
H e b r e w.
HEBREWS, Epistle to the, aNew Testa¬
ment book of unknown authorship, though
traditionally ascribed to Paul. Addressed
to Jewish converts to Christianity who
were in danger of apostasy, it explains the
fulfillment in Christ of the Old Testament.
HEBRIDES, or Western Is lands, a
group of about 500 islands off the NW
coast of Scotland, fewer than 100 of them
i n h a b i t e d . I T i e O u t e r H e b r i d e s i n c l u d e
Harris, Lewis, North and South Uisi,
Benbecula and Barra, while Skye, Mull
and Iona lie among the Inner Hebrides.
Apart from tourism, industries include
ftshing, fanning, sheep-raising, distilling,
quarrying and tweed-making.
HECATÎ  in Greek mythology, the god¬
dess of witchcraft and magic, sometimes
identified with Artemis and the moon.
H E C H T,
dramatist, short story writer and novelist.
After working as ajournalist he col¬
laborated with Charles MacArthur on the

highly successful plays The Front Page
(1928). and Twentieth Century (1932). He
also worked on the filmscripis of Gunga
Din (1938), Wuihering Heights (1939) and
Notorious (1946). His autobiography is A
Child of the Centurv (1954).
HECKER, Isaac Thomas (1819^-1888).
US Roman Catholic priest, founder in
1 8 5 8 o f t h e p a u u s t f a t h e r s , a n o r d e r
dedicated to the conversion of American
non-Ca tho l i cs . To th i s end Hecker l ec¬

tured widely, and established the Catholic
W o r l d a n d t h e C a t h o l i c P u b l i c a t i o n

Society for the distribution of Catholic
l i terature.
HECKLER, Margaret Mary (1931- ).
member of the House of Representatives
1978-83. where she was astrong sup¬
porter of women’s ri^is and the Equal
Rights Amendment. She became secretary
of Health and Human Services (1983-85)
and ambassador to Ireland in 1985.
HECTOR, in Greek mythology, aTrojan
prince, son of King Priam, who. in the
siege of Troy, was the foremost warrior on
the Trojan side until he was killed by
Ach i l l es .
HEDGEHOGS, small, spine-covered in-
sectivores of Asia, Africa and Europe. The
Eurasian species is the common hedge¬
hog, Erinaceus europaeus. Nocturnal
mammals, they wander about searching

(1894-1964) , USBen

M A R X .

HEGIRA, the flight of Mohammed from
Mecca to Medina in AD 622, which is the
year from which Muslims date their calen¬
d a r .
HEIDEGGER, Mar t in (1889-1976) ,
German philosopher. Influenced by
KIERKEGAARD and HUSSESJ- he was con¬
cerned with the problem of how man’s
awareness of himself is dependent on a
sense of time and his impending death.
Heidegger rejects traditional metaphysics
and criticizes many aspects of modem
technological and mass culture as a"for¬
getfulness of being." His major work.
Being and Time (1927), has been funda¬
mental in the development of existen¬
tialism. although Heidegger denied he was
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magazines as The New Yorker, Smart Set
and Vanirv Fair.
HELEN OF TROY, the most beautiful of
ail women, according to Greek mytholo¬
gy. Daughter of Zeus and Leda, she was
wife of Menelaus, king of Sparta, from
whom Paris abducted her to Troy, thus
provoking the Trojan War. After the war
she returned to Greece with Menelaus.
HELGOLAND, island in the North Sea,
one o f the Nor th Fr is ian Is lands ; a rea :
ISO acres. It is administered by the state
of Schleswig-Holstein, Germany, having
been ceded to Germany by Britain in ex¬
change for Zanzibar. It was used as a
naval base in WWl and WWII.
HELICOPTER, exceptionally maneuver-
able aiicral^ able to t^e off and land verti¬
cally, hover, and fly in any horizontal
direction without necessarily changing the
alignment of the aircraA. Lift is provided
by one or more rotors mounted above the
craft and rotating horizontally about aver¬
tical axis. Change in the speed of rotation
or in the pitch (angle of attack) of all the
blades at once alters the amount of l i f t ;
cyclic change in the pitch of each blade
during its rotation alters the direction of
thrust. Most helicopters have only asingle
l i f t r o t o r , a n d t h u s h a v e a l s o a t a i l -
mounted vertical rotor to prevent the craft
from spinning around; change in the speed
of this rotor is used to change the craft's
heading.
HELIOPOLIS (city of the sun), one of
the most important cities of ancient Egypt.
Sited at the apex of the Nile Delta, it was
the center of worship of the sun god ra,
pharaohs being known as the "sons of

HELIUM (He), one of the noble gases,
lighter than all other elements except
hydrogen. It is amajor constituent of the
SUN and other stars. The main source of
helium is natural gas in Tex., Okla. and
Kan. Alpha particles are helium nuclei.
Helium is lifter than air and noaflam-
mable, so is used in balloons and airships.
It is also used in breathing mixtures for
deep-sea divers, as apressurizer for the
fuel tanks of liquid-fueled rockets in
hel ium-neon lasers, and to form an inert
atmosphere for welding. Liquid helium '
He^ has two forms. Helium I, stable from
2.19K to 4.22K, is anormal liquid, used
as arefrigerant (see oIyogenics; supercon-
DucnvrrY). Below 2.18K it becomes
helium II, which is asuperfluid with no
viscosity (the ability to flow as afilm over
the side of avessel in which it is placed)
and with other strange proprties explained

an existentialist. (See also EXtSTENTiAUSM;
PHENOMENOLOOY.)
HEIDELBERG, historic city in SW Ger¬
many, mBaden-WUrttemberg on the
Neckar R. Overlooking the city is the
ruined castle of the former Electors of the
Palatinate. Heidelberg has the oldest Ger¬
man university (1386). The city is
European headquarters of the US army.
Pop 135,500.
HEIFET4 Jascha (1901-1987), Rus-
s i a n b o m U S v i o l i n i s t . H e w a s a c h i l d

prodigy, giving concerts by 1911, and his
virtuosity and technique have been com¬
pared to those of PAGANINI. He has
transcribed many works for the violin and
made many recoitlings.
HEIN^ Heinrich (1797-1856). German
romantic lyric poet and essayist. His best-
known work. Book of Songs (1827), was
influenced by German folk songs. His
prose writings such as Travel Pictures
(1827-31), although poignant, were often
very satirical. His poems have been set to
music by such composers as Schumann,
SCHUBERT and MENDELSSOHN.
HEINKEU Ernst Heinrich (1888-1958),
German aircraft designer of the first jet
airplane (He 178) to fly, in 1939, and of
rocket-propelled aiq)Janes. After WWII he
design̂  mass-produced motor scooters.
H E I N L E I N , R o b e r t A n s o n ( 1 9 0 7 -
1988). prolific US writer of science fic¬
tion, including Stranger in aStrange Land
(1961).
HEISENBERG, Werner Karl (1901-
1976), German mathematical physicist
generally regarded as the father of quan¬
tum MECHANICS, bom oui of his rejection
of any kind of model of the atom and use
of mathematical matrices to elucidate i ts
properties. His famous uncertainty nuN-
ciPLE (1927) overturned traditional phys-

HEISMAN TROPHY, the John W. Heis-
man Memorial Trophy, awarded annually
since 1935 to the brat college football
player. It is most often bestowed on arun¬
ning back.
HEJAZ, NW province in Saudi Arabia,
on the Ecoast of the Red Sea. the holy
land of Is lam. The c i t ies of Mecca and
Medina are the most important Muslim
pilgrimage sites. Saudi Arabia annexed
Hejazin 1924.
HELD, John, Jr. (1889-1958), US car¬
toonist and illustrator who captured the
mood of the 1920s with his famous l ine

drawings of bobbed-haired flappers and
their raccoon-coated escorts. His work ap¬
peared frequently in such sophisticated

R a .

i c s .
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by QUANTUM THEORY. Hê  does not form a
superfluid. Solid helium can be produced
only at pressures above 25atm. AW 4.0,
mp I.IK (25aim), bp 4.22K.
HELL, the abode of evil spirits (see
DEva) and of the wicked after death,
usually thought of as an underworld or
abyss. In many ancient religions hell is
merely the dark, shadowy ^xkJc of the
dead—Hades or its equivalent—and the
word is so used when Chr is t is sa id to
have descended into hel l . Zoroastr ianism
and many Eastern religions saw it as a
place of chastisement and purification,
resembling the Roman Catholic purgato-

tional Book Award 1970) and Scoundrel
Time (1976), are fascinating for their
portraits of famous people and events.
HELLS CANYON, also Grand Canyon
of the Snake, gorge of the Snake Ron the
Ida.-Ore. boundary. At adepth of 7,900ft
it is the deepest in North America. An area
of great natural beauty, it extends for
4 0 m i .
HELMHOLTZ, Hermann Ludwig Fer¬
dinand von (1821-1894), German phys¬
iologist and physicist. In the course of his
physiological studies he formulated the
law of conservation of energy (1847), one
of the first to do so. He was the first to
measure the speed of nerve impulses (see
NERVOUS SYSTEM), and invented the oph¬
thalmoscope (boA 1850). He also made
important contributions to the study of
electricity and non-eucudean geometry.
HELPEIL Hinton Rowan (1829-1909),
US racialist author from the South. In hi.s
The Impending Crisis in the South and
How to Meet It (1857), he attacked slavery
on economic riher than moral grounds;
the resulting furor in the heated atmos¬
phere of the pRE-avn, war South forced
him to move to the North. He eventually
committed suicide.
HELSINKI, capital of Finland, situated
on arocky peninsula. Called "white city of
the north" because much of it is built of

local white grarsite, it is Finland's chief in-
dusuial center and seaport. Its main in¬
dustries are shipbuilding, foundries, tex¬
tiles and paper and machinery manufac¬
ture. Chief exports are timber, pulp and
metal goods. Founded by Swedish king
Gustavu.s Vasa in 1550, its Swedish name
is Helsingfors. Pop (city) 490.000; (metro)
817,000.
HELSINKI ACCORDS. On Aug. 1 ,
1975 the US, Canada, the USSR and 35
European countries signed this document
as the final act of the Conference on Se¬

curity and Cooperation in Europe that be¬
gan in 1972. Though nonbinding, it out¬
lines abroad basis for peaceful relations in
Europe. It includes the promise to give 21
days notice of military maneuvers by
more than 25,000 men by either the East
or West bloc, respect for human rights and
recognition of existing European frontiers.
Each side later accused the other of violat¬
ing these accords. In Sept. 1983, nonethe¬
less, 35 foreign ministers met in Madrid to
mark the end of three years of negotiations
on adocument to augment the 1975 ac¬
cords.
HELVETIANS, tribe that lived just east
of the Roman province of Gaul, now

R Y .

In later Judaism. Christianity and Islam,
bell is the place of eternal punishment of
unrepentant sinners condemned at the last
JUDGMENT. The New Testament describes
hell (or Gehenna) as aplace of corruption
and unquenchable fire and brimstone im¬
ages which have often been taken literally.
Modem theology usually regards hell as
ultimate separation from God, the confir¬
mation of the sinner’s own choice. Many
Christians deny the eternity or the exist¬
ence of hell (see untyer-sausm).
HELLENISTIC AGE, the per iod in
which Greco-Macedonian culture spread
through the lands conquered by Alexander
theG^t .

It is generally accepted to run from
Alexander ’s death (323 BC) to the an¬
n e x a t i o n o f t h e l a s t H e l l e n i s t i c s t a t e ,
Egypt, by Rome (31 BC) and the death of
Cleopatra VII, last of the Ptolemies (30
BC).
HELLER, Joseph (1923-). US novelist
and playwright best known for Catch-22
(1961), agrotesquely humorous novel
about an American bombadier’s "deep-
seated survival anxieties" during WWII.
Other satiric works include the play We
Bombed in New Haven (1967) and the
novel Cod Knows (1984).
HELLESPONT, ancient name for the
Dardanelles, the strait separating Asia
Minor from Europe, named for the legen¬
dary Helle, who was drowned here fleeing
to Colchis with her brother Phrixus.
HELLMAN, Li l l ian (1905-1984), US
playwright, screenwriter, and autobiog-
r^her. Amordant social critic, she wrote
plays, such as The Children "s Hour
(1934), The Little Foxes (1939) and
Watch on the Rhine (1941), that studied
the evil effects of ruthless ambition and
exploitation in personal, social and politi¬
cal situations. Her books of reminiscences,
such as An Unfinished Woman (1969, Na-
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nonhwestem Switzerland. The area is sti l l
sometimes called Helvetica by its resi¬
dents.
HELVfeTIUS, Claude Adrien {1715-
1771), French philosopher and Ency¬
clopedist whose The Mind (1758), con¬
sidered godless, caused afuror in France.
He was attacked by his fellow ency¬
clopedists. VOLTAIRE and ROUSSEAU, but his
work la ter influenced otu j tar ian ism.
HEMATITE, heavy and relatively hard
oxide mineral, ferric oxide, that con¬
stitutes the most important iron we be¬
cause of its high iron content (70%) and
its abundance.
HEMINGWAY, Ernest (1899-1961), in¬
fluential US novelist and short story writer
whose terse prose style was widely emu¬
lated. His first major novel, The Sun Also
Rises (1926), chronicled the postwar ex¬
periences of what his friend Gertrude
STEIN called the '’lost generation” of WWI.
AFarewell to Arms (1929) and For Whom
the Bell Tolls (1940) were based on his
own experiences in WWI and the Spanish
Civil War respectively and added greatly
to his reputation as awriter. The Old Man
and the Sea (1952) won a1953 Pulitzer
P r i z e a n d h e w o n t h e N o b e l P r i z e f o r
Literature the next year. Increasingly
depressed and ill in later years, he com¬
mitted suicide.
HEMISPHERE, term referring to any
half of the earth. The globe can divided
into three sets of hemispheres; northern
and southern; eastern and western; land
and sea hemisphere.
HEMLOCK, various herbs of the panley
family, Umbell i ferae. They produce
poisonous ALKALOIDS, used in ancient
Greece to put condemned prisoners to
death.
HEMLOCK, popular name for evergreen
conifers of the genus Tsuga from the pine
family, Pinaceae. They are native to
North America, the Himalayas and E
Asia. The western hemlock (Tsuga
heterophylla) is an important source of
lumber in the US. priinarily in Ore. and
Wa s h .
HEMOGLOBIN, respiratory pigment
found in the blood of many animals in¬
cluding man. It contains heme, an iron-
containing molecule, and globin, alarge
protein, and occurs in red blood cells. Tlie
whole molecule has ahigh affinity for
oxygen, being converted to oxyhemo¬
g l o b i n . I n t h e L U N G c a p i l l a r i e s ,
hemoglobin is exposed to ahigh oxygen
concentration and oxygen is taken up. The
redder blood then passes via the heart

into the systemic circulation. In the tissues
the oxygen concentration is low, so
oxygen is released from the erythrocytes
and reduced hemoglobin returns to the
lungs.

Carbon monoxide has an even higher af¬
finity, for hemoglobin than oxygen and
thus acts as apoison by displacing oxygen
from hemoglobin, causing anoxia. Abnor¬
mal hemoglobin structures occur in certain
races and may cause red-cell destruction
and anemia. Lack of hemoglobin, regard¬
less of cause, produces anemia.
HEMOPHILIA, inheri ted dismder of
clotting in males, carried by females who
do not suffer from the disease. It consists
of inability to form adequate amounts of a
clotting factor (VIII) essential for the con¬
version of soluble fibrinogen in blood to
form fibrin. Prolonged bleeding from
wounds or tooth extractions, hemorriiage
into joints and muscles with severe pain
are important symptoms. Bleeding can be
stopped by giving plasma concentrates
rich in factor VIII and, if necessary, blood
transfusion. Similar diseases of both sexes

are Christmas disease (due to lack of fac¬
tor IX) and von Willebrand’s disease (fac¬
tor Vin deficiency with additional capil¬
lary defect).
HEMORRHOID^ or piles, enlarged
veins at the junction of the rectum and
anus, which may bleed or come down
throu^ the anal canal, usually on defeca¬
tion, and which are made worse by
constipation and straining. Sentinal pile is
askin tag at the anus. Bleeding from the
rectum may be a.sign of bowel cancer and
this may need to be ruled out before
bleeding is attributed to piles.
HEMP, Cannab is sa l i va , ta l l herbaceous
plant native to Asia, but now widely cul¬
tivated for fiber, oil and anarcotic drug
called cannabis, hashish or marijuana. The
fibers are used in the manufacture of rope.
They are separated from the rest of the
plant by aprocess called retting (soaking),
during which bacteria and fungi rot away
all but the fibers, which are then combed
out. Hemp oil obtained from the seed is
used in the manufacture of paints, var¬
nishes and SOAPS. (See also drugs.)
HENDERSON, (James) Fletcher (1898-
1952), US jazz pianist, leader of jazz or¬
chestras in New York City in the 192(te
a n d 1 9 3 0 s . C o n s i d e r e d t h e c r e a t o r o f
"swing." he wrote arrangements for the
DORSEY brothers and Benny Goodman.
HENDRIX, Jimi (1942-70), US rock
guitarist, songwriter, and singer, legendary
for his virtuoso, experimental tKhnique
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Henry VH (cl275-13l3). reigned 1308-
13, emperor from 1312. He invaded Italy
in 1310 in an abortive attempt to make it
the base of imperial power.
HENRY, name of eight kings of England.
Henry I(1068-1135), reigned 1100-35.
Son of William I. he seized the English
throne on the death of his brother William
nand became Duke of Normandy in
1106. Henry H(1133-1189), reigned
1154_g9, the first of the Angevin kings.
By mar ry ing E leanor, Duchess o f
Aquitaine, in 1152, he acquired vast lands
in France. His policy of establishing royal
autliority in England led to Thomas k
Becket's murder. Henry made many legal
and judicial reforms. Henry HI (1207-
1272), reigned 1216-72. His unpopular
rule was marked by administrative and
diplomatic incompetence and by the
revolts of nobles who forced him to yield
power to them. Henry IV (1366-1413),
reigned 1399-1413, liiown as Henry of
Bolingbroke, the first ruler of the House
of Lancaster. He usurped the throne after
forcing Richard 11 to abdicate. His reign
was marked by struggles with Owen Glen-
dower and Sir Henry Percy. Henry V
(1387-1422), reigned from 1413. son of
Henry IV. He defeated the French at
Agincourt in 1415, married Catherine of
Va l o i s a n d b e c a m e s u c c e s s o r t o t h e
French throne. He establ ished civi l order
in England and was agreat popular hero.
Henry VI (1421-1471), reigned 1422-61
and 1470-71. Aweak, unstable ruler, he
was frequently dominated by factions, and
this led to the dynastic wars of the roses.
He was deposed for nine years, and finally
murdered. Henry VI I (1457-1509),
reigned 1485-1509. the first of the Tudor
rulers. He killed Richard III in the last bat¬
tle of the Wars of the roses and united the
houses of Lancaster and York by marrying
El izabeth o f York . He res tored order to
England and Wale.s, and promoted effi¬
cient administration. Henry VIII (1491-
1547). son of Henry VH, reigned 1509-
47, one of the most powerful and forma¬
tive rulers in British history. His religious
policies led to the Act of Supremacy
(1534) in which Parliament renounced
papal authority and established the Church
of England with the king as supreme head.
He replaced feudal .luthority with acentral
system of government, albeit despotic at
times, and he created anavy which was to
become the basis of British power for cen¬
turies to come. His matrimonial problems
arose originally from his search for amale
heir; he was married successively to

and flamboyance. After playing with
various rhythm and blues musicians, he
went to England in 1966 and formed the
Jimi Hendrix Experience, which enjoyed
worldwide success. He died in London of
adrug overdose.
HENGISTANDHORSA, two brothers
who apparently led agroup of Saxon mer¬
cenaries invited to settle in Kent by the
British king Vortigem AD c446. Six years
later they turned on him and captured
Kent. Horsa was killed and Hengist be¬
came the first Anglo-Saxon king of Kent.
HENNEPIN, Louis (1640-1701?), Bel¬
gian Franciscan missionary and explorer.
He went to Quebec (cl675) as chaplain to
LA SALLE and joined his 1679 exp̂ ition.
Captured but well treated by Sioux In¬
dians, he was rescued in 1680. His
exaggerated accounts of his travels were
very popular.
HENRI, Robert (1865-1929), US painter
and art teacher, founder of the ashcan
!SCHOOL of realistic painters. He studied
and traveled in Europe 1888-19(X1, then
taught in New Yori:, where he organized
the 1908 exhibition of the Eight and the
1910 Independent Artists Exhibition.
HENRY, name of seven kings of Ger¬
many, six of whom were also Holy
Roman emperors. Henry 1(c876-936),
reigned 919-36, known as Henry the
Fowler. He established Germany as anew
kingdom. Henry II (973-1024), reigned
l(Xt2-24, emperor from 1014. By political
astuteness he ensured secular and clerical

support. Canonized in 1146, his feast day
is July 15th. Henry III (1017-1056).
reigned 1039-56, emperor 1046-56.
During his reign the Holy Roman Empire
was probably at its greatest power and
unity. He carried out important papal
reforms. Henry IV (1050-1106), reigned
1056-1105 and emperor 1084—1105. He
deposed Pope Gregory VII, but Gregory
excommunicated him and Henp' yielded
to papal authority at Canossa in Italy in
1077. Gregory then supported arival king
of Germany, and Henry replaced him with
the antipope Clemen! HI. He captured
Rome in 1084 and was crowned emperor.
After two sons rebelled against him he
was forced in abdicate in favor of his son,

Hemy V. Henry V(1081-1125), reigned
1105-25, emperor 1111-25. He unified
Germany and continued Henry IV’s strug¬
gle against the papacy. Henry VI (1165-
1197). reigned 1190-97 and was emperor
from 1191. He was made king of Sicily in
1194; he died before being able to imple¬
ment plans to invade the Holy Land.
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American Revolution. Alawyer, he came
to public notice with his defense of the
Va. legislature over alaw repealed by
King George II as unjust. Elected to the
legislature himself in 176S, he persuaded
it to reject the Stamp Act, then joined the
first cowriNENTAL awoRESS in 1774. In a
speech at Va.'s second revoludonaiy con¬
vention in 1775, advocating war rather
than negotiations, he coined die famous
phrase "Give me liberty, or give me
death!" He served as governor of Va.
1776-79 and 1784-S6, but hiriously op¬
posed the ratification of the US Constitu-
t ion in 1788.

HENSON, Josiah (1789-1881), US
slave, thought to have been the model
for Uncle in Harriet STOWE'S book Uncle
To m ' s C a b i n . H e b e c a m e a M e t h o d i s t

Episcopd preacher, and escaped to
Canada in 1830, where he aided fugitive
s l a v e s a n d e s t a b l i s h e d t h e B r i t i s h -
A m e r i c a n I n s t i t u t e f o r t h e " c o l o r e d i n -
h^ i tants of Canada."
HENSON, Matthew Alexander (1866-
1955), US Negro Arctic explorer, who
wi th Rober t peary d iscovered the Nor th
Pole in 1909. He had already accompanied
Peary to the Arctic seven times.
HEPATITIS, inflammation of the liver,
usually due to virus infection, causing
nausea, loss of appetite, fever, malaise,
jaundice and abdominal pain; liver failure
may result. It can occur as part of asyste¬
mic disease (e.g. yellow ebver. mononu-
tXEOSts). In two fcmns infection is restric¬
ted to foe liver: infectious hepatitis is an
epidemic form, transmitted by feces and is
of short incubation; it is rarely serious or
prolonged. Serum hepatitis is transmitted
by blood (e.g., used needles and syringes,
transfusion); it develops more slowly but
may be more severe, causing death. It is
common among drug addicts; carriers may
be detected by blood tests and immuniza¬
tion of those at risk may be helpful. A-
mebiasis and certain drugs can also cause
hepatitis. In recent years, athird form of
the disease, sometimes called hepatitis C
(infectious hepatitis being called hepatitis
A, and serum hepatitis, now called hepa¬
titis B) has been detected. Its cause is not
exactly known. Vaccines have been devel¬
oped for the various types of hepatitis.
HEPBURN. Katharine(1909-1993), US
stage and film actress. She is famous for
many ̂ rformances during along career,
which includes several films with Spencer
Tracy, and has won four AcademyAwa^. Her films include Alice Adams
(1935), The Philadelphia Story (1940),

Catherine of Aragon, whom he divorced
for Anne Boleyn (mother of Elizabeth I)
whom he beheaded, Jane Seymour
(mother of Edward VI). Anne of Cleves
(divorced wi th in ayear) , Cather ine
Howard (beheaded) and Catherine Parr,
who survived him.
HENRY, name of four kings of France.
Henry I(cl008-!060), reigned 1031-60.
His rule was disturtied by feudal conflicts
organized by his mother and brother. One
of his chief enemies was the future Wil¬
liam !of England. Henry II (1519-1559),
reigned 1547-59. Id 1533 he married
C a f o « i n e d e M 6 d i c i , b u t h e w a s
dominated by his mistress Diane de
Poitiers and his military commander, the
Due de Montmorency. Afanatic Catholic,
be persecuted the Huguenots and con¬
tinued the war against the Holy Roman
Emperor and Spain. Henry III (1551—
1589). reigned 1574-89. He collaborated
wi th h is mother Cather ine de Mddic i in
foe SAIKT BARTHOLOMEW'S DAY MASSACRE
(1572). He was dominated by the Guise
family, and his reign was unstable. He
was assassinated by aJacobin fiiar. Henry
IV (1553-1610), reigned 1589-1610, king
o f Nava r re 1572-1610 , t he fi rs t F rench
Bourbon king. AProtestant leader of foe
Huguenots, he converted to Roman Catho¬
licism in 1593, granting religious freedom
with foe Edict of Nantes (1598). He
brought unity and economic stability to
France, but was assassinated by aCatholic
ex t remis t .

HENRY, Joseph (1797-1878), US phys¬
icist best known for his electromagnetic
studies. His discoveries include induction
and self-induction, though in both cases
Faraday published first. He also devised a
much improved electromagnet by insulat¬
ing foe wire rather than the core; invented
one of the first electric motore; helped
M O R S E a n d W h e a t s t o n e d e v i s e t h e i r
telegraphs: and found sunspots to be
cooler than the surrounding photospbere.
HENRY, O. (1862-1910). pseudonym of
William Sidney Porter, US short story
writer noted for foe "surprise ending." He
began writing stories while imprisoned in
Ohio for embezzlement, and was already
popular when released. He moved to New
York City in 1902, and wrote over 300
s t o r i e s , c o l l e c t e d i n 7 7 i e F o u r M i l l i o n
(1906), The Voice of the City (1908) and
many other books. His last years were
man̂  by an unhappy second marriage,
financial difficult ies and alcoholism.
HENRY. Patrick (1736-1799). states¬
man, orator and prominent figure of the
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The African Queen (1951). Long Day's
Journey Into Night (1962) and On Golden
P o n d i m i ) .
HEPWORTH, Dame Barbara (1903-
1975), British sculptor, and one of the
most famous woman ar t is ts o f the 20th
century. Her abstract work, in stone and
bronze, like that of Henry moore, is con¬
cerned with surface textures and die con¬

trast of space and mass.
HERA, in Greek mythology, agoddess,
sister-consort of Zeus, mother of Hephaes¬
tus. Hebe, and Arcs; protector of women
and marriage, and identified with Roman
Juno.
HERACLITUS (c54O-c480 BC), Greek
philosopher from Ephesus, called "the
Obscure" for his cryptic style. He is
known to us through some 125 fragments
of his own worit and by comments of later
authors. Believing in universal imper¬
manence ("everything is in flux") and that
all things (notably opposites) were
interrelated, he consider^ fire the fun¬
damen ta l e l emen t o f t he un i ve r se . H i s

view of the transience of all things exerted
astrong influence on plato.
HERALDRY, the system of devising and
granting armorial designs or insignia, and
of establishing family genealogies. The
designs are displayed on shields or coats
of arms and identify individuals or
fami l i es ( in wh ich case they a re
hereditary), towns, universities, military
regiments and nations. The term derives
from the work of the heralds of the Middle

Ages who announced tournaments and be¬
came experts in identifying the armorial
bearings of the participartts. The practice
of hearing coats of arms was adopted by
the crusaders and spread through Europe
in the 12ih century. The arrangement of
the devices on the shields was subject to
strict conventions. Coals of arms became

so general in England that Richard 111 es¬
tablished the Herald's College (1483) to
regulate their adoption.
HERB, in botany, any plant with soft
aerial stems and leaves chat die back at the

end of the growing season to leave no
persistent pans above ground. In everyday
terms, herbs are plants used medicinally
and to flavor food. (Sec cookkry.
MEDIONF.)
HERBERT, Victor (1859-1924), Irish-
American operetta composer and conduc¬
tor, famous for Babes in Toyland (1903)
and Naughty Marietta (1910). He also
wrote two grand operas and acello con¬
c e r t o .

HERBICIDES, chemical compounds

used to kill plants. Originally, general her¬
bicides were used in agriculture to kill
weeds, but these dangerous substances
have been largely supeî ed since WWIl
by ahost of selective weedkillers, com¬
plex organic compounds which at suitable
dosage are much more toxic to the prevail¬
ing weeds than to the crop. These chemi¬
cals have also proved to be dangerous to
human and animal life and must be used
with great care. (See also defouantS:
DIOXIN.)
HERBIVORES, adietary classifrcation
of the Animal Kingdom—including all
animals which feed exclusively on plant
materials. Preyed on by many carnivorous
animals, they form the lower links of food
chains.
HERCULANEUM, ancient Roman city
at the foot of Mt Vesuvius in Italy. Like
nearby Pompeii it was destroyed in AD 79
by the eruption of Vesuvius, which en¬
gulfed it in volcanic mud that hardened
and preserved even wood and textiles.
Rediscovered in 1709, it is still being ex¬
cavated.
HERCULES or Heracles, Greek mytho¬
logical hero famed for his strength and
courage. The son of 3us, he performed 12
seemingly impossible labors. He killed the
Nemean lion and the Hydra; captured the
wild boar of Mt Erymanthus and the hind
of Arcadia, adeer with golden antlers;
killed the man-eating birds of the Stym-
phalian marshes; cleaned, in one day, the
Augean scabies; captured the savage bull
of King Minos of Crete and the man-
eating mares of King Diomedes of Thrace;
obtained the girdle of the Amazon queen
Hippolyta, seized the cattle of the monster
Geryon; fetched the golden apples of the
Hesperides and bioû t Cerberus from the
u n d e r w o r l d .

H E R E D I T Y, t h e p r o c e s s w h e r e b y
progeny resemble their parents in many
features but arc not, except in some
microorganisms, an exact duplicate of
their parents. Patterns of heredity for a
long time puzzled biologists and it was
not until the researches of Gregor mendeu
an Austrian monk, that any numeric laws
of heredity were discovered. Although
Mendel's work was published in the mid-
1860s, it went ignored by the majority of
biologists until the opening of the 20ch
cen tu ry.

Mendel showed that hereditary charac¬
teristics are passed on in units called
genes. When gametes (reproductive cells)
are formed by meiosis, the genes control¬
ling any given characteristic "segregate"
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and become associated with di^erent HERMAN, Woodrow Charies "Woo¬
dy" (1913-1987), US jazz clarinetist and
l e a d e r f r o m 1 9 3 6 o f a s u c c e s s i o n o f
popular bands, each called "The Thunder¬
ing Herd."
HERMAPHRODITE, any organism in
w h i c h t h e f u n c t i o n s o f I w t h s e x e s a r e
combined. Usually, an individual func¬
tions in only one sexual role at atime, but
in afew species, e.g., earthworms, each of
apair of partners fertilizes the odier
during copulation. Hermaphrodite plants
are usually referred to as being bisexual.
HERMES, in Greek mythology, agod,
son of Zeus and Mala, and messenger of
the gods; he has winged sandals, awide-
rimmed hat, and ast^ around which ser¬
pents coil.
H E R M I TA G E , R u s s i a n a n m u s e u m i n
St. Petersburg, one of the world’s most
outstanding an coUecdoos. The huge col¬
lection was begun by Empress Cadterine
nin the 18th century. It has an treasures
from all over the world and masterpieces
by Rembrandt, Picasso and Matisse.
HERMIT CRABS, agroup of crus¬
taceans with soft bodies which occupy the
empty shells of sea snails. Most members
of the group occupy spiral whelk shells,
and in all of them the appendages on the
right side of the aMomen are not
developed Detritus feeders, hermit crabs
have well-developed pincers and two pairs
of walking legs, and can withdraw into
their borrowed sheUs if attacked Not in¬

frequently the shell is shared by one or
more sea-anemones, commensal with the
hermit crab.

HERNDON, WUUam Henry (1818-
1891), US lawyer and biographer (1889)
of Abraham Lincoln. Lincoln’s frie^ and
law partner from 1843, he was faulted for
his somewhat uncriticd portrayal of Lin¬
coln. Nevertheless his book is an invalu¬
able record of the president’s life.
HERNIA, protrusion of abdominal con¬
tents through the abdominal wail in the in¬
guinal or femoral part of the groin or
through the diaphragm (hiatus hernia).
Hernia may occur through acongenital
defect or through an area of muscle weak¬
ness. Bowel and omentum are commonly
found in hernial sacs, and if there is atight
constriction at the neck of the sac (the her¬
nia is ''strangulated"), the bowel may be
obstructed or suffer gangrene. In hiatus
hernia, part of the stomach lies in the
chest. Hernia may need surgery to reposi¬
tion the bowel and close the defect, but
this i.s rare in hiatus hernia.
HEROD, family name of adynasty in

gametes.
Mendel also showed that when two ch'

more pairs of genes segregate simul¬
taneously the distribution of any one is in¬
dependent of the distribution of the others.
This work was done by crossing peas
pure-breeding for round yellow seeds
(RRYY) with peas pure-breeding for
wrinkled green seeds (rryy). All the first-

seeds were round yellow, showingc r o s s

that round is dominant over wrinkled and
yellow over green. The possible number
of genotypes is 16 but only 4phenotypes
appeared: in the ratio of 9round yellow
se^ to every 3round green, 3wrinkled
yellow and 1wrinkled green. This "inde¬
pendent segregation" applies only to genes
on different chromosomes; genes on the
same chromosome are "linked" and do not
segregate independently,

it is now known that the genes are nor¬
mally located on the chromosomes in the
n u c l e u s o f t h e c e l l . E a c h c h r o m o s o m e
carries many genes which may be trans¬
mitted together and are said to be in cou¬
pling. However, genes are exchanged be¬
tween chromosome pairs so that recom¬
bination occurs. Because of the occurrence
of recombination the linkage of genes is
not complete.

In the vast majority of animals and
higher plants sex is determined by asp^
cid sex chromosome which in humans is
t h e X Y c h r o m o s o m e . M e n a r e X Y a n d
women XX, so that all ova are Xwhile a
sperm is either Xor Y. Therefore there
should be an equal number of males and
females in apopulation. In practice Y-
bearing sp>enn are more successful in fer¬
tilizing ova than X. so that more boys are
bom than girls.

Genes not only replicate themselves to
pass on genetic information and direct the
synthesis of proteins within individual
cells, they also interact with each other
both directly at the chromosomal level and
indirectly through gene products. Al¬
though aparticular characteristic of an or¬
ganism is probably under the control of a
single gene, the characteristic may be
modified by ala^e number of other
genes. For example, mice have agene
which can either slightly shorten the tail or
result in early death through kidney
failure, depending on the presence of other
genes. Other genes exist for the sole func¬
tion of suppressing the effects of another
gene. The translocation of genes on
chromosomes probably plays an important
role in gene interaction.
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Palestine which raled for nearly 150 years
around the time of Christ. They were
clients of Rome. Herod the Great {c73-4
BC), fint imponant ruler of the dynasty,
k i n g o f J u d a e a f r o m 3 7 B C . H e
strengthened his position by keeping on
good terms with the Romans, including
Mark antony and Augustus. Although an
able ruler and generous builder (especially
the Temple at Jerusalem) he was hated for
his ruthlessness. He was responsible for
the deaths of many of his family and, ac¬
cording to the New Testament, ordered the
massacre of the Innocents, herod anttpas
(c21 BC-AD 39), son of Herod the Great,
ru le r o f Ga l i l ee a t t he t ime o f Ch r i s t ' s
crucifixion. He was tricked by his wife
and her daughter Salome into having John
the Baptist executed. Herod Agrippa I
(clO BC-AD 44), grandson of Her̂  the
Great, king of Judaea AD 41-44. Helped
in his career by his friendship with the
Roman emperors Caligula and Claudius,
he earned the support of the Jews by his
a d h e r e n c e t o J e w i s h t r a d i t i o n . H e r o d

Agrippa II (AD c27-93), son of Herod
Agrippa I. king of Chalcis, last important
ruler of the Herodian dynasty. Lacking his
father’s tact in the treatment of the Jews,
he con t r i bu ted to the i r d i scon ten t , and
s i d e d w i t h t h e R o m a n s i n t h e J e w i s h
revo l t AD 66-70.
HERODOTUS (C484-425 BC). Greek
historian, renowned as "the Father of His¬
tory" for his work seeking to describe and
explain the causes of the Greco-Persian
wars o f 499-479 BC. Th is invo lved h im
in amonumema] survey of the whole of
mankind’s previous histoiy, collected
from the stories he had heard during his
extensive travels. He is also famed as a
geographer and ethnologist.
HEROIN, opium alkaloid with narcotic
analgesic and euphoriant properties, a
valuable drug in severe pain of short
duration (e.g., c»ronary thrombosis) and
in terminal malignant disease. It is abused
in drug addiction, taken intravenously for
its psychological effects and later because
of physical addiction. Septicemia and
hepatitis may follow unsterilc injections,
and early death is common.
HERONS, long-billed and long-legged
wading birds of the subfamily Ardeinae,
and Including the egrets. Herons are the
only birds that fly with the neck tucked
back and the head between the shoulders.

Gregarious at nesting time, most species
disperse after breeding. Waterside or
marsh birds, they feed on frogs, fish, eels
and watervoles, stabbing with their heavy

bi l l s .
HERO OF ALEXANDRU (AD c62). or
Heron, Greek scientist best known for in¬
venting the aeolipile, asteam-powered en¬
gine that used the principle of jet propul¬
sion. and many other complex steam- and
water-powered toys. Other works ascribed
to him deal with mensuration, optics
(containing an early version of Fermat’s
Principle) and mechanics.
HERPE^ in general, any of several viral
diseases of the skin. Herpes simplex is
characterized by vesicles or blisters on
s k i n o r m u c o u s m e m b r a n e s ( s e e c o l d
SORE; VENEREAL DISEASES). HcrpCS ZOSter OF
shingles is distinguished by pain from in¬
flamed nerves as well as by vesicular
eruptions.
HERRINGS, or clupeid fishes, alarge
fami ly of important food fishes of
worldwide distribution, characterized by a
forward extension of the swimbladder into
the skull forming two small capsules as¬
sociated with the ears, and ashort, deep
lower jaw. Some species of shoaling
fishes a re found in enormous numbers ;
shoals of herring may be 9mi across. The
herring family includes the round herring,
shad and menhaden.
HERSCHEU family of British astro¬
nomers of German origin. Sir Frederick
William Herschel (1738-1822) pioneered
the building and use of reflecting tele¬
scopes, discovered Uranus (1781), showed
the sun’s motion in space (1783), found
that some double stars were in relative or¬
bital motion (1793), and studied nebulae.
His s is ter Carol ine Lucret ia( 1750-1848)
assisted him and herself discovered eight
comets. His son Sir John Frederick Wil¬
liam Herschel (1792-1871). with Bab¬
bage and Peacock, help^ establish Letb-
nizian calculus notation in Britain, was the
first to use sodium thiosulfate (hypo) as a
photographic fixer, studied polarized light
and made many con t r i bu t i ons t o
astronomy, especially that of (he S
Hemisphere.
HERSEY, John Richard (1914-1993 ),
US author who won aPul i tzer Pr ize with
his first novel, ABelt for Adano (1944).
His experiences as awar correspondent
provided him with material for his books,
which include Hiroshima (1946), The
Wall (1950), and The Call (1987).
HERSKOVITS, Melvil le Jean (1895-
1963), US anthropologist. He was par¬
ticularly interested in culture change and
African ethnology, and in 1927 he
founded the first US university course in
African studies at Northwestern U.
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HERTZ, He in r i ch Rudo lph (1857-
1894), German physicist who first broad¬
cast and received radio waves (cl886). He
showed also that they could be reflected
and re f rac ted (see re f rac t ion ) much as
light, and that they traveled at the same
velocity, though their wavelength was
much longer (see e lectromagnetu:
RADIATION). In doing so he showed that
light (and radiant heat) are, like radio
waves, of electromagnetic nature.
H E RT Z O G , J a m e s B a r r y M u i m i k
(1866-1942), South African jtrime mini¬
ster 1924-39. Founder of the Nat ional ist
Party (1914), he worked for separate
development of Afrikaner culture and an
independent republic of South Africa.
HERZL, Theodor (1860-19(M), Austrian
writer and founder of the political Zionist
movement. Convinced by the anti-Semi¬
tism sunounding the dreyfus affair that
Jewish assimilation was impossible, he
proposed the establishment of aJewish
state and in 1897 organized the first World
2onist Congress (see Zionism). After the
establishment of Israel, his body was
removed from Vienna to Jerusalem.
H^CUEL, Abraham Joshua (1907-
1972), US Jewish philosopher, at New
York’s Jewish Theological Seminary from
1945. Active in the civil rights movement,
he wrote Man Is Not Alone: APhilosophy
of Religion (1951) and God in Search of
Man. APhilosophy of Judaism (1955).
HESS, Dame Myra (1890-1965), British
pianist noted for her interpretations of
BACH, MOZART and SCARLATTL She is espe¬
cially remembered for her morale-boos¬
ting lunch-time concerts in London's Na¬
tional Gallery during WWH.
HESS, Rudolf (1894-1987), German
Nazi leader and Hitler’s deputy, 1933-39.
Depressed by his loss of influence, in
1941 he flew to Scotland to try personally
to arrange asettlement between Germany
a n d B r i t a i n . A r r e s t e d a n d i n t e r n e d i n
Britain during the war, he was condemned
to life imprisonment for war crimes at the
NUREMBERG TRIALS in 1946. He eventually
became the only inmate in Berlin’s Span-
dau Prison. The USSR rejected appeals for
his release.
HEISSE, Hermann (1877—1962), German
bom Swiss poet and novelist. The duality
of man's nature, particularly with regard
to the art is t , is arecurrent theme in his
work, with alater emphasis on symbolism
and psychoanalytic insights, l̂ s novels
i n c l u d e D e m i a n ( 1 9 1 9 ) . S i d d h a r t h a
(1922), Sieppenwolf (1927) and The Glass
Bead Game (1943X In 1946 be won the

Nobel Prize for Literature.

HESSIANS, German mercerises, mostly
from Hesse-Kassel, who fought with dis¬
tinction on the British side during the
American revolutionary war. They suf¬
fered aserious defeat at Trenton. N.J., in
Dec. 1776. After the war many settled in
the US and Canada.
HEYERDAHL, Thor (1914- ) . Nor¬
wegian ethnologist famous for his exp^
ditions to prove the feasibility of his
theories of cultural diffusion, and for his
books. On the Kon-Tiki, aprimitive bal-
sawood raft, he and his crew sailed from
t h e W c o a s t o f S o u t h A m e r i c a t o
Polynesia, demonstrating the possibility
that the Polynesians originated in Sou*
America (1SW7). On Ra, afacsimile of an
ancient Egyptian p^yrus reed boat, he
and his cosmopolitan crew succeeded at
the second attempt in sailing from Mwoc-
co to Barbados, showing the possibility
that the pre-Columbian cultures of Sou*
America were influenced by Egyptian
civilization (Ra I, 1969, Ra II, 1970). On
Tigris, another primitive reed vessel, he
demonstrated that the ancient Sumerians
of Mesopotamia could have reached the
Indus Valley and Africa by sea (1977-78).
HEYWARD, DuBose (1885-1940), US
author, best known for his novel Porgy
(1925), on which gershwin based his
opera Porgy and Bess. Much of his work
deals with die plight of Southern blacks.
HIAWATHA, semi-legendary American
Indian chief. He founded the Iroquois
League (cl450) to end intertribal warfare,
a n d h a s b e e n i m m o r t a l i z e d i n l o n g -
fellows Song of Hiawatha.
HIBERNATION, aprotective mecha¬
nism whereby certain animals reduce their
activity and apparently sleep throughout
winter. At its most developed it is achar¬
acter ist ic of warm-blooded animals but a
comparable phenomenon, diapause, is
found in cold-blooded forms. Diapause is
adirect physiological response to cold
temperatures; metabolic activity in cold¬
blooded animals is entirely dictated by ex¬
ternal temperature. In hibernating animals,
internal preparations, such as laying down
astore of fat, begin several weeks before
the onset of hibernation. Then, when
temperahires drop, the animal goes to
sleep. Pulse rate and breathing drop to a
minimum. With metaboli.sm reduc^, the
animal can live on food stored in its body
till spring- Winter food supplies would not
be suffic ient to mainta in *e an imal in a
fuUy-active state. When an animal
remains torpid throughout the summer,
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demotic. Hieratic script, initially used only
for sacred texts, coexisted with true
hieroglyphs from early on until AD clOO.
The less legible, more cursive demotic
script appeared around 600 BC and disap-
peanwl around AD 450. The writings of
other ancient peoples, e.g„ the Hittites and
Mayas, arc also termed hieroglyphics.
(See also rcsfita stone.)
H I G G I N S O N , T h o m a s We n t w o r t h
(1823-1911), US pastor and abolitionist.
His liberal ideas lost him his first post, and
after the Fugitive Slave Act (1850) he
helped runaway slaves, including Anthony
Bums. In the civn. war he was colonel of

the first Negro regiment. After 1864 he
turned to writing.
HIGH-FIDELITY, an ad ject ive ap¬
plicable to systems carrying asignal with
very little distortion, such as agood
camera o r rad io t ransmi t te r, bu t a lso a

generic noun ("Hi-Fi") for awide range of
domestic equipment for sound repr̂ uc-
t ion .
HIGH PRIF^, in Jewish history, head
of the Israelite priesthood. The office was
hereditary, originating with Aaron, elder
brother of Moses. The office existed until
t h e d e s t r u c t i o n o f J e r u s a l e m a n d t h e
Temple by the Romans in AD 70.
HIGH SEAS, in maritime law. the sea
beyond territorial waters. Since the 19ih
century freedom of the seas has been
recognized as arule of international law.
but recently the discovery of minerals
under the sea and the importance of the
airspace above it have made the concept
crucial. Attempts by any state to extend its
jurisdiction, for example, to protect fish¬
ing rights, should be ratified by interna¬
tional agreement. Tlie Law of the Sea
Treaty (1982) received majority approval
in the UN, largely because of Third World
support, but the US voted against it.
HIGHWAY, major road, often with con¬
trolled access. The term goes back to the
R o m a n r o a d s w h i c h w e r e o n a m o u n d

(hence "high way"), made by earth from
the side ditches thrown into the center.
HILL, Ambrose Powell (1825-1865),
US Confederate general, one of the out¬
standing leaders in the civu. war. He
joined the Confederates in 1861 and his
force, called the "Light Division" because
of its speed in marching, came to be one
of the best in the South and played a
d e c i s i v e r o l e i n t h e B a t t l e o f a n h e t a m
(1862). He was killed in action at Peters¬
burg.
HILL, James Jerome (1838-1916). US
railroad magnate who established acon-

this is known as aestivation.
H I C K O K , W i l d B i l l ( 1 8 3 7 - 1 8 7 6 ) ,
Amer ican scout and f ront ier law officer.
During the oviL war he wa.s aUnion
scout and spy. As US marshal at Hays
City and Abilene, Kan. (1869-71), both
lawless frontier towns, he won areputa¬
tion for mariesmanship and daring which
he demonstrated in 1872-73 on tour with
B U J T A L O B I U . .

HICKORY, common tree of the genus
Carya, native to NAmerica and Asia. It
provide avaluable timber, and all species
produce nuts, although some are inedible.
HICKS, Edward (1780-1849), US primi¬
tive painter. AQû er preacher, he is best
known for his iiluslrations of biblical pas¬
sages, including over 50 versions of The
Peaceable Kingdom, based On Isaiah’s
prof^ecy of peace among all creatures.
HICKS, Elias (1748-1830). US Quaker
preacher, one of the first advocates of the
abolition of slavery in the US. His idea
that beliefs could be continually revised
caused asplit among the Friends, and his
liberal followers became known as Hick-
sites.
H I D A L G O Y C O S T I L L A ,
(1753-1811). Mexican revolutionary,
known as "the father of Mexican indepen¬
dence." Avillage priest, when Napoleon
annexed Spain be plotted independence
from Spain. The plot discovered (1810),
he rang his church bells and shouted the
famous grito (cry) de Dolores, demanding
revolution against Spain. He led apeasant
revolt which after initial success was sup¬
pressed in 1811. Hidalgo was execut̂
but the anniversary of his grilo (Sept. 16)
is celebrated as Mexico’s Independence
Day.
HIDATSA INDIANS (sometimes known
as the Gros Ventre), North American tribe
of the Siouan language family, originating
in the upper Missouri area. In the 19th
century they formed one group with the
neighlwring Mandan and Ankara, and
now live on the Fort Berthold Reservation.
North Dakota.
HIEROGLYPHICS, system of writing
using pictorial characters (hieroglyphs),
especially that found on Egyptian monu¬
ments. Egyptian hierogl^hs are first
found from c3000 BC. their use declining
during the 3rd century AD. Initially there
were afairly limited numben of hier¬
oglyphs. This was followed by arapid ex¬
pansion of the number of characters in
order to reduce ambiguity, and by further
expansion around 500 BC. There were
two derived cursive scripts, hieratic and

Miguel
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tiDetita] rail system in the NW. Purchasing
the St- Paul and Pacific Railroad, he ex¬
tended it to the Canadian border and to the
Pacific at Seattle (1893). Later, working
with J. P. MORGAN, he consol idated his
holdings in the Grrat Northern Railway
Company.
HILL, Joe (tom Joseph Hillstrom; 1879-
1915), Swedish-American labor organizer
for the INDUSTRIAL WORKERS OF THE WORLD
in California. He wrote many labor songs.
Tried and executed on amurder charge,
his funeral was attended by about 30,000
people.
H I L L , S i r R o w l a n d ( 1 7 9 5 - 1 8 7 9 ) ,
English postal reformer and the founder of
"penny postage" (1837). He worked for
the government, 1838-M, establishing an
efficient postal service.
HILLEL (d. AD 10), Jewish scholar, who
was one of the great founders of rabbinic
Judaism, and ethical leader of his genera¬
tion. He was opposed by Shammai,
another teacher. His "Seven Rules" of ex¬

egesis laid the groundwork for aliberal
rather than literal interpretation of scrip¬
tural law.
HILLMAN. Sidney (1887-1946), US
labor leader. ALithuanian immigrant,
Hillman became the first president of the
Amalgamated Cloth ing Workers of
America (1914). He was apowerful
supporter of industrial unions, afounder
of the Congress of Industrial Organizati¬
ons (CIO), and government adviser on
labor relations.
HILLQUrr, Morr is (1869-1933), US
lawyer and Socialist leader, bom in Riga.
R u s s i a . H e w a s a l e a d e r o f t h e s o c i a l
DEMOCRATIC PARTY and the SOClAUSr PARTY
and defended lawyers against espionage
charges. He was involved in the progres¬
s i v e P A R T Y .

HILTON, James (1900-1954), English
popular novelist. His books include Lost
Horizon (1933), and Random Harvest
(1941), which were made into films.
HIMALAYAS, the highest mountain sys¬
tem in the world, over l,500mi long, ex¬
tending from NW Pakistan and across
Kashmir, NIndia, STibet, Nepal, Sikkim,
Bhutan to the bend of the Tsangpo-
Brahmaputra R. The Himalayas consist of
aseries of parallel ranges that are thought
to have originated when the Indian
subcon t i nen t moved Nand co l l i ded w i t h
Eurasia (see plate iectonics).

The Great Himalayas lie in the N, then
the Lesser Himalayas and the Outer
Himalayas in the S. The average elevation
is 20,000ft in the Great Himalayas, where

Mt Everest rises to 29,028ft and there are
11 other mountains of over 26,000fl. The
Himalayas protect Sand WChina from
the moisture-laden monsoons which .strike
Bhutan, Sikkim and Nepal, but this results
in semiarid and desert conditions in those

parts of China. The Indus, Sutlej, Brah¬
maputra and Ganges rivers all rise in the
mounta ins .

H IMMLER, He in r i ch (1900 -1945 ) ,
Nazi leader, police chief and politician.
Head of the SS from 1929 and the Ges¬
tapo from 1936, he was largely respon¬
sible for the CONCENTRATION CAMPS and the
murde r o f m i l l i ons o f Jews and o the rs
considered undesirable to the Nazi regime

'in the 1930s and 1940s. He became inte¬
rior minister in 1943 but fell from Hitler ’s
favor in 1945. After the German defeat in
1945 he committed suicide.
HINDEMITH, Paul (1895-1963), in¬
fluential Gennan composer and teacher.
C o n s i d e r e d a m o d e r n i s t b e c a u s e o f h i s
dissonant harmonies and counterpoint, he
nevertheless embraced the classical musi¬
cal fonns of BACH and mozart in amodem

idiom. He viewed the composer as a
craftsirmn who ought to write music for
specific uses (Gebrauchsmusik}. Among
fus many major works are the opera and
symphony Mathis der Mater (1934) and
Symphonic Metamorphoses on Themes of
Carl Maria von VV'«i»«r(1943).
HINDENBURG, Paul von (Paul Ludwig
Hans Anton von Hindenburg und Benec-
kendorff; 1847-1934), Gennan general,
military hero of WWI and president of
Gennany (1925-34). Together with lud-
ENDORFF he directed the Gennan WWI ef¬
fort and nulitary strategies. As president
he was chiefly afigurehead, becoming in¬
creasingly senile. During his presidency
the Nazis gradually gained popular sup¬
port until Hitler became chancellor in
1933.
HINDI, the official language of India, a
written form of Hindustani. It is written in
Devanagari script (or Sanskrit), reading
from left to right.
HINDUISM, one of the major world
religions; tlie civilization, in all its aspects,
of the Hindus, the people of India and
neighboring countries, with outposts else¬
w h e r e i n S E A s i a a n d A f r i c a . A c o m ¬
prehensive culture embracing diverse
beliefs and practices, it tolerate.s almost
any belief, but regards none as essential.
Even other religions are accepted, though
not their exclusivism. Thus Hinduism has

DO do^na, and is almost indefinable. It
had neither beginning nor founder, and
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Medicine" and the probable author of at
least some of the Hippocratic Collection,
some 60 or 70 books on all aspects of an¬
cient medicine. The authors probably
formed aschool centered around Hip¬
pocrates during his lifetime and continu¬
ing after his death. The Hippocratic Oath,
traditionally regarded as the most valuable
statement of medical ethics and good
practice, probably repre.sents the oath
sworn by candidates for admission to an
ancient medical guild.
HIPPOPOTAMUS, Hippopotamus am-
phibias. one of the largest living teirestriai
mammals, distantly related to pigs. With a
massive body set on short legs, each with
four toes with hooflike nails, the hippo
spends the day submerged in water, com¬
ing to land at night to graze astrip extend¬
ing up to 10km (6mi) inland. Highly
adapted to its daytime life in water, the
hippo has its sense organs, nose, eyes and
ears, on top of its head, so that they are the
last parts to submerge. Indeed it rarely
submerges completely, and lh«i only for
shon pwiods. TTie common hippopotamus
is still widespread in the lakes and rivers
in Afr ica.
HIROHITO (1901-1989). emperor of
Japan from 1926 and adistinguished
marine biologist. After WWII his stana
dramatically changed from agodlike posi¬
tion to being a"symbol of the state and
unity of the people," without political or
sovereign power. In 1971 he visited Alas¬
ka and Europe in the first trip abroal for a
reigning emperor.
HIROSHIMA, industrial city on SW
Honshu Island, Japan, located on abay in
the Inland Sea. As athriving industrial
and commercial center, it was chosen as
the target for the US atomic bomb attack
of Aug. 6, 1945, which caused enormous
havoc and destruction; there were about
130,000 casualties. It has been largely
rebuilt since 1950 and is again an impor¬
tant industrial and marketing center. Pop
1.123,500.
HISPANIC AMERICANS, residents of
the US who trace their origins to Spanish¬
speaking countries. In 1990 they num¬
bered 22.4 million, or 9.04b of the US
population. Hispanics. who may be of any
race, constitute the second-largest eth¬
nic/racial minority in the country (after
African Americans). Growing at five
times the rate of the non-Hispanic popula¬
tion since 1980, Hispanics are projected to
reach 25.2 million by 2000. Half of this
rapid growth is due to immigratioa The
Hispanic population is composed of the

has no hierarchy or source of authority.
Abstract philosophies co-exist with magic,
animism, pantheism, polytheism, mys¬
ticism, asceticism and culiic sexuality.
N e v e r t h e l e s s t h e r e a r c s o m e c h a r a c ¬
ter is t ics common to most Hindus. These
include belief in Brahman, the One that is
the All, the absolute and ultimate principle
which is the Self of all living things. Brah¬
man is sometimes personified as Brahma,
abackground figure who, with Shiva and
Vishnu, forms the Trimurli, in some ways
analogous to the Christian Trinity.

Modem Hindu ism has seen Ae r ise o f
innumerable reform movements and sects,
some influenced by Islam or Christianity.
Although in present-day India traditional
H i n d u s o c i a l s t m e t u r e s a r e w e a k e n e d ,
Hinduism is readily adapting to modem
cond i t ions .
HINTON, Susan EloLse (1948- ), US
author of books for teenagers. Her first
and most widely recognized novel. The
Outsiders (1967), written when she was
16. is noted for its action and barstiiy
real is t ic characters. Her ot l ier works in¬
clude That Was Then. This /s Now (1971),
Rumble Fish (1975), and Tex (1979).
HIP, joint formed by the cup-shaped hol¬
low (acetabulum) of the pelvic twne and
the smooth, rounded head of the thi^-
bone (femur), li is aball-and-socket joint
of the freely movable class of articulat¬
i o n s .

HIPPARCHUS (cl30 BC). Greek scien¬
tist. the father of systematic actroncwy
who compiled the first star catalog and
ascribed stars MAOttmjDES, made agood
estimate of the distance and size of the
moon, probably first discovered preces¬
sion. invented many astronomical instru¬
ments, worked on plane and spherical
trigonometry, and suggested ways of
determining laittude and LONonurc.
HIPPIES, term first applied in the 1960s
to asizable group of people, principally
under 25. who constituted an anti-e.stab-
lishment subculture in the US, rejecting
conservative values and all forms of tradi¬
t ional author i ty. They were in the
forefront of opposition to the Viemam
War. Many "stiaight" Americans despised
them for thei r loose sexual convent ions,

their use of drugs and even their long hair.
Centers of hippie culture in the US in¬
c l u d e d N Y C ’s E a s t V i l l a g e , S a n
Francisco’s Haight-Ashbury district and,
later, Boulder, Colo. Their uumbets
peaked in the late 1960s and early 1970s.
HIPPOCRATES (C460-C377 BC), Greek
physician generally called "the Father of
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and Qiinese kept extensive records, but
since these were never combined together
into aconnected narrative, they cannot be
regarded as history either, though, again,
the historian of today could find them ex¬
tremely valuable for his own work. True
history begins in Greece in the 5th century
BC, and herodotus is usually considered
the first man to have written aproper his¬
tor ical work. He descr ibed the wars be¬

tween Greece and Persia, and attempted to
explain them as aclash between different
kinds of states, an oriental autocracy and a
league of Greek cities, who misunderstood
and distrusted each other.

In the 20th century historians have be¬
come increasingly skeptical of the idea
that history accumulates more and more
facts until, at last, the past can be perfectly
known. In place of great speculative sys¬
tems which tried to explain the "goals"
and "direction" of history, philosophers of
history now deal with technical questions:
"What is acause of an event?" or "What

have historians done when they say they
have explained something?" There is a
new self-consciousness about the writing
of history, and new questioning of the
historian’s proper task.
HITCHCOCK, Alfred . loseph (1899-
1980), English film director known for his
skillibl suspense and maciibre humor. He
made over 50 films, among the best of
which were The Thirty-Nine Steps (1935),
The Lady Vanishes (1938) and, in Hol¬
lywood, Rebecca (1940), Spellbound
(1945), Notorious (1946). Rear Wiruiow
(1954) and Psyc/w (I960).
HITCHCOCK, Lambert (1795-1852),
US cabinetmaker who in 1818 established
afurniture factory in Barkhamsted, Conn.
Here he manufactured "Hitchcock chairs,"
which combined simplicity with elegance.
They are now collector’s pieces.
HITLER, Adolf (1889-1945), Austrian-
bom dictator of Germany 1933-45. Hitler
will for along time remain ahighly con¬
troversial figure. He was without doubt an
evil man, coarse and unstable by nature,
but he had political genius and was one of
the phenomena of the 20th century.

The son of acustoms ofilcial, he grew
up near Linz, Austria. He left school at 16
and made ascanty living as ahack artist
1908-13. Draf ted in WWI, he was twice
awarded the Iron Cross. In !919he joined
the small Gennan Workers’ Party, which
h e t u r n e d i n t o t h e N a t i o n a l S o c i a l i s t
Workers’ Party (see Nazism). In 1923,
after an abortive coup against the Bavarian
government, he served nine months in

following origin subgroups; Mexican,
62.7%: Puerto Rican, 11.4%; Cuban,
5.5%; Centra] and South American,
12.4%; other Hispanic origin, 8.0%. Near¬
ly two-thirds (65%) of the Hispanic
population live in C f̂omia. Texas, and
N e w Yo r k .
HISPANIOLA, second largest island in
the West Indies, located Wof Puerto Rico
and Eof Cuba. The island is shared be¬
tween the Republic of Haiti and the
Dominican Republic.
HISS, Alger (1904- ), US public official
accused of spying for Russia. Hiss was an
adviser to the US State Department on
economic and political affairs. In 1948 he
was brought before the House Committee
on Un-American Activities, and in 1950
was convicted of petjury. He served four
years in prison. Maintaining his in¬
nocence, Hiss devoted the rest of his life
to clearing his name.
HISTAMINE, amine concerned with the
production of inflammation, and par¬
ticularly of hives and the allergic spasm of
the bronchi in asthma and anaphylaxis; it
enhances stomach acid secretion and has
severa l e ffects on b lood c i rcu lat ion. Ao-
tihistamines and cromoglycate can inter¬
fere with its release; adrenaline counter¬
acts its serious effects.
HISTOLOGY, the study of the micro¬
scopic anatomy of parts of organisms after
death (autopsy) or removal by surgery
(biopsy). Tissue is fixed by agents that
denature proteins, preventing autolysis
and bacteria] degradation; they are stained
by dyes that have particular affinity for
different structures. Histology facilitates
the study both of nonnal li.ssue and of dis¬
eased organs, or pathological tissue.
HISTOPLASMOS^ an infectious dis¬
ease that is endemic in parts of Africa,
South America, and the US and is caused
by the fungus HisropiastTui capsulatum.

It is characterized by damage to the
lungs and occasional anemia, with ulcera¬
tions of the mouth and the gastrointesdnai
tract, enlargement of the liver and spleen,
disorder of the lymph glands, and tissue
death of the adrenal glands. If not treated
early with an antifungal agent, asevere at¬
tack can be fatal. It is particularly common
in infants and older men.
HISTORV, man’s study of his own past,
the collective memory of mankind. Primi¬
tive pieoples keep the past alive in songs
and poems, but these hardly try to
describe or explain and are not truly his¬
torical. although they might serve as sour¬
ces for an historian. The ancient Egyptians
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prison; there he wrote Mein Kampf, set¬
ting out his plans for restoring greatness to
Germany. He then began to make the
Nazis into anational party, and by 1932.
aided by unemployment and economic
chaos, he made it the largest party in the
country. In 1933 he became chancellor,
and in 1934 secured his position by liqui¬
dating potential opponents within the
party. He took full credit for the
economy’s recovery and prepared it for
war. He paid little further attention to
domestic affairs, except to intensify per¬
secution of the Jews. After 1935 he turned
increasingly to foreign affairs.

In 1936 he reoccupied the Rhineland, in
1938 annexed Austria and in 1939 seized
parts of Czechoslovakia. On September 1
his invasion of Poland began WWU. At
first his conduct of the war was effective,
but h is invasion of Russia in 1941 was

precipitate and proved disastrous. Unable
to maintain two fronts, German forces lost
NAfrica and were pushed back on both
s i d e s a f t e r D - D AY. H i l l e r m a i n t a i n e d
popular support despite an assassination
attempt in 1944, but became increasingly
ill and unbalanced. In 1945 he retreated to
his Berlin bunker. After marrying his
mistress, Eva Braun, he committed suicide
with heron April 30. 1945.
HITTITES, Indo-European people of the
Middle East in the 2nd milleiuiium BC. Of
unknown origin, they appear to have first
settled in southern Turkey (c.l900 BC);
they conquered central Turkey amd be¬
came adominant power. The downfall of
the Hittiie empire came about 1200 BC
when it was overrun by avast migration
of uncertain origin, called by the Egyp¬
tians "peoples of the sea."
HIVE^ or urticaria, an itchy skin condi¬
tion characterized by the formation of
weals with surrounding erythema, and due
to histamine release. It is usually provoked
by allergy to food (c.g., shellfish, nuts,
fiiiits), pollens, fungi, drugs (c.g., penicil¬
lin) or parasites (scabies, worms). But it
may be symptomatic of infection, sys¬
temic disease or emotional disorder. Der¬

mographism is acondition in which slight
skin pressure may produce marked hives,
as in the linear marks which appear after
writing on the skin.
HOBAN, James (cl762-1831). Irish-
American architect. He designed the white
HOUSE (1792-1801) and supervised con¬
struction of the Capitol and other build¬
ings in Washington, D.C.
HOBART, Gar re t Augus tus (1844-
1899), vice-president (1897) in the Mc¬

Kinley administration. He was speaker of
the New Jersey state Assembly (1873-74)
and president of the state senate (1880-
82). Upon his death, Theodore Rossevelt
was appointed to complete his term.
HOBBEMA, Meinder t (1638-1709) ,
Dutch landscape painter, taught by Jacob
VAN RinsDAH- His early atmospheric river
landscapes and his later forest and road
scenes, such as The Avenue ai Middelkar-
nis (1689), had little influence in their
t i m e b u t f o r e s h a d o w e d c o n s t a b l e a n d
o thers .
HOBBY, OveU Culp (1905-), US pub¬
lisher and public servant. Director of the
Women’s Army Corps, 1942-45, she be¬
came the first secretary of health, educa¬
tion and welfare under Eisenhower 1953-
55 and was editor and president of the
Houston Pos! 1938-42 and 1955-83.
HOBSON, Laura Zametk in (1900-
1986), US author bom in New York City.
She is best known for Gentleman's Agree¬
ment (1947), The Tenth Month (1971), and
Consenting Adults (1975).
HOCHHUTH, Rolf (1931- ). controver¬
sial German playwrî t whose first play,
The Deputy (1963), attacked Pope Pius
XII for his stand on the Jews in WWII and
whose second. Soldiers (1967), portrayed
Churchi l l as amurderer.
HO CHI MINH (1890-1969). president
of North Vietnam (1954-69). From 1911
to 1941 he lived in England. France, Rus¬
sia, and China, where he founded the Vict-
naiTHj.se Corrununisi party. In 1941 he
returned to Vietnam and organized an in¬
dependence movement, the Viet Minh,
that fought against the Japanese in WWII
and then against the restored French
colonial government. After the decisive
Viet Minh victory over the French at Dien
B i e n P h u i n 1 9 5 4 , V i e m a m w a s t e m ¬
porarily divided at the 17th parallel, and
Ho became president of North Vietnam.
South Vietnam’s refusal to hold nat ional
elections led to the Vietnam War, during
which Ho and his military commander,
Gen. Vo Nguyen Giap, proved resolute
and tenacious war leaders. In failing
health. Ho lived to see the Tet offensive of
1968 and the start of peace negotiations
that led ultimately to North Vietnamese
victory.
HO CHI MINH CITY, formerly Saigon,
city in Viemam, 60mi from the South
China Sea. on Saigon R. It is an industrial
center and river port with atrade in rice
and textiles. It was established as an An-
namese settlement in the 17th century and
was taken by the French in 1859. The city
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was capital of South Vietnam {1954-75)
and suffered considerable damage during
the Vietnam War. Pop {metro) 3,169,000.
HOCKNEY, David (1937-), British art¬
ist whose emphasis on figurative work and
brilliant color, often using acrylic paints,
brought him immediate fame. One of his
most characteristic paintings, ABigger
Splash (1967), was also the title of asemi-
autobiographical documentary film made
in 1974,
HODGKIN, Alan Lloyd (1914- ) ,
English physiologist awarded (with A.F.
Huxley and J.C. Eccles) the 1963 Nobel
Prize for Physiology and Medicine for his
work on the chemical basis of nerve im¬
pulse transmission.
HODGKIN’S DISEASE, the most im-
ponarst type of lymphoma or malignant
proliferation of lymph tissue. Usually oc¬
curring in young adults, it may begin with
lymph node enlargement, weight loss,
fever or malaise; the spleen, liver, lungs
and BRAIN may be involved. Treatment has
radically improved the outlook in a
proportion of cases; it consists of local
radiation therapy or systemic intermittent
chemotherapy.
HOE, Richard March (1812-1886), US
inventor who developed many machines
associated with printing and invented the
first successful rotary printing press
(cl 847).
HOFFA, James Riddle (1913-1975), US
labor leader, president of the International
B r o t h e r h o o d o f Te a m s t e r s f r o m 1 9 5 7 .
After an investigation, led by Robert F.
Kennedy, into his underworld links, Hoffa
was convicted in 1964 of tampering with a
jury over abribery charge and jailed 1968-
71. (n 1975 he disappeared mysteriously
and is thought to have been muidered.
HOFFER, Eric (1902-1983), self-edu¬
cated US author and philosopher. A
migratory worker and longshoreman until
1967, he won immediate acclaim with his
first book. The True Believer (1951), a
study of mass movements. The Passionate
Stale of Mind (1955), avolume of ma¬
xims, fol lowed.
HOFFMAN, Dustin (1937- ), US actor,
known for his versatility in portraying dif¬
ferent character types. He became known
with his performance in The Graduate
(1967). He was awarded the Academy
Award for best actor for Kramer vs. Kra¬

mer { \979) andMan (1988).
HOFFMAN, Malvina (1887-1966), US
sculptress. Astudent of rodin'S, she is
best known for the 100 portraits of ethnic
types executed in bronze for the Museum

of Natural History, Chicago, 1930-33.
HOFFMANN, Ernst Theodor Amadeus
(1776-1822), German romantic author,
composer, man of the theater and critic.
He is best remembered today for his fan¬
tastic short stories, which inspired poe and
others, and an opera. Tales of Hoffmann,
by OFFENBACH.
HOFMAN, Josef (1876-1957), Polish-
bom US pianist who made aspectacular
debut in New York City at the age of 11
and was noted for his authoritative inter¬
pretations of the works of chopin and
uszT. He d i rected the Cur t is Inst i tu te of
Music in Philadelphia.
HOFMANN, Hans (1880-1966), Ger-
m a n - A m e r i c a n a r t i s t a n d t e a c h e r ,
prominent in the abstract expressionism
movement. His vigorous and colorful
style, inspired by Kandinsky, is ex¬
emplified by The Gate (1959). In 1934 he
opened his influential Eighth Street
School in New York.

HOG, member of the pig family. Hie
river hog lives in Africa south of the
Sahara. Reddish or black, up to 4.5ft long
plus tail, and 3ft at the shoulder, these gre¬
garious animals root for food in many
types of habitat. The giant forest hog lives
in thick forests of Central Africa and is up
to 6ft.
H O G A N , B e n ( W i l l i a m B e n j a m i n
Hogan; 1912- ), US golfer, four-time
winner of the US Open (1948, 1950,
1951. 1953), two-time winner of the
Masters (1951, 1953), and two-time PGA
champion (1946,1948).
HOGS, or pigs, or sviiue. members of the
hog fami ly (Suidae), including the
babirusa, wild boar, bushpig and warthog.
They are usually sociable animals, but
older boars tend to be solitary. The upper
or lower canines are developed in all
species to form slashing tusks. Hogs live
in forests or thickets, though the warthog
is more commonly found in more open
country, feeding on avariety of vegetable
foodstuffs—grass, roots and tubers, fallen
fruits and nuts—and, in addition, insects,
earthworms, eggs and other animal
material. The many varieties of domestic
pig are all descended from the European
boar (Sus scrofa). Pigs are bred primarily
either for their fat (lard) or for theh meat
(bacon and poA). China has the largest
number of domestic swine in the world; in
the US they are concentrated in the com
be l t .
H O H E N Z O L L E R N , G e r m a n r u h n g
dynasty that first rose to prominence in the
12th century. In 1192 Frederick III of Zol-
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9,250ft long, pass bencalh the Hudson R
to link Jersey City, N.J., with downtown
New York City. Begun in 1919, it was
completed in 1927.
HOLLIDAY, John Henry "Doc" (1852-
1887), US gunman and folk hero. Aden¬
tist who went to live in Tombstone, Aiiz.,
to cure his tuberculosis, he soon became a

gambler and gunfighier. He sided with
Wyatt Earp at the O.K. Coiral gunfighL
HOLLYWOOD, district of Los Angeles,
Cal. Its name became synonymous with
(he US film industry in the 1920s. Few
films are made there, but i( now produces
avery large percentage of US television
mater ia l .
HOLMES, Oliver Wendell (1809-1394),
US author and jAysician, best known for
his light essays and poems which ap¬
peared in the Ar(an«'c A/ontWy from 1857,
and in book form as The Autocrat of the
Breakfast Table (1858) and three sequels.
He taught at Harvard, 1847-82; his paper
The Contagiousness of Puerperal Fever
(1843) is considered the first major con¬
tribution to medicine by an American.
HOLMES, OUver Wendell, Jr. (1841-
1935), US jurist. Supreme Court justice
1902-32. He is often called "the great dis¬
senter," but this refiecis the significance
rather than the number of his dissenting
judgments- In Loc/werv. New York (1905)
and Hammer V. Dagenhart (1918) he rein¬
forced arguments for legislative checks on
the economy. His dissent in Abrams v.
United Slates (1919) was apowerful
defense of free speech.
HOLMES, Sherlock. See DOYUt. sot Ar¬

t h u r C O N A N .

HOLMIUM, chemical element, symbol
Ho; at.wt. 164.9303; at.no 67; valence +3.
Holmium occurs in gadolinite. monazite,
and in other rare-earth metals. It can be
separated from other rare-earth by ion-ex-
ch^ge and solvent extraction techniqi^.
It has ametallic to bright silver luster, is
relatively soft and malleable, and is stable
in dry air at room temperature. Few uses
have been found for the element.
H O L O C A U S T, t e r m
tematic execution of 6,
Jews by the German Nazi regime 1933-
45. Hitler had exploited anti-Semitic feel-
iugs on his rise to power and later called
for a"final solution to the Jewish ques¬
tion." Most Jews in countries overrun by
the Nazis who did not emigrate in dme
were vict ims of the Holocaust, which ef¬
fectively obliterated the Jewish secular
and religious life that had flourished in
Europe for centuries.

lem became the ruler of Nuremburg, and
his descendants founded the Swabian and
Franconian lines. From the laner were de¬
scended the electors of Brandenburg and
the dukes and kings of Prussia, who ruled
as emperors of Germany, 1871-1918.
HOHOKAM CULTURE, pre-Colum¬
bian North American Indian culnire based
along the Gila and Salt Rivers, Ariz., from
c300 BC to AD cl4(X)- They built acom¬
plex network of irrigation canals, made
various types of pottery, and built their
houses over shallow pits.
HOKKAIDO, northernmost major island
of Japan, second largest but least popu¬
lated. Its aboriginal inhabitants are the
Ainu. Its economy rests on mining, cre^
agriculture and fisheries. Its main town is
Sapporo.
HOLBEIN, name of two German pain¬
ters. Hans Holbein the Elder (cl465-
1524) was. aGerman Gothic painter of
great distinction, best known for his many
altarpieces and other church decorations,
such as the Kaisheim altar (1502). His
middle and later work may have b^ in¬
fluenced by Griinewald. Hans Hcdbein
the Younger (c!497-1543), areLgious
painter and portraitist, is generally con¬
sidered the greater of the two. He lived in
many European countries and later entered
the service of Henry Vlll of England,
whose most famous portraits are by him.
HOLIDAY, "Bil l ie" (Elcanora Fagan;
1915-1959), US jazz singer. She started
her career at 16, singing in Harlem cafes
and night spots. Her highly individual
style was soon recognized, and she sang
with many famous bands and small groups
in the 1930s and 1940s. In later years she
suffered from heroin addiction.
HOLINESS CHURCHES, group of fun¬
damentalist Protestant churches. Their
central dogma is chat astate of perfecdon-
"holiness"-may be achieved in this life
through "sanctification." areligious ex¬
perience similar to but following conver¬
sion .
HOLLAND, John Philip (1840-1914),
Ir ish-bom US inventor who bui l t the first

fully successful submarine, the Holland,
launched in 1898 and bought by the US
Navy in 1900.
HOLLAND, former couniship in the W
Netherlands, roughly corresponding to the
present provinces of North and South Hol¬
land. Outside the Netherlands the term is
frequently applied to the whole country.
HOLLAND TUNNEL, second-largest
underwater vehicular tunnel in the US. Its
twin tubes, each 29ft in diameter and

applied to
■,000.000 I

■the sys-
Europeao
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emperor at Rome. At its height in the 10th
and 11th centuries, it included all the Ger¬
man lands, Austria, and modem W
Czechoslovakia, Switzerland, the Low
C o u n t r i e s , E F r a n c e a n d N a n d c e n t r a l
Italy. The emperor was usually the
dominant German sovereign, elected by
the princes and, until Maximilian t
crowned by the pope. The empire was
originally seen as auniversal monarchy,
mealed on the Roman Empire, the tem¬
poral equivalent and ally of the papacy.
From the 11th to the 13th centuries how¬
ever, it clashed continually with the
papacy for European supremacy. At the
Reformation afurther split developed be¬
tween the Catholic emperor and Protestant
princes, whose sovereignty was confirmed
by the Treaty of Westphalia in 1648, leav¬
ing the Emperor no more chan afigure¬
head. The empire endured in name until
Napoleon, as Emperor of die French,
ceased to recognize it in 1806. Francis n
of Austria then abdicated the imperial
t i t le .
HOLY SEPULCHRE (officially. Church
of the Resurrection), mulcidenominational
church in the Old City of Jerusalem, on
what is traditionally regarded as the site of
the comb of Jesus. The first church was

built by Constantine IAD c336, but it has
been destroyed and rebuilt many times.
HOLY SPDHT, or Holy Ghost, in Chris¬
tian theology, the thinl Person of the
Trinity, proceeding fiom the Father and
the Son (according to Western churches;
Eastern churches reject the phrase "and
the Son," Latin fllioque). In the Old Testa¬
ment the idea unfolds of the Spirit as God
in action, both in creation and in man: the
Spirit, bringing wisdom and holiness, was
bestowed especially on the prophets, and
was promised to dwell in the Messiah and
to characterize the coming Messianic age.
The New Testament shows the Holy Spirit
as empowering Jesus Christ throughout
bis life, and at Pentecost descending on
the apostles, fiUing them with power and
inaugurating the Christian Church as such.
The Holy Spirit is basic to the Christian
life, being the agent of new (spiritual)
birth, given through baptism and confir¬
mation, and producing in the Church
Christian character and charismatic gifts
(emphasized by pottecoctal churches).
By the title Paraclete (Greek paraklelos)
the Holy Spirit is described as acomforter
cff advocate.

HOLY WEEK, in the church y^, the
week preceding Easter, observed in most
churches as atime of solemn devotion to

HOLOCENE, also known as the Recent,
the later epoch of the quaternary Period,
representing the time since the last Ice
Age (Pleistocene Epoch) up to and includ¬
ing the present; i.e.. about the last 10,000
years. (See also geology.)
HOLOGRAPHY, asystem of recording
light or other waves on aphotographic
plate or other medium in such away as to
a l l ow a th ree -d imens i cna l r econs t r uc t i on
of the scene giving rise to the waves, in
which the observer can actually see
around objects by moving his head. The
tqiparently unintelligible plate, or holo¬
gram, records the interference pattern be¬
tween waves reflected by the scene and a
<hiect reference wave at an angle to it; it is
viewed by illuminating it from behind and
looking through rather than at it. The high
spatial coherence needed prevented ex-
{Aoitalion of the technique, originated in
1948 by D. Gabor, until the advent of
lasers. Color holograms are possible, and
three-dimensional television may ul¬
timately be feasible.
HOLY ALLIANCE, coUeedve .security
agreement created at Che Congress of
Vienna in ISIS by Russia, Austria and
Prussia and later joined by most other
powers except Britain, Turkey and the
Vatican. I ts avowed aim was Co conduct
mutual relations according to Christian
{mnciples. It had little importance in itself,
except as asymbol of reaction; revolts in
Spain and Naples in the 1820s were sup¬
pressed in its name.
H O LY G H O S T. S e e h o l y s p i r i t .
HOLY GRAIL, legendary ta l isman,
given various forms in various versions of
die tale. In his Conte del Graal (cl 180)
CHRfriEN DE TROYES made it the chalice
from which Christ drank at the Last Sup¬
per and which was used to catch his blood
on the Cross. The knight Perceval, who in
the poem by Wol&am von Eschenbach be¬
came Panival (cl210), seeks the Grail to
redeem himself and others. The Queste del
Saint Graal (cl200) linked the Grail with
the ARTHUiUAN LEGENDS, and was the

source of Male’s Morte d'Arthur
(cl470). The Grail legends have inspired
such modem writers as T. H. White, T. S.
Eliot and Tennyson, and also wagnbr's
operas Lohengrin (1848) and Parsifal
(1882).
HOLY ROMAN EMPIRE, European
empire centered in Germany which en-
d u T M l f r o m m e d i e v a l t i m e s u n t i l 1 8 0 6 .
Rrst founded by Charlemagne, it was ef¬
fectively established in 962 when the pope
crowned Otto I , k ing of Germany,
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psychiatric care, and other human ser-
vices-
HOMEOPATHY, system of treatment
founded in the early 19th century by C. F.
S. Hahnemann, based on atheory that dis¬
ease is cured by e*ugs whose effects
mimic it and whose efficacy is increased
by the use of extremely small doses,
achieved by multiple dilurions.
HOMEOCTASI& the sel f - regulat ing
mechanisms whereby biological systems
attempt to maintain astable internal con¬
dition in the face of changes in the exter¬
nal environment. It was the 19th-century
French physiologist Claude Bernard who
first realized that the internal environment
of any free living organism was maintai¬
ned cons tan t w i t h i n ce r ta i n l im i t s . Ho¬
meostasis is generally achieved through
two types of regulating systems: on-off
cont ro l and feedback cont ro l . Hormones
often play avital role in maintaining
homeostatic stability.
HOMER, Greek epic poet, probably of
the 8th century BC, to whom are ascribed
the lUAD and odyssey. Nothing is known
of his life, nor even of the genesis of the
poems. Since they were probably com¬
posed orally and based on traditional tales
of real events in Bronze Age Greece, it is
hard to say whether Homer actually was
the author; most scholars now hold,
though, that one man gave afinal shape to
each poem, and that it was the same man
in both cases. Homer has come to repre¬
sent, for many different ages and tastes,
the epitome of poetry: this is still tme in
the 20th century, as witness his influence
on POUND and Joyce.
HOMER, Winslow (1836-1910), US
painter who often worked in watercolor,
best known for his landscapes and sea
studies of New England and Florida, such
as Gulf Stream (1899). Originally an il¬
lustrator. he recorded the civil war for
Harper's Weekly. His quasi-Imprcssionisi
paintings revolutionized the style of
American painting in the 1880s and
1890s.
HOME RULE, Irish, movement to win
Ire land contro l over i ts domest ic affa i rs .
The movement began in the early 1870s,
and was initially peaceful despite the
Phoenix Park murders, the assassinat ion
of two Brici.sh officials in Dublin in 1882.
As aresult of the influence of Charles Par¬
nell the Liberal Party under gi-^dstone
adopted it as policy in 1886. Opposed by
the Conservatives, nothing came of this—
two Home Rule B i l ls in 1886 and 1893
foundered, and increasingly the Home

the passion of Christ. From the 4th cen¬
tury the events of the week of the
crucifixion have been liturgically re¬
enacted, now especially on Palm Sunday,
Maundy Thursday. GiX)d Friday, Holy
Saturday and Easter Day.
H O M E , L o r d ( 1 9 0 3 -
politician, prime minister (1963-64). He
served as foreign secretary (1960-63,
1970-74), His brother is the playwright
William Douglas-Home.
HOME ECONOMICS, term used in
education to embrace ̂ 1 the disciplines
necessary to home ntainienance, cookery,
nutrition, sewing, the nature and ase of
textiles, household equipment and budget¬
ing. Originally it was not considered to be
ascholastic subject, but today it is acom¬
mon high school elective, and colleges
offer degree courses in it. In the UK it is
called domestic science.
HOMELANDS, or "black states," areas
set aside for black South Africans. Bantu-
stans was the original name for these
areas. In theory, the homelands, which are
delineated on the basis of tribal language,
were created to enable the "separate"
economic and political development of
blacks in areas outside white South Africa,
w h e r e b l a c k s a r e e x c l u d e d f r o m t h e

general franchise.
In practice, the homelands are poverty-

stricken, generally poor in soil and in
natural resources, depending to alarge ex¬
tent on South Afr ican a id and revenues

generated by commuter workers, those
who work i n wh i te a reas bu t res ide i n
homelands.
HOMELESS, people without homes who
live on the streets of US cities or in tem¬
porary shelters provided by public agen¬
cies and private charities. Their existence
became conspicuous in the early 1980s,
and their numbers have grown since then.
Estimates vary between 250,000 nation¬
wide at any one time to 3million over the
course of ayear. The homeless population
is not homogeneous. Many are conven¬
tional vagrants, particularly alcohol and
drug abusers. Athird or more are mentally
ill people unable to manage organized
lives. Pertiaps aquarter are poor peopl
some employed—unable to afford current
rents. The causes of homelessness most
often cited are lack of low-income hous¬
ing (due to the inability of the housing
market to provide it and government cut¬
backs in public and subsidized hou.sing
programs) and the deinstitutionalization of
the mentally ill. The remedies involve
major public commitments to housing.

), Brit ish
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Columbidae able to return lo its loft from
vast distances, and selectively crossbred to
combine speed and ever grater stamina.
Although ihe bird's navigational methods
are still not fully understood, man has
used the homing pigecm since ancient
dmes, particularly to communicate over
long distances. The racing of homing
pigeons has been apopular sport since the
19ih century. AweU-trained bird may
travel over lOOOmi, the record flight is
over 2,300mi.
HOMOGENIZATION, process to delay
the separation of fat in milk. Milk, arather
unstable emulsion, contains fat globules
that tend to coalesce. In homogenization
t h e m i l k i s h e a t e d t o ^ u t 1 4 0 * F a n d
passed at pressure through small openings.
The fatty clusters are broken up by shear¬
ing as they pass duough the holes, by the
action of pressure and by impact with
components of the homogenizer.
HOMOLOGUE, in biology, astrucnue
or organ that, has the same evolutionary
origin as an apparently different structure
in another species. Fcr instance, there is
little apparent similarity between ahorse's
leg and the flipper of awhale, but they
have similar embryonic histories. (See
EVOLimON.)
H O M O S A P I E N S . S e e p r e h i s t o r i c m a N ;
R A C B .

HOMOSEXUALITY, sexual activity or
inclination involving members of the same
sex ; i n women i t i s te rmed lesb ian ism.
FRBUD believed that children pass through
ahomoerotic phase and that some persons
retain and amplify their feelings from that
period.

Some evidence suggests that apre¬
disposition to homosexuality occurs when
the child is quite young and that the ten¬
dency may be initiated or enforced if the
child, for whatever reasom has low self¬
esteem or concern about his or her ability
to liilfiU the role society expects of a
member of that sex. Other evidence sug¬
gests agenetic basis for homosexuality.
HONDURAS, the second-largest and
m o s t m o u n t a i n o u s C e n t r a l A m e r i c a n
republic.
Land. Mountain ranges, high open valleys
and plateaus cover Honduras. The hot and
humid low-lying _areas are the lower
r e a c h e s o f t h e U l u a a n d C h a m e l e c d n
rivers, the swampy coastal plain in the ME
and the narrow coastal plain on the Gulf
of Fonseca. Rainfall varies from less than
40in to 120in. The terrain renders com¬
municat ions d i fficu l t .

People. Spanish-lndian mestizos compose

Rule movement was dominated by violent
radicals uninterested in constitutional
solutions. Athird bill was finally passed
in 1914 but its implerhentation was
postponed until after WWl. In 1916, how¬
ever. extremists, fearful of losing in¬
fluence, precipitated the easter RtstNO,
which created lasting bitterness. Lloyd
OEORGE, in 1922, finally oveicame Ulster's
objections by agreeing to partition. S
Ireland then became completely inde-

Endem asthe Republic of Ireland.OMESTEADACT, act of Congr^
(1862) granting 160 acres of unoccupied
land for small sums of money, to any
citizen who Uved on the land for 5years.
HOMESTEADING, the claiming and
settling of federal lands under the Home¬
stead Act (1862), which proved crucial in
developing the US West From inde¬
pendence. settlers in the West had
complained at being charged for virgin
lands which, they said, were valueless
before being developed by their latxx. The
homestead movement, for the free dis¬
tribution of such land, had won wide sup¬
port by the 1830s and advocacy from such
popular figures as Thomas Hart Benton
and Horace Greeley. The 1862 act
awarded land patents on 160-acre plots to
individual settlers who paid anominal
registration fee. built ahomestead and cul¬
tivated the land for five years. Despite
much subsequent legislation lh«<B were
flaws. The best lands were generally out¬
side (he provisions while loopholes left
scope for bulk acquisition by railroads and
speculators. Of the 250 million acres
homesteaded by the 19S0s, much was in
targe aggregates.
H O M E S T E A D S T R I K E , b i t t e r l a b o r
dispute (1892) between steel workers and
the Carnegie Steel Company, in Home¬
stead, Pa., alandmark in the history of the
U S l a b o r m o v e m e n t . A c l a s h b e t w e e n

strikers and the company’s 300 Pinkerton
guards left 10 dead. The national guard
was sent in and the strike was brok«i, but
at ahigh cost to the union movement and
to the reputations of Carnegie and Presi¬
dent Benjamin Harrison.
HOMICIDE, the killii^ of ahuman
being by another. Criminal homicide is
c l a s s i fi e d a s e i t h e r m u r d e r c w m a n ¬
slaughter. But some homicides are ex¬
cusable (occurring by accident) and others
are justifrable (killing by alaw officer in
the Une of duty or killing in self-defense
or in the defense of property in certain
cases).
HOMING PIGEON, abird of the famUy
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bribes from aUS fruit company to reduce
export levies on bananas. Acivilian con¬
stituent assembly met in 1980, and elected
civilian presidents assumed office un¬
eventfully in 1982, 1986, and 1990. The
army, however—the r îpient of substan¬
tial US aid during the civil war in Nicara¬
gua—remained virtually astate within the
state, uncontrolled by civilian authorities.
HO!̂ URAS, British. See Belize.
HONECKER, Erich (1912-), East Ger¬
man political leader, protfgd and succes¬
sor (1971) of Communist Party secretary
general Walter Ulbricht. He continued
Ulbricht’s policies of dose ties to the
Soviet Union, domestic repression, and
hostility to the West. He resigned in 1989,
not long before the beginning of the
process of German reunification. In 1990
he fled to Moscow, but returned in 1992
to Berlin where he was imprisoned in an¬
ticipation of his trial.
HONEGGER, A r t hu r ( 1892 -1955 ) ,
Swiss-French composer, member of the
French Les SIX group, best known for his
popular Pacific 231 (1923) and his
oratorio King David (1921-23).
HONEY, asweet, st icky confect ion,
formed of partially-digested sugars. Nec¬
tar, collected from flowers by foraging
worker bees, is remmcd to the hive, mixed
with digestive "saliva" and oflen alittle
pollen, and stored in the cells of awax
honeycomb to act as awinter food supply
fo r the h ive . Combs, w i th the i r fami l ia r
hexagonal cells, are used for avariety of
purposes in the hive, and honeycombs are
not always distinct from combs of grubs.
Where honey is taken from domestic hives
for man’s use. the beekeeper must replace
the food supply by feeding sugar
throughout the winter.
HONEYEATER, small, brightly colored
bird of the family Meiiphagi^e, with
long, curved beaks, long tails, and long
tongues which they use to sip nectar from
fl o w e r s .
HONG KONG, British crown colony on
the SChina coast, consisting of mainland
territories and numerous ofrshore islands.
Hong Kong island was ceded to the
British after the Opium War in 1842.
Mainland Hong Kong includes Kowloon,
acquired in 1860, and the New Territories
(360^ mi of the colony’s total area),
leased to Britain for 99 years in 1898.
China, while not recognizing British
sovereignty, still accepts these arrange¬
ments a.s convenient to its international
tt^e.

Hong Kong will be turned over to China

909fe of the population; there are white,
black and Indian minorities. Most people
are concentrated in the rural areas of the
central highlands. Illiteracy runs to 409b.
Poverty is endemic: most Hondurans oc¬
cupy poor subsistence farms.

Official name: Republic of Honduras
Capital: Tegucigalpa
Area:43.277sqmi
Population: 4,949,000
Growth ra te : 2 .9%

Language; Spanish
Religion: Roman Catholic
Monetary unit(s): Ilempira =100 cen¬
t a v o s

Economy. US-owned banana plantations
dominate the economy, and the bulk of the
population works on the land. Coflee
replaced bananas as the main export in
1975: other exports are timber, meat, cot¬
ton and tobacco. The mineral resources,
which include silver and gold, are poorly
exploited. There is little industry and poor
transport facilities.
History. From the 4th to the AD 7th cen¬
turies the ancient city of Copta was acen¬
ter of the civilization of the Mayas, but
when Columbus touched the Honduran
coast on his 1502 voyage the country was
inhabited only by semi-nomadic bidian
tribes. As aSpanish colony for almost 300
years, Honduras was mostly governed
from Guatemala; in 1821 it won inde¬
pendence from Spain to become part of
the Mexican empire. Subsequently, Hon¬
duras joined the Central American Federa¬
tion of which the Honduran patriot Fran¬
cisco Morazin was president until its dis¬
solution in 1838- As an independent re¬
public since that time, its history ha.i been
generally marked by conflicts, revolutions
and military rule. In 1969 El Salvador in¬
vaded Honduras in adispute over Salva¬
doran laborers in Honduras and the fight¬
ing left tens of thousands homeless. In
April 1975 General Oswaldo Lop6z Arel¬
lano (proclaimed as president in 1965)
was ousted following charges of accepting
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1820 to the capital of indepCDdeat Hawaii,
and then lerricorial coital wbeo Hawaii
was annexed to the US. It is important as a
shipping center, fw sugar and pine^ple
processing and as the tourist hub of
Hawaii. Pop (city) 365,000; (metro)
836.000.
HONSHU, the largest island of Japan,
about 89,000sq mi in area. It is Jtqran's
{vime industrid and agricultural region,
containing the country’s six major cities.
Narrow coastal plains surround amoun¬
ta inous in te r io r o f wh ich Mt Fu j i
(I2,388ft) is the highest peak.
HOOD, John BeU (1831-1879), Con¬
federate genera] in the American civil
WAR. adwng commander in the second
Battle of Bull Run, the banle of Gettys¬
burg and in the resistance to General Wil¬
liam Sherman’s drive on Atlanta (1864).
Disastrously defeated at the battle of
Nashville (Dec. 1864). he was relieved of
his command at his own request.
HOOD, Mount, extinct volcano in die
Cascade Mts, about SOmi Eof Portland,
Che. "nie peak (ll,245fl) is the center of
Mount Hood National Forest, on all-
season recrea t ion area o f ovu- ami l l ion
a c r e s .

HOOF AND MOUTH DISEASE, o r
foot and mouth disease, avirus infection
of cattle and pigs, rarely effecting domes¬
tic animals and man. Vesicles of the skin
and mucous membranes , and feve r a re
usual . I t is h ighly contagious and
epidemics require the strict liimiatioD of
stock movements and the slaughter of af¬
fected animals.
HOOK, Sidney (1902-1989), US philo¬
sopher, at New York U192719672, intel¬
lec tua l leader o f the ant icommunis t le f t
from the late 1930s.
HOOKE, Robert (1635-1703), English
experimental scientist whose proposal of
an inverse-square law of gravitational at¬
traction (1679) [vompted Newton into
conqjosing the Principia. From 1655
Hooke was assistant to R. Boyle, but he
entered into his most creative period in
1662 when he became the Roytd Socie^
of London’s first curator of experiments.
He invented the compound microscope,
the universal joint and many other useful
devices. His microscopic researches were
published in the beautifully illustrated
Micrographia (1665), awork which also
introduced the term "cell" to biology. He
is best remembered for his enunciation in
1678 of Hooke’s Law. This states that the
deformation occurring in an elastic body
under stress is fMoportiooal to the applied

Official Dame: H<mg Kong
Capital Victoria
Area: 400sq mi
Population: 3,856,(XX)
Growth ra te : 0 .6%
Languages: English, Cantonese, Man¬
d a r i n
Religions: Buddiist, Taoist, Christian,
M u s l i m . H i n d u
Monetary unit(s): 1Hong Kong dollar =
1(X) cents

Land. Of the rocky land surface, 75% is
unsuitable for building and amere 14%
urtanized, accommodating 90% of the
population. Since the early 1900s refugees
from China’s political upheavals have
swelled the colony's population. During
Japanese wartime occupation (1941-45)
the trend was briefly reversed, but since
then the population has increased rapidly
and necessitated reclamation since 1945 of
about 6sq mi of land along the harbor.
Hong Kong is atrade area and one of
the world’s principal ports. There is much
light industry, particularly textiles and
electrical go< .̂ The colony depends on
China for most of i ts food and water. In

1984 Britain agre^ to turn its crown
colony back to China when its lease ex¬
pired in 1997, but it extracted from China
written promises that Hong Kong would
remain capitalist for 50 years and Chat it
would enjoy ahigh degree of autonomy as
aspecial administrative region of China.
In 1988, the first draft of aBasic Law for
Hong Kong, prepared by acommittee ̂
pointed by Chî  indicated that China
would interpret "autonomy" as it pleased.
Anticipating the colony’s reversion to
China, thousands of entrepreneurs, busi¬
ness managers, and government officials
began to emigrate to Australia, Canada,
and the US.
HONOLULU, ci^ital and chief seaport
of HawM, seat of Honolulu Co. It is lo¬
cated on the SE coas t o f Oahu Is land.

Honolulu grew from afrshing village in
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stressed the responsibility of states for
relief programs and would allow the
govemmeot to help only indirectly. The
Reconstruction Finance Corporation was
formed in 1932 and, in its first year, lent
Si billion to help businesses survive. In
die same year, Hoover lost agrrai deal of
popularity over his harsh handling of the
Bonus March. Clearly unable to ct^ with
the economic situation, he su^red a
crushing defeat by F. D. Roosevelt in the
1932 election. His forei
more successful; he hat
sure the Latin American states that the US
would not intervene in their affa i rs. The

London Naval Treaty (1930) had im-
{Hoved European relations. He retired
from public life until he helped organize
European relief after WWII. He also
headed two "Hoover Commissions" on the

organization of the executive bratKh of
government in 1947-49 and 1953-55.
These recommended many measures to
improve efficieiKy and management,
wtuch Congress accepted.
HOOVER, John Ekigar (1895-1972),
first director of the federal bureau of in-
VESnOATlON (FBI). Alawyer in the Depart¬
ment of Justice 1919-29. he became direc¬
tor of the then Bureau of Investigation in
1924, at atime when it enjoyed abad le-
putatibn for political comiplion. Effective¬
ly ridding it of political af^ointees, he in¬
stituted rigorous selection and training
methods. He establ ished the world's lar¬
gest ftngei^Hint file and introduced the
most up-to-̂ e scientific criminology and
research programs. Hoover held the direc¬
torship until his death at the age of 77.
HOOVER DAM, formerly Boulder Dam,
on the Colorado Rin Ariz. It is 726ft high
and li44ft in length; while providing
flood control and irrigation it supplies
electricity to SCal., Ariz., and Nev. and
water supplies to several cities. Buih
1931-35, it began operating in 1936; itwas named for Resident Herbert Hoover.
HOP, Hutmlus lupulus and related spe¬
cies; taU. perennial twining vine, the
female inflorescence of which is used to
flavor beer. Hops are cultivated through¬
out the world, the US, Germany and
England being the leading producers.
Family; Cannabinaceae.
HOP^ Bob (Leslie Townes Hope;
1903- ), English-born US comedian, in
radio, television, and films from the
1930s. Beginning with WWII, he per¬
formed frequently for US troops armind
the world.

HOPE, John (1868-1936), US educator

s t r e s s .

H O O K E R , J o s e p h ( 1 8 1 4 - 1 8 7 9 ) ,
Amer ican c iv i l war general , cal la l
"Fighting Joe." Appointed commander of
the Army of the Potomac (1863), he was
defeated by General Rol^ E. lee at
Chancellorsville and relieved as army
commander.
HOOKER, Thomas (1586-1647), early
A m e r i c a n P u r i t a n a n d f o u n d e r o f
Hartford, Conn, Areligious exile from
England, be came to Massachusetts via
Holland (1633), and became minister at
the New Town (now Cambridge) settle¬
ment . Bu t confl ic ts w i th the Massachu¬
setts leaders drove him and his congrega¬
tion to Connecticut (1635-36). He wrote
the Fundamental Orders for the new set¬
tlements there (1639).
HOOKWORMS, intestinal parasites of
man and his domestic animals, belonging
to the nematodes. The life cycle involves a
free-living larval stage and direct infection
of the final host. No intermediate host is
involved. The parasitic adults are blood
feeders and attack vessels in the wall of
the intestine. Each worm may cause the
loss of up to 0.25ml of blood aday.
HOOTON, Ernest Albert (1887-1954),
US physiĉ  anthropologist best remem¬
bered for his attempts to relate behavior to
physical or racial type, and for books such
as Up From the Ape (1931) and The
Amer ican Cr imina l (1939) .
HOOVER, Herbert Clark (1874-1964),
31st US president, 1929-33. Bora in West
Branch, la., he graduated as amining
engineer from Stanford U. in 1895. and
managed mining op^tioos in various
parts of the world until 1914. Already a
millionaire, he then became chairman of
the voluntary Commission for Relief in
Belgium and in 1917 was appointed US
Food Administrator, responsible for in¬
creasing production and conservation of
supplies. This he did with considerable
success, providing large supplies for war-
stricken Europe. He became secretly of
commerce under Warren G. Harding in
1921. Anational figure, he had already
been considered as aRqtublican presi¬
dential nominee, but it was not until 1928
that he won the nomination. He ran on a

conservative platform, proposing apro¬
gram for "The New Day" to realize the
country’s full economic potential.

In Oct. 1929 the Wall Street crash began
the Depression. In the belief that the root
cause was psychological he tried to restore
business confidence by cutting public ex¬
penditure and balancing the budget. He

lolicy had been
ne much to as-
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and civil ri^cs leader. Son of ablack
mother and white father, he could have
lived as awhite but threw in his lot with
the black community, advocating ad¬
vanced educat ion at a t ime when Booker
T. WASHINGTON was incl ined to restr ict

Ne^ education to the purely technologi¬
cal. Pirst Negro president of Morehouse
College in Atlanta, Ga., in 1906, be be¬
came the first president of Atlanta U. in
1929.
HOPE PROJECT, acronym of Health
(^poitunity for People Elsewhere;
independent organization established in
1958 by Dr. W.B. Walsh to promote the
teaching of new techniques to medical
personnel in developing countries.
HOPEWELL CULTURE, pre-Colum¬
bian culmre of mound builders, flourish¬
ing c500 BC-AD c500 and centered in S
Ohio. They appear to have had afairly
sophisticatki social structure, made
decorated pottery, carved stone and were
skilled metallurgists.
HOPI, Pueblo Indian tribe of NE Ariz.
An agricultural people, they have acom¬
plex society based on clans organized
around matr i l ineal extended households.
They are peaceful and deeply religious,
the kachina, or beneficial spirit, being the
center of their way of life. Around 6,000
Hopis survive today.
HOPKINS, Esek (1718-1802), American
merchant sea-captain, commander of the
Continental Navy 1775-78. In Feb. 1776,
he captured New Providence, in the
Bahamas, from the British.

HOPKIN^ Harry Lloyd (1890-1946),
US admin is t ra to r under F. D . Rooseve l t
who did much to implement the New
Deal. He was successively administrator
of the Federal Emergency Relief Ad¬
ministration (1933), di^tOT of the Works
Project Administration (1935), secretary
of commerce (1938) and US Lend-Lease
administrator (1941). He was Roosevelt’s
aide throughout WWIl, and at its close
carried out important negotiations with
Russia for President Truman.
HOPKINS, Johns (1795-1873), US
fmancier and philanthropist. AQuaker, he
made his fortune as awholesale grocer.
He bequeathed $7 million to endow Johns
Hopkins U. and Johns Hopkins Hospital
in Bal t imore.
HOPKINS, Mark (1802-1887) , US
educator. MaCongregational minister
and president of Williams College, Wil-
liamstown. Mass., where he was professor
of moral and intellectual philosophy
1830-87, he was widely influential in

academic l i fe.
HOPKINS, Mark (1813-1878), US rail¬
road tycoon, who worked as acommission
merchant unt i l 1853, when he became a
partner of CoUis P. Huntington, with
whom he founded the Cen^ Pacific
Rai l road .
HOPKINS, Stephen (1707-85), cultural
and politick leader in colonial Rhode Is¬
land. Asigner of the Declaration of In¬
dependence, be was adelegate to the Con¬
tinental Congress (1774 680).
H O P K I N S O N , F r a n c i s
American composer. He was adelegate to
the Continental Congress and signer of the
Declaration of Independence. His 1788
song collection, d^icated to George
Washington, included "My Days Have
Been So Wondrous Free," generally
regarded as the first native American
secular song. His son Joseph Hopkinson
(1770-1842) wrote the words of "Hail,
C o l u m b i a . "
HOPPER, Edward (1882-1967), US
painter and engraver. First recognized fw
his etchings, he returned to painting late in
life, and became known for large, quiet
urban studies that revealed asubtle sense

(1737-91),

of composidoD and o^n reflected his
feeling of loneliness and alienation.
HOPPER, Grace Murray (1906- ), US
computer scientist whose belief that com¬
puter languages should be more like
everyday language led in the 1950s to the
invention of COBOL (Common Business
Oriented Language).
HORACE (Quintus Horatius Flaccus;
65-8 BC), Roman lyric poet and satirist.
At first supported by the rich patron
Maecenas, he later became the favored
poet of Augustus. Horace’s surviving
work includes four books of Odes, two of
Satires, two of Epistles and his Epodes.
These and the Art of Poetry have been a
profound and last ing influence on
European literature.
HORATIUS (Publius Horatius Codes),
legendary Roman hero. In c508 he and
two companions are said to have held tbe
Sublician Bridge, the only remaining
bridge across the Tiber, against the inva¬
ding Etruscan army.
HOREHOUND, an aromatic plant with
wrinkled leaves and clusters of small flo¬
wers found growing in waste places. It
was once popular as aflavoring in can¬
dies.
HORIZON, the apparent line where the
sky meets the land or sea. At sea, its dis¬
tance varies in proportion to the square
root of the height of the observer’s eyes
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above sea level: if this is, say, 2m the
hor izon wi l l be ^ut 5 .57km d is tant . The

celestial horizon is the great circle on the
Celestial Sphere at 90*̂  from the zenith
(the point immediately above the ob¬
server).
HORMONES, substances produced in
living organisms to affect growth, dif¬
ferentiation, metabolism, digestive func¬
tion, mineral and fluid balance, and usual¬
ly acting at adistance from their site of
(Higin. Plant hormones, auxins and gib-
berellins, are particularly important in
growth regulation. In animals and man.
hormones are secreted by endocrine
glands, or analogous structures, into the
bloodstream, which carries them to their
point of action.

The rate of secretion, efficacy on target
organs and rate of removal are dl affected
by numerous factors including feedback
from their metabolic effects, mineral or
sugar concentration in the blood, and the
action of controlling hormones. The latter
usually originate in the pituitary ^and.
and those controlling the pituilaiy in the
hypothalamus.

Important hormones include insulin,
t hy ro id ho rmone , ad rena l i ne and
noradrenaline, steroids, parathyroid gland
hormone, glucagon, gonadotrophins;
estrogen and progesterone (female hor¬
mones); androgens, pituitary growth hor¬
mone. vasopressin, thyroid stimulating
hormone, adrenocorticotrofrtiic hormone,
gastrin and secretin.
HORMUZ, Strait of, strategically impor¬
tant waterway and only maritime exit
from the Persian Gulf . Most tanker-home
Mid^e East oil exports pass throu^ the
strait, which is commanded by Qishm Is¬
land (Iran) and three other islands—
Greater Tunb, Lesser Tunb and Abu
Musa—currently held by Iran but claimed
also by the United Arab Emirates.
HORN, in music, abrass wind instru¬
ment. It is derived from the primitive
horns—actual animal horns—used by
primitive societies. Metal was found to
produce abetter tone, and horns became
increasingly sc^histicaied and complex.

The principal modem horn, the French
horn, which is derived from hunting
horns, blends well in small brass or wood¬
wind ensembles and is frequently com¬
bined with violin and piano. Homs were
in t roduced i n to o rches t ra l mus i c i n t he
early 18th century. Valved horns were
developed in the 19th century.
HORh^LENDE,
green mineral occurring bmany igneous

and metamori^ic rocks, and composed of-
calcium, magnesium, and iron silicates.
HORNBOOK, children's primer used
before printed books became cheap and
widely available. They were printed sheets
with the alphabet, numerals, and so on,
pasted to awooden, short-handled tablet
and covered with athin transparent layer
of hom for protection.
HORNE, Marilyn (1934- ), US mezzo-
soprano. Apupil of Lotte Lehmann, she
appeared in 15̂  with the San Francisco
Opera and soon began thrilling audiences
with her br i l l iance in di fficul t Bel l in i and
Ross in i
Metropolitan Opera debut in 1970 as
Adalgisa in Bellini’s Nonna.
HOl̂ ETS, large wasps which, unlike
the commoner yellow jackets which nest
underground, build their nests in trees or
in human dwellings.

The nest is enclosed in apaperlike shell
a n d c o n s i s t s o f a s e r i e s o r h o r i z o n t a l

combs. The papery material used is
manufacnired by the hornets by chewing
woody plant matter. Hornets can inflict an
extremely painful sling. Family: Vespidae.
HORNS, strictly, keratinous structures
with abony core, borne on the forehead of
many ungulates. They show avariety of
forms. Homs are usudly permanent struc¬
tures, though the antlers (which are all
bone) of many deer are cast and regrown
annuaJIy. Homs appear occasionally to be
purely ornamental, but usually they are
used for defense or in intra-specific
aggression. In such species horns are
borne only by the males.
HORNSBY, Rogers (1896-1963), US
baseball player-manager, one of the
greatest rî t-handed baners in the game’s
history. His grearcsi successes were with
the St. Louis Cardinals from 1915. He was
elected to the Basebal l Hal l of Fame in
1942.
HOROWITZ, VUdimir (1904-1989),
Russian-bom US virmoso pianist. After a
brilliant debut at Kiev (1922), he toured
Russia and Europe (1924) and the US
(1928). He became aUS citizen in 1944.
HORSEFLÎ  biting flies, so called be¬
cause they bite horses as well as other
mammals, including man. Only the
females bite, piercing the skin wî  spe¬
cialized mouthparts and sucking blood.
Like mosquitoes female horseflies require
ablood-meal before laying eggs. They
transmit afew diseases, but their main sig¬
nificance as apest is in the pain of their

S h e m a d e h e roperas.

b i te .da rk -b rown , b lack , o r
HORSE RACING, sometimes called the
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father's murder by defeating Set, the spirit
of evil, and succe^ed Osiris as king.
HOSEA, Book of, the first of the Old
Testament Minor Prophets. Its material
originated in Clie prophecies of Hosea,
delivered in Israel in the 8th century BC.
It compares God’s abiding love for
idolatrous Israel to Hosea’s love for h is
prostitute wife, whom he divorced but
remarr ied.
HOSPICE, facility for the care of ter¬
minally ill patients. Its professional staff
seeks to provide alleviation of pain (rather
than life-prolonging medical services),
supportive psychological and spiritual
counseling, and easy access for fanuly and
friends in adigniried and iioninstitutional
environment. The first hospice was
opened in England in 1967 by Dr. Cecily
Saunders. In the US, the cost of hospice
c a r e i s n o w r e i m b u m a b l e u n d e r b o t h
Medicaid and Medicare.

HOSPITî  instimtioD for the care of the
sick or injur̂ . Early hospitals and medi¬
cal schools were usually attached to the
temples of certain gods, for ex^ple, Aes¬
culapius and Hygeia in Greece, and the as¬
sociation with religion continued; many
hospices and hostels were founded by
Christian religious orders, such as the
KNIGHTS OP ST. !OHN. As refiigcs for the
sick poor, hospitals tended to spread dis¬
ease rather than prevent or cure it.

Only in the 19th cenmry did they im¬
prove and then they did so dramatically,
a s a r e s u l t o f L o u i s p a s t e u r ' s w o r k o n

germ theory, uster’s on infection and
aseptic surgery and Florence night,
ingale's organization of the nursing
profession. Charitable, voluntary sul>
scription and church hospitals increased
greatly in number in Europe and North
America from the 18th century, while the
19th saw new government hospitals for
the old, sick poor and insane.

Modem hospitals are often large, com¬
plex institutions. In most countries the
majority are government-owned, but in
the US only athird (mostly long-stay
hospitals for the mentally ill) are govern¬
ment-owned. Most general hospitals in the
US and over half the total are "voluntary.''
run by religious and other non-profit
bodies.

Because most charge for treatment,
many people take out medical insurance.
One in seven hospitals is privately run and
makes aprofit from fees. There are about
7,000 hospitals in the US with weU over a
million beds. Every year they admit over
30 million sick people, who stay on

sport of kings, is among the most popular
spectator sports. It is watched by millions
of people in many countries, but chiefly in
N o r t h A m e r i c a , We s t e r n E u r o p e ,
Austral ia and South America. I ts interest
as aspectator sport is considerably en¬
larged by the practice of on- and off-track
beuing.
HORSES, single-toed, ungulate, her¬
bivorous mammals. Wild horses occurred
in prehistoric times over most of Eurasia.
True wild horses are represented now only
by Przewalski's horse (Equusprzewalskii)
of Siberia, Mongolia and western China.
These live in groups of 10-15 led and
protected by astallion. Many feral strains
of the domestic breeds have however be¬
come es tab l i shed—the famous he rds o f
the Camargue and of Sable Island off
Nova Scotia.

Domestic horses (E. caballus) are bred
in many different races and can be
grouped as pwnies, heavy draft horses,
lightweight draft and riding horses. Barbs
and Arabs, the two most
horses, originated from N
Thoroughbreds arc descended from Arabs
and bofo are used widely in breeding light
draught and riding horses. The ponies,
especially the Icelands, are considered to
be descendants of aCeltic stock of domes¬
tic horses, while heavy draft animals—
Belgians, Percherons, Clydesdales, Shires
and Suffolks—come from abreeding
stock of central and west Europe.
HORSESHOE BEND, Battle of, battle
fought at Tohopeka, Ala., on March 27,
1814, in which Gea Andrew Jackson’s
forces defeated the Creek Indians led by
Wi l l i am Weather fo rd .
HORSETAILS, primitive plants, related
to the ferns, that once dominated the plant
world and were important in the formation
of coal. The stem is joined and, at each
joint, there is aring of small leaves. It is
coated with gritty silica.
HORTICULTURE, branch of agriculture
concerned with producing fruit, flowers
and vegetables. It can be divided into
pomology (mowing fruit), olericulture
(growing vegetables) and floriculture
(growing shrubs and ornamental plants).
About 3% of US cropland is devoted to
horticulture. It was originally practiced on
asmall scale, but crops such as the potato
and tomato are now often grown in vast
fi e l d s .
HORUS, ancient Egyptian god. Original¬
ly asky god, depicted as afalcon or as fal¬
con-headed, he became thought of as the
son of Isis and Osiris. He avenged his

popular riding
Afr ican s tock.



HOUSE COMMITTEE ON UN-AMERICAN ACTIVITtES (HUAC) 589

pointed chins, and are doUdtocephalic and
commonly steaiopygic. Originally known
to themselves as the Khoikhoin. ttey were
nomadic herdsmen and farmers, but this
way of life has largely disappeared.
HOUDINl, Harry (1874-1926), bom
Erich Weiss. US magician and es¬
capologist. He was world famous for his
escape.s from seemingly impossible situa¬
tions, as for example from asealed chest
underwater. He also pursued acampaign
o f e x p o s i n g f a k e m e d i u m s a n d
spiritualists.
HOUR, aperiod of time comprising 60
minutes; 24 hours
The hour as unit of dmekeeping has been
in use only since the invention of clocks.
HOURGLASS, ancient instrument to
measure the passage of time. Aquantity of
fine, dry sand is contained in abuib con¬
stricted at its center to ananow neck. The
device is turned so that all the sand is in
the upper chamber the time taken for the
sand t o t r i c k l e i n t o t he l owe r chamber

depends on the amount of sand and on the
diameter of the neck. Small hourglasses
are used in the home as eggtimers.
HOUSE, Edward MaadeU (1858-1938),
US diplomat and adviser to President
Woodrow Wilson. He helped Wilson
secure the 1912 Elemocrat ic nominat ion.
In WWI. he acted for Wilson in Europe,
and was responsible for arranging the
peace conference and acceptance of
W i l s o n ’s F o u r t e e n P o i n t s . I n 1 9 1 9 , h i s
conciliatory approach during the Treaty of
Versailles negotiations led to arift with
W i l s o n .
H O U S E C O M M I T T E E O N U N -
AMERICAN ACnVITIES (HUAC), a
commi t t ee o f t he US House c rea ted i n

1938 to investigate fascist, communist and
other organizations deemed to be ■'un-A¬
merican.* its chairmen, beginning with
Manin Dies (Democrat, Texas), were con¬
servatives, and they directed much of their
attention to the bureaucracies created by
the New Deal.

Although the committee was criticized
for abusing witnesses and for proceeding
on the basis of flimsy or dubious
evidence, its status was changed from
temporary to permanent in 1945. When 10
prominent film-industry figure (the "Hol¬
lywood 10“) refused to provide informa¬
tion on alleged communist infiltration,
diey were imprisoned for contempt.

It was before this committee that Alger
Hiss gave the testimony for which he was
subsequently convicted of peijury, Anew
name, the House Committee on Internal

average just over one week.
General hospitals (over 80% of hospi¬

tals) may have equipment for diag^is. a
pharmacy, laboratory, maternity division,
operating and recovery rooms, and depart¬
ments for physical and occupational
therapy, for outpuients and emergencies.
While larger hospitals may cover sophisti¬
cated surgery and intensive care, training
of medical staff, and research, there is in¬
creased emphasis everywhere on health
checks, short stays and ouq>acient treat¬
m e n t .

H O S TA G E C R I S I S . O n N o v. 4 . 1 9 7 9 .
militants in Iran stormed the US embassy,
taking as hostages 66 members of die
diplomatic and military staff. The action
was precipitated by the decision of Presi¬
dent Jimmy Carter, some two weeks ear¬
lier. to allow the former shah to enter the
US for medical t reatmem. The mi l i tants,
supported by the Ayatollah Ruholiah
Khomeini, demanded extradition of the
shah to stand trial for alleged crimes
against the Iranian people. The US refused
to comply.

Toward the end of the year, with the
help of the Algerian government. Deputy
Secretary of State Warren M. Christopher
worked out an agreement that called for
the remm to Iran of SI2 billion in Iranian
assets (frozen on Nov. 4) and the prohibi¬
tion of retaliatory law suits against Iran in
US courts in exchange for the hostages.
The i r re lease was e f fec ted on Jan . 20 ,
1981. afew minutes af ter Ronald reaoan
was inaugurated president
HOTROD, automobile with improved
engine or body design, giving greater ac¬
celeration and speed. Following WWll, a
cult of street racing developed in the US
consisting of acceleration races between
traffic lights. In the 1950s. "drag racing"
on special tracks was encouraged by
police departments to try to prevent this.
The term "hot rod" now includes recog¬
nized "stock” sedans and especially
designed "dragsters."
HOT SPRINGS, natural discharges of
heated water from within the earth. Most

hot springs originate when water passes
close to or through hot, igneous rock.
H O T S P R I N G S N A T I O N A L P A R K , i n
the Ouachita Mts. central Ark. It is a
popular tourist and health resent noted fot
its 47 thermal springs. The park, created in
1921, comprises 3,535 acres.
HOTTENTOTS, people of South Africa
similar to the Bushmen. Small in stature,
they have brown skins, prominent cheek¬
bones. broad noses, coarse hair and

make 1calendar day.
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deposed after refusing to support the Con¬
federacy.
HOUSTON, city and seat of Harris Co. in
SE Tex., amajor US seaport. It is situated
about 25mi SW of Galveston Bay on the
Houston Ship Channel. Founded in 1836
and named for Sam Houston, it remained
relatively unimportant until 1901 when oil
was discovered in the area.

It is now an industrial, manufacturing
and wholesale distribution center. Major
i n d u s t r i e s i n c l u d e c h e m i c a l s a n d
petroleum refineries, and the NASA
Manned Spacecraft Center (1961) has
contributed to the growth of medicd and
technological research. Houston is acul¬
tural center with museums, asymphony
orchestra and several colleges and univer¬
sities, including the U. of Houston. Pop
1,631,000,
HOVHANESS, Alan (1911- XUS com¬
poser noted for his innovative use of East¬
ern musical materials. He is of Armenian
d e s c e n t , a n d t h i s i s e v i d e n c e d i n h i s
works, among the best-known of which
aiei Mysterious Mountain (1955) and Mag-
ri(/jcflf(1957).
HOWARD, Oliver Otis (1830-1909),
Union general in the American civil war
and commissioner of the freedmen-s bu¬
reau (1865-72). He helped provide ex¬
slaves with food, hospitals, latwr contracts
and schools and colleges. He was
cofounder and president (1869-73) of
Howard U., Washington, D.C.
HOWARD, Roy Wilson (1883-1964).
US journalist and publisher. One of the
most powerful newspapermen of the 20th
century, Howard was board chairman
(1921-36) and president (1936-52) of
United Press and of the Scripps-McRae
(later Scripps-Howard) newspaper chain.
He edited the New York World-Telegram
(later the World-Telegram and Sun) from
1927 to 1960,
HOWARD, Sidney (1891-1939), US
playwright whose work is noted for its
real ism. He won the 1925 Pul i tzer Pr ize
with They Knew What They Wanted
(1924). Other well-known plays include
Lucky Sam McCarver (1925) and The Sil¬
ver Cord (1926).
HOWE, name of two brothers who were
B r i t i s h c o m m a n d e r s i n t h e A m e r i c a n
REVOLUTKH4ARY WAR. Richard, Earl Howe
(1726-1799), commanded the British fleet
in America 1776-78 but is best known for
his victory over the French off Ushant
( 1 7 9 4 ) a s c o m m a n d e r o f t h e C h a n n e l
Heec. Wi i l iam, 5th Viscount Howe
( 1 7 2 9 - 1 8 1 4 ) , w a s a c o m m a n d e r i n t h e

Security, was adopted in 1969, but a
changing political climate led to the
commi t t ee ’sabo l i t i on i n 1975 .
HOUSE OF COMMONS, lower house
of the British parliament. It consists of
635 M.P.s elected by simple majority in
single-member constituencies. It is the as¬
sembly to which the government is ul¬
timately responsible; if legitimizes legisla¬
tion, votes money and acts as abody in
which complaints can be raised. Proceed¬
ings are regulated by the speaker, and a
majority of members must assent before a
bill becomes law. (See also parliament.)
HOUSE OF LOIU9S, upper house of the
British parliament. Members consist of the
Lords Temporal; hereditary peers, life
pern and ex-officio law lor̂  and Lords
Spiritual: the 2archbishops and 24 most
senior bishops. Of over 1,100 members,
only about 200 anend regularly. It is the
highest court of appeal and can delay the
passage of aCommons bill for up to a
year. (See also parliament.)
HOUSE OF REPRESENTATIVES, one
of two chambers of the US Congress, the
legislative branch of the federal govern¬
ment. It consists of 435 members appor¬
tioned from each state according to
population. Representatives serve 2-year
terms. To be elected, they must be at least
25 years of age, aUS citizen for at least 7
years, and aresident of the state from
which he or she is chosen.
H O U S I N G A N D U R B A N D E V E L O P ¬

MENT. US Department of (HUD), ex¬
ecutive department of the federal govern¬
m e n t , e s t a b l i s h e d 1 9 6 5 , t o c o o r d i n a t e
programs relating to housing problems. It
took over the Housing and Home Finance
Agency (HHFA). The department super¬
vises the federal aid programs of both the
Model Cities Program and the 1965 Hous¬
ing and Uiban Development Act. Its other
programs include urban renewal and plan¬
ning, mortgage insurance, housing for the
elderly, low rent public housing and com¬
munity facilities.
HOUSTON. Sam (Samue l ) (1793-
1863), American front iersman and
politician, leader in the struggle against
Mexico to create an independent Texas
(1835-36). He commanded aforce of
fewer than 800 settlers in adecisive battle
at San Jacinto (1836) and went on to be¬
come the first president of the Republic of
Texas 1836-38. During asecond term as
president 1841-44 he worked to bring
Te x a s i n t o t h e U n i o n ( 1 8 4 5 ) . H o u s t o n
served as US senator 1846-59 and was
governor of Texas 1859-61. He was
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HRDUCKA. AkS (1869-1943) , Bo¬
hemian- bom US physical anthropologist
best known for expounding the theory that
the Amerinds are of Asiatic origin, which
is still generally accepted today.
H U A C S e e h o u s e c o m m i t i e e o n u n -
A M E R I C A N A C n v m E S .

HUAYNACAPAC (d. 1525), Inca em¬
peror of Peru. He extended the empire to
its farthest limits, but on his death left it to
his two sons, and thus bequeathed the
CIVIL WAR which had only just ended when
the Spanish arrived.
HUBBELL, Cari Owen (1903-1988).
US baseball player, left-handed pitcher for
the New York Giants (1928-43). He won
253 games, including 24 consecutive wins
in 193^37. but is best remembered for
his performance in the 1934 All-Star game
when he struck out Babe Ruth, Lou Geh¬
rig, Jimmy Foxx, A1 Simmons, and Joe
Cronin in succession.
HUBBLE, Edwin PoweU (1889-1953),
US astronomer who first showed (1923)
that certain nebulae are in fact galaxies
outside the Milky Way. By examining the
red shifts in their speora, he showed that
they are receding at rates proportitmal to
their distances.
HUBBLESPACETELESCOPE, orbi t¬
ing reflecting telescope built to send data
from space to astronomers on earth via
radio waves, It was released into space on
April 25. 1990. from the space shuttle
Discovery. Manufacturing flaws make its
usefulness questionable.
HUDSON, Henry (d. 1611), Engli.sh
navigator and explorer who gave his name
to the Hudson R, Hudson Strait and Hud¬
son Bay. After voyages for the English
Muscovy Company to find anortheast
passage to China (1607 and 1608). Hud¬
son turned to the west where, with Dutch
and then once more English backing
(1609 and 1610), he made his most suc¬
cessful voyages. He reached the river
known as the Hudson in 1609 and the fol¬
lowing year entered Hudson Strait and
Hudson Bay. establishing an En^ish
claim to the area. After the bitter winter,
be was set adrift by amutinous crew and
left to die.
HUDSON BAY, shallow, epicontinental
sea in NCanada, named for Henry
Hudson. Up to about 8S0mi long and
600mi wide, it is linked to the Atlantic
by the Hudson Strait and to the Arctic
Ocean by Foxe Channel. James Bay, the
largest inlet, extends southwards be¬
tween Ontario and Quebec provinces.
Hudson Bay shipping is restricted since

British anny 1775-78. He won two major
victories in 1777 at Brandywine and Ger¬
m a n t o w n .
HOWE, name of an American couple
who were prominent social reformers. TTie
physician and teacher Samuel Giidley
Howe (1801-1876) ran aschool for the
blind in Boston (later the Perkins School
for the Blind), where he achieved out¬
standing successes, most notably in teach¬
ing the deaf-blind child Laura Bridgman.
He was a lso an ac t i ve abo l i t i on is t and
published the ami-slavery journal Com¬
monwealth. His wife, the author Julia
Ward Howe (1819-1910). is best known
for her "Battle Hymn of the Republic"
(1862). She was coeditor of Common¬
wealth and acampaigner for women's
rights.
HOWE, Elias (1819-1867), US inventor
of the first viable sewing machine
(patented 1846). The early machines were
sold in Britain, as in the US there was at
first no interest. Later Howe fought a
protracted legal battle (1849-54) to
protect his patent rights from infringement
in the US.
HOWE, Gordie (1928- ), record-setting
US ice hockey player. He played 26
s e a s o n s i n t h e N H L a n d h o l d s c a r e e r

records for most games, goals, assists and
points. He was selected as an all-star 22
limes and, as a52-year-old grandfather,
played on the same team as his sons.
H O W E L L S , W i l l i a m D e a n ( 1 8 3 7 -
1920), US author, critic and chief editor of
(be Atlantic Monthly (1871-81). He was a
pioneer of American social fiction; his
finest and most famous novel is The Rise
of Silas Lapham (1885). Among those
influenced by his worit were Stephen
CRANE and Theodore dreiser.
HOYLE, Edmond (1672-1769), English
authority on card and board games, espe¬
cially whi.st. He wrote AShort Treatise on
the Came of Whist (1742), as well as
treatises on other games, including chess
and backgammon. The expression "ac¬
cording to Hoyle," meaning according to
the rules, derives from his name.
HOYLE, Sir Fred (1915- ), Bridsh cos-
mologist best known for formulating with
T. Gold and H. Bondi the steady slate
theory (see cosmology); and for his im¬
portant contributions to theories of stellar
evolution, especially concerning the
successive formation of the elements by
nuclear fus ion in s tars. He is a lso wel l
known as ascience fict ion wr i ter and for
his popular science books such as Fron¬
tiers of Astronomy (\955).
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adapting the rhythms of Afro-American
music to his poetry. His works include
The Weary Blues (J926) and Nor Wiihout
Laughter {1920).
H U G H E S , R i c h a r d ( 1 9 0 0 - 1 9 7 6 ) ,
English writer- His works include plays,
poems, novels and short stories but he is
best known for his novel AHigh Wind in
Jamaica (1929), published in the US as
The Innocent Voyage, and for The Fox in
the Attic (1961), part of aprojected long
novel, The Human Predicament.
HUGO, Vic tor Mar ie (1802-1885) ,
major French novelist, playwright and
poet, best known for his historical novel
The Hunchback of Notre Dame (1831).
Among his severd important collections
o f v e r s e a r e L e s F e u i l l e s d ' A u t o m n e

(1831) and Les Ckdiiments (1853). Hugo
went into exile when Napoleon in became
emperor (1851), and during this period
produced his famous, socially committed
novel. Les Miserables (1862). He spent
his last years in France, recognized as one
of his country’s greatest writers and repu¬
bl icans.
HUGUENOTS, French Protestants, fol¬
lowers of John Calvin’s leaching. The
Huguenot movement originated in the
16th century as part of the reformation
and found support among all sections of
French socie ,̂ despite constant and
s e v e r e p e r s e c u t i o n . ( S e e s a i n t
BARTOCHXJMEWS DAY MASSACRE.) Some
respite was provided by Henry IV's Edict
of Nantes (1598), but this was revoked in
1685, and many thousands of Huguenots
w e r e f o r c e d i n t o e x i l e . F u l l c i v i l a n d

religious libe^ was not granted to
Huguenots until 1789.
HULA, traditional Hawaiian folkdance.
Its undulating, sensuous movements of¬
fended missionaries; despite their attempts
to suppress it, it remains popular- TTie ac¬
companying chants have now been in¬
fluenced by Western music, but the subtle,
gracefijl hand gestures that are part of the
hula have remained basically unchanged.
HULL, Cordell (1871-1955), American
statesman, secretary of state 1933-44
under Roosevelt. He developed the “Good
Neighbor" policy in relations with South
American states and helped maintain rela¬
tions with the USSR in WWn. He was a
Congressman 1907-21 and 1923-30 and
senator 1931-33. After the war he was a
major force behind US acceptance of the
UN, for which he was awarded the 1945
Nobel Peace Prize.
HULL, Isaac (1773-1843). US naval of¬
ficer, commander of the Wgate Constitu-

the bay freezes over in winter. (See also
HUDSON'S BAY COMPANY.)
HUDSON RIVER, American river rising
in the Adirondacks, flowing generally for
3i5mi through N.Y., and emptying into
the Atlantic at New York City. It was dis¬
covered in 1524, but only explored fiilly
by Henry Hudson in 1609. It is an impor¬
tant commercial waterway, being na¬
vigable by ocean ships as far upstream as
Albany. Acanal system links it to the
Great Lakes. Amajor program was begun
ID 1975 to prevent further pollution and
make the river safe for fishing and swim-
ming-
HUDSON RIVER SCHOOL, group of
19th-century American land^^ pain¬
t e r s . T h e f o u n d e r s w e r e T h o m a s c o l e ,
Thomas doughty and Asher durand, who
were especially interested in the Hudson
River Valley and New England. The
school later included artists who took their
inspiration from other parts of the US.
HUDSON’S BAY COMPANY, mercan¬
tile corporation established by the British
in 1670 for trading in the Hudson Bay
region. The original intention was also to
co lon i ze the a rea and seek ano r thwes t

passage, but the company’s major activity
was trading with the Indians. It played
an important part during the next two cen¬
turies in opening up Canada. Although its
vast lands were sold to the Dominion in
1870, it is still amajor fur-trading com¬
pany and one of Canada’s chief business
firms with holdings in metal ores, oil, gas
and timber.
HUGHES, Charies Evans (1862-1948).
US jur is t and statesman. He was
Republican governor of New York 1906-
10 and narrowly missed becoming presi¬
dent in 1916 when Woodrow Wilson was
elected. He served as secretary of state
1921-25 and as chief justice 1930-41
during the New Deal.
HUGHES, Howard Robard (1905 -
1976), US industrialist, aviator and film
producer. President of the Hughes Aircraft
Company and of the Hughes Tool Com¬
pany. he was abillionaire who in his later
years became an eccentric recluse. Years
of litigation over his will followed his
death.
HUGHES, John Joseph (1797-1864),
Irish-bom American priest, the first
Roman Catholic archbishop of New York.
He held controversial views, being, for ex¬
ample, an opponent of abolitionism while
deploring slavery.
HUGHES, Lanpton (1902-1967). black
US poet and writer. He is best known for
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tion (“Old Ironsides") in the war of 1812,
defeating the British frigate Cuerriere. He
commanded the Pacific Squadron 1824-
27 and the Mediterranean Squadron 1838-
4 1 .

HULL HOUSE, one of the first US social
settlement houses. Founded in Chicago in
1889 by Jane Addams and Ellen Gates

Starr, it provided community services and
recreational facilities to apoor com¬
munity.
HUMAN BODY, the physical substrate
of man, Homo sapiens. In terms of
anatomy, it consists of the head and neck,
a t runk d iv ided in to the ches t , abdomen
and pelvis, and four limbs: two arms and
two legs. The Hfead contains (within the
bony structure of the skull) the brain,
which i.s connected by cranial nerves to
the special sense organs for vision (eyes),
hearing and balance (cars), smell (nose),
and taste. On the front of Ae head is the
face, specialized for communication (in¬
cluding the special senses, and through
which the voice emanates). The head sits
at the top of the spinal column of ver¬
tebrae, which continue through the neck,
thorax and lumbar region to the sacrum
and coccyx.

The spinal column is the central struc¬
tural pillar of the musculoskeletal system,
and that onto which the ribs, chest and ab¬
dominal walls, and pelvic bones articulate.
Within the bony spinal canal is the spinal
cord, the downwanl extension of the brain
concerned with relaying information to
and from the body and with segmental
r e fl e x b e h a v i o r . I t i s l i n k e d w i t h t h e

various parts of the body by the peripheral
and autonomic nervous systems. Ute
chest, abdomen and pelvis contain many
vital organs comprising the various func¬
tional systems.
HUMAN GENOME PROJECT, federal
program funded by the National Institutes
of Health and the US Department of Ener¬
gy to map the locations of the 50-100,000
genes contained in human DNA. Begun in
1990 and estimated to require 15 years
and S3 billion, the project is expected to
yield important diagnostic techniques and
therapies.
HUMANISM, original ly,
SANCE revival of the smdy of classical
(Latin, Greek and Hebrew) literature after
the medieval absorption with scholas-
TtciSM. In abroader sense it has come to
mean aphilosophy centered on man and
human values, exalting human free will
and superiority to the rest of nature; man
is made Che measure of all things.

Renaissance th inkers such as pctrarch
began atrend towards humanism which
embraced such diverse figures as Boccac¬
cio. MACHiAVBLu Thomas MORE and Eras¬
mus and which became the ancestor o f
much subsequent secular thought and
literature, as well as—in another direc¬
t i o n — o f i h e R E F O R M AT I O N . M o d c n i
humanism tends to be nontheistic (see ag¬
nosticism), emphasizing the need for man
to work ou t h i s own so lu t i ons to l i f e ' s
problems, but has astrong ethic similar to
that of Christianity. Both Roman Catholic
and Protestant theologians (such as Karl
BARTH) have sought to show that Christian
beliefs embody true humanism.
HUMANITl̂  branches of learning
concerned with culture, excluding the
sciences. Originally the term was limited
to the study of ancient Greek and Roman
li terature, but has been extended to in¬
clude all languages, literature, religion,
philosophy, history and the arts.
HUMAN RIGHTS 20th-century adapta¬
tion of the NATURAL RIGHTS philosophy
classically embodied in the us declara¬
t i on OF iNDa i tNDENCE (1776 ) and t he
French dec lara t ion o f the r ights o f man
AND THE cmzEN (1791). During the 19th
century, the doctrine of individual rights
antecedent and superior to the powers of
the state was severely criticized, but the
experience of Nazism and WWll revived
i t . TTie Cha r t e r o f t he un i t ed na t i ons ,
signed in 1945. reaffirmed "faith in fun¬
damental human rights," and the univer¬
sal t®CLARAT10N OF HUNiAN RIGHTS,
adopted by the UN General Assembly in
1948, enumera ted them. Two add i t iona l
UN covenants, the International Covenant
on Civil and Political Rights (1976) and
the Iniemational Covenant on Economic,
Social, and Cultural Rights (1976), further
elaborated the concept of human rights.

In the HELSINKI ACCORDS (1975) the
USSR subscribed to astatement of these
rights in exchange for recognition of its
western frontiers. Human rights violations
are regularly monitored by such interna¬
t i o n a l b o d i e s a s t h e C o m m i s s i o n o n
Human Rights of the UN Economic and
S o c i a l C o u n c i l a n d t h e i n t e r n a t i o n a l
LABOR ORGANIZATION (ILO) by independent
human rights organizations tike amnesty
INTERNATIONAL, and by the world media.
H U M B O L D T, F r i e d r i c h H e i n r i c h
Alexander, Baron von (1769-1859),
German naturalist- With the botanist Aim£
Jacques Alexandre Bonpland (1773-1858)
he traveled for five years through much of
South America (1799-1804), collecting

the rena i s -
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HUMPHREY, Doris (1895-1958), US
dancer and choreographer, aleader in
modern dance. Influenced by Ruth SAurr
MNis and Ted shawn, under whom she
studied before setting up her own school
with Charles Weidman in 1928, she broke
away to develop her own expressive style,
based upon her theories of movement and
her concept of dance as an expression of
human dignity.
HUMPHREY, Hubert Horatio (1911-
1978), US political leader, who was vice-
president 1965-1969. ADemocrat, he was
mayor of Minneapolis, then was elected
Senato r f rom Minneso ta in 1948 . Iden¬
tified with many liberal causes, as vice
president under Lyndon Johnson he vocal¬
ly supported US Vietnam policy. Unsuc¬
cessfu l as the Democrat ic candidate for

president (1968), he returned to the Senate
(1970) until his death.
HUNCHBACK, or kyphosis, deformity
of the spine causing bent posture with or
without twisting (scoliosis) and abnormal
bony {wominences. Tuberculosis of the
spine may cause sharp angulation, while
congenit̂  diseases, ankylosing
dylitis, vertebral collapse and
tumors cause smoodi kyphosis.
HUNGARIAN, or Magyar, one of the
Ugro-Finnic languages in the Uralic
^up. It is spoken mainly in Hungary, but
also by groups in Czechoslovakia,
Romania arel former Yugoslavia. It has
many loan-words from the non-Uralic ton¬
gues within it, but retains its own distinct
identity. Its six dialects do not differ wide¬
ly. Standard Hungarian is the speech of
the Budapest area.
HUNGARY, people’s republic in central
Europe, bordered by Czechoslovakia on
the N, Ukraine and Romania on the E,
Slovania and Kroatia on the Sand Austria
on the W.
Land is mainly low plain, the Kisaltbld
(L i t t l e P la in ) i n the NW and the
NagyalfOld (Great Plain) in the center and
E. Crossing the country are two major
rivers, the Danube and Tisza, the area be¬
tween the two (Cumania) being sandy
plateau and reclaimed marsh. Other plmns
lie Eof the Tisza including the Hortobagy
with its dry steppes (puszia). In the Wand
SW is the more rolling Mezofdld (Middle
Plain), and in the Sthe forested Mecsek
massif. Lake Balaton (about 230sq mi) is
Europe’s largest natural lake. Highlands
include the Bakony Forest. Vertes,
Gerecse and Pilis hills, and the Carpathian
foothills (Kekes, 3.330ft. Hungary's hig¬
hest peak). Winters are cold and summers

plant, animal and rock specimens ai^
making geomagnetic and meteorologic
observations. Humboldt published their
data in 30 volumes over the next 23 years.
In his most important work, Kosirws
(1845-62), he sought to show afun¬
damental unity of all natural phenomena.
HUMBOLDT CURRENT, or Peru Cur¬
rent, cold OCEAN CURRENT Originating in
the SPacific, and flowing Nalong the
coasts of NChile and Peni, whose
climates it moderates before turning Wto
join the SEquatorial Current.
HUMIDITY, the amount of water vapor
in the air, measured as mass of water per
unit volume or mass of air, and is ^so
called the dew point. Saturation of the air
occurs when the water vapor pressure
reaches the vapor pressure of liquid water
at the temperature concerned; this rises
rapidly with temperature- Reladve humi¬
dity. expressed as apercentage, is the
amount of water in the air at any given
time compared with the amount the air
could hold at that temperature before be¬
coming saturated. The physiologically
tolerable humidity level falls rapidly as
temperature rises, since humidity inhibits
body cooling by impeding the evaporation
of sweat.
HUMMINGBIRDS, an enormous family
(Troehilidae) of tiny nectar-feeding birds
of the New World which take their name
from the noise of their rapid wingbeats—
up to 70 asecond in smaller species—as
they hover at flowws to feed. Colorful
birds, the body size in most species is
50mm (2in) or less. With their small size
and fierce activity, hummingbirds must
feed about once every 10-15 min. Highly
adapted to flight, hummingbirds have
short legs and little feet, used only for per¬
ching. They can hover in one place and
are the only birds capable of flying back¬
wards .
HUMORS, in ancient and medieval
medicine, the four bodily fluids whose
balance wa.s required for the individual’s
health. They correspond to the four ele¬
ments (see ARISTOTLE): blood to fire;
phlegm to water; choler (or yellow bile) to
air; and melancholy (or black bile) to
earth. Excess of blood (hot and dry), for
example, made one sanguine: phlegm
(cold and wet), phlegmatic; etc. Cure was
by enantiopathy, so that afever would be
treated wiA cold, and so forth. The idea
may have originated with empedoO^ in
the 5ih centu^ BC, and we still retain
something of it in modem words such as
“choleric" and "phlegmatic."

spon-
spinal
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hoi and dry. Rainfall is heavier in the W,
and floods can occur in spring and early
summer, though the Eand Scan have
serious summer droughts.

Hungary.
After WWI. ruled by regent Admiral

Horthy, Hungary came under German in¬
fluence and was Nazi Germany's ally in
WWll. Occupied by Russia (1945), Hun¬
gary soon turned communist (1949). An
uprising against the
crushed by Russia
govcmmeni under J4nos Kddar set up. In
1968 Hungary helped other Warsaw Pact
countries crush the Dubcek regime in
Czechoslovakia. In domestic matters,
Kddar proved to be nondogmatic, expand¬
ing the possibilities for private enterprises.
For atime, his "goiUash communism-
made Hungary the most prosperous state
in the Eastern bloc, but in the 1980s the
economy .stagnated, inflation rose, real
wages fell and unemployment threatened.
In 1988 Kidar was replaced as party chief
by Kdr61y Grdsz, who promised ccmtinued
m a r k e t - o r i e n t e d r e f o m i s c o m b i n e d w i t h
austerity and discipline. Amid the disin¬
tegration of other Communist regimes in
Eastern Europe, Grdsz resigned as premier
in Nov. 1988. In 1989 the Hungarian par¬
liament legalized p^cefui public demon¬
strations and opposition groups. The larler
in effect negotiated arevolution with the
ruling Communist Party, peacefully trans¬
fo rm ing Hunga ry i n to amu l t i pa r t y
democracy with amarket-oriented mixed
economy.
HUNS, nomadic, probably Mongolian,
race who invaded SE Europe during the
4th and 5th centuries. They crossed the
Volga Rin c372 and attacked the Ger¬
manic Goth tribes. By 432 they had in¬
vaded the Eastern Empire. Under their
great leader attila they threatened the
Roman Empire, unsuccessfully invading
Gaul in 451. In 452 their Italian invasion
was hal ted at Lake Garda. Af ter At t i la ’s
death in 453, the Hun empire gradually
disintegrated.
HUNT, Richard Morris (182S-1895).
US archi tect . He trained and woriced in
Europe 1843-54. and his style in America
was historically eclectic. He built the
Statue of Liberty base and the 1893 Chica¬
go Exposition administrative building.
HUNTINGTON, name of two US rail¬
road tycoons. Collis Potter Huntington
(1821-1900) was chief promoter of the
first railroad company in the West, the
Central Pacific (1861). in 1884 he estab¬
lished the Southern Pacific. His nephew
and heir, Henry Edwards Hunnington
(1850-1927), formed an outstanding art
collection and library at San Marino, Cal.
It specializes in English 18th-<entury an

repressive regime was
(1956) and apuppet

Official name: Republic of Hungary
Capital: Budapest
Area: 35.92lsq mi
Population: 10,588400 '
Growth ra te : -0 .5%
Language: Hungarian
Religions: Roman Catholic; Protestant
Monetary unit(s): 1forint= 100 filler

People. Most of the people are Magyars
(Hungarians) who speak an Ugro-Finnic
language distantly related to Finnish.
There are German, S lovak. Croat , Serb
and Roman ian m inor i t i es . Abou t ha l f o f
the population are urban-dwelling, the
largest cities being Budapest, the capital
( 2 , 0 6 0 , 0 0 0 ) , M i s k o l c . D e b r e c e n a n d
Szeged.
Economy. There has been expansion as a
result of the "New Economic Mechanism"
(inaugurated 1968). But mineral resour¬
ces, including coal, oil, natural gas and
iron ore are relatively poor, though
bauxite is plentiful. Industrial centers in¬
clude Budapest (engineering and transpor¬
tation equipment) and Duniujvaros (iron
and steel). There are important electrical,
chemical, food-processing and textile
plants. Most of the farmland is owned by
the state or by cooperatives. Leading crops
include com. wheat, oats, rye, potatoes,
sunflowers and sugar beets. Apricots,
grapes, paprika and tobacco are also
grown, and hogs, sheep and cattle reared.
History. The area was conquered by the
Magyars under Arpad about AD 896 and
Chr is t ianized in the 900s. Resistance to
Turkish invasion ended with the defeat of
King Lewis II at Mohdes (1526), and most
of the country was divided between the
Ottoman Empire and Austria, the Wand
Ncoming under Hapsburg rule in 1687. A
bid for independence led by Lajos Kos¬
suth (1848) failed, but led to the Dual
Monarchy (1867), the Austrian Emperor
Francis Joseph Ibeing crowned King of
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many refonns in the Roman Catholic
Church with which they were involved in
aseries of wars in Bohemia in the 15th
cen tu ry.
HUSEINIBNALI (cl854-1931). shari f
of Mecca 1908-16, and king of Hejaz
1916-24, In 1916 he led the WWl Arab
revolt against the Turics, and proclaimed
himself king of all Arabia. Assisted by
T.E. LAWRENCE, he drove the Turks from
Syria, Northern Arabia and Transjordan.
In 1924 Ibn Saud forced him to abdicate,
and he died in exile.
HUSSEIN (1935- \king of Jordan since
1953. His policies are generally pro-
Westem, and he is aspokesman for
m o d e r a t i o n i n t h e c o n fl i c t b e t w e e n t h e
Arab nations and Israel. Jordan’s loss of
the West Bank in the 1967 a rab- i s raeu
WAR led to civil war in 1970, when IGng
Hussein gained firmer control over the
country. He declined to endorse the Camp
David agreements between Israel and
Egypt. His fourth wife, Elizabeth Halaby,
an American, whom he married in 1978,
became Queen Noor.
HUSSEIN, Saddam (1937- ), presidaii
of Iraq (1979- ). Amember of the Baath
Socialist party Hussein played a
prominent part in the 1968 coup that
brought the Baath to power. In 1979 he
became party leader, president, and prime
minister. He ruled as adictator, ruthlessly
eliminating opponents and cowing the
people by terror. In 1980 he launched an
invasion of neighbor ing I ran, then
weakened by revolution, that led to 8
years of co^y warfare and gained Iraq
only tempOTary control of the Shati al-
!Asî  waterway. In 1988 he crushed a40-

year rebellion of Iraq’s Kurdish minority,
devastating the Kurdish region of Iraq and
allegedly using poison gas against the
kurds. Id 1990 he invaded and annexed
Kuwait, provoking aconfrontation with a
coal i t ion of Western and Arab stales led
by the US. In the brief Gulf War (Jan.-
Feb- 1991), the Iraqis were driven from
Kuwait and suffered immense loss of lives
a n d m a t e r i e l . N e v e r t h e l e s s , H u s s e i n
remained in poww and pnxeeded to sup¬
press rebellious Shi-ites and Kurds and to
obstruct execution of the ceasefire terms.
HUSTON, the name of two film p»-
sonalities. Walter Huston (1884-1950),
C a n a d i a n - b o r n A m e r i c a n a c t o r, i s b e s t
known for his roles in the play Dodsworth
(1936), tlie musical comedy Knickerbock-

Holiday (1938) and the film The
Treasure of Sierra Madre (1947) directed
by his son John Huston (1906-1987),

and literature and is now aresearch center.
HUNTINGTON’SDISEASE, rare, in¬
herited, and incurable neurological disor¬
der that typically strikes people aged 30-
60. Early signs are memory problems. loss
o f ba lance and l ack o f muscu la r
cooniination. Within several years in¬
voluntary jerking movements of the arms,
legs, torso, and facial muscles app^.
Mental and physical functions decline
until the patient becomes incapacitated.
Nearly all victims must eventually be
institutionalized; most die within 10-20
years of the start of symptoms. About
25,000 Americans have the disease, and
125,000 more are at risk of developing it.
HURON, Lake, the second largest of the
GREAT LAKES, covcrtng some 23,010m mi,
with Canada to the Nand B, and Mich, to
the Sand W. It belongs to the Great
Lakes-St. Lawrence Seaway navigation
passage. Its principal poru are Sarnia,
Owen Sound and Midland in Canada; Al¬
pena, Port Huron and Bay City in the US.
Georgian Bay is the largest inlet.
HURON INDIANS, league of foin North
American Indian tribes who lived in SOn¬
tario and in cl61S numbered some 20,000.
They belonged to the In^uoian language
group, and lived by agriculture. In 1650
the Iroquois virtually destroyed the
league. Small numbers of Hurons remain
in Quebec and in Okla.
HURRICANE, atropical cyclone of great
intensity. High-speed winds spiral in
toward alow-pressure core of warm, calm
air (the eye); winds of over 185mph have
been measured. The direction of spiral is
c l o c k w i s e
counterclockwise in the N. Hurricanes
form over water (usually between latitudes
5' and 25') when there is an existing con¬
vergence of air near sea level. 'The air as¬
cends. losing moisture as precipitation as
it docs so. If this happens rapidly enough,
the upper air is warmed by the water’s
latent heat of vaporization. This reduces
the surface pressure and, thus, accelerates
air convergence. Smee they require large
quantities of moist warm air, hurricanes
rarely penetrate far inland. Hurricanes of
the NPacific are often called typhoons.
(See also cyclone; wind.)
HUS, Jan (cl370-14I5), Bohemian
religious reformer and Czech national
hero. Influenced by John wycuffe, Hus
anacked Church and papal abuses. He
defended his ideas at the Council of Con¬
stance in 1414, where he was arrested,
tried and burned at the stake as aheretic.
His followers, die Hussites, demanded

t h e S H e m i s p h e r e .m
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Hollywood writer, then director, whose
films include; The Maltese Falcon

The Asphalt Jungle (1950). The African
Queen (1951), Beat the Devil (1954) and
Moby Dick 11956).
HUTCHINS, Robert Maynard (1899-
1977), influential US educator, president
of Chicago U. 1929-45, chancellor 1945-
51- He advocated the integration and syn¬
thesis of academic disciplines. In 1959 he
founded the Center for the Study of
Democratic Institutions as an ideal "Com¬
munity of Scholars." His books include
The Higher Learning in America (1936)
and University of Utopia (1953).
HUTCHINSON. Anne (c l600-1643) .
English Puritan religious leader, one of the
founders of Rhode Island. .She emigrated
to Mass, in 1634, where she preached that
faith alone could achieve s^vation. She
opposed obedience to the strict laws of the
Puritan community. In 1638 she and her
followers were banished, and they estab¬
lished asettlement on Aquidneck island
(now Rhode Island). She was killed by In¬
dians.
HUTCHINSON, Thomas (1711-1780),
American colonial governor of Massa¬
chusetts, 1770-74. Apolitical enemy of
Samuel Adams, he opposed American in¬
dependence, and enforced the stamp act
(1765) although considering the act un¬
wise. In 1773 he insisted that duty be paid
on tea cargoes at Boston which led to the
BOSTON TEA PARTY. In 1774 hc Went to
England where he served George III as an
adviser.
HUTTERTTES, or Huiterian Brethren,
Protestant sect found primarily in S.D. and
Canada. Like the Mennonites, they believe
in common ownership of goods and are
pacifists. The sect originated in 1533 as a
branch of the anabapt is ts and takes i ts
name from Jacob Hutter, martyred in
1536.
HUXLEY, distinguished British family.
Thomas Henry Hiudey (1825-1895) is
best known for his support of darwin’s
theory of evolution, without which accep¬
tance of the theory might have been long
delayed. Most of his own contributions to
paleontology and zoology (especially
t a x o n o m y ) , b o t a n y, g e o l o g y a n d
anthropology were related to this. He also
coined the word "agnostic." His son
Leonard Huxley (1860-1933). adistin¬
guished man of literature, wrote The Life
and Letters of Thomas Henry Huxley
(1900). Of his children, three earned fame.
Sir Julian Sorell Huxley (1887-1975) is
best known as abiologist and ecologist.

His early interests were in development
and growdi, genetics and embryology.
Later he made important studies of bird
behavior, studied evolution and wrote
many popular scientific books. Aldous
Leonard Huxley (1894-1963) was one of
the 20th century’s foremost novelists. Im¬
portant works include Crome Yellow
G92I), Antic Hay (1923) and Point
Counter Point (1928), characterized by
their wit and att i tude coward lofty
pretensions, and the famous Brave New
World (1932) and Eyeless in Gaza (1936),
After experimenting with hallucinogenic
drugs he became interested in mysticism.
Later works include The Devils of Loudon
(1952), The Doors of Perception (1954)
and Island (1962). Andrew Fielding
Huxley (1917- )shared the 1963 Nobel
Prize for Physiology or Medicine with A.
L. Hodgkin and Sir J. Eccles for his work
with Hodgkin on the chemical basis of
nerve impulse transmission (see nervous
system) .
HUYGENS, Christiaan (1629-1695),
D u t c h s c i e n t i s t w h o f o r m u l a t e d a w a v e
theory of light, first applied the pendulum
to the regulation of clocks and di.scovered
the surface markings of Mars and that
Saturn has rings. In his optical smdies he
stated Huygens’ Principle, that ail points
on awave front may at any instant be con¬
sidered as sources of secondary waves
that, taken together, represent the wave
front at any later instant.
H YA C I N T H , b u l b - p r o d u c i n g p l a n t
(Hyacinthus orientalis), native to tte E
M^terranean and Africa. The cultivated
hyacinth has large, scented, cylindrical
heads of pink, white, or blue flowers.
H YA L I N E M E M B R A N E D I S E A S E ,
another term for respiratory distress
syndrome; an acute lung disease of the
newborn, especially apremature newborn,
in which the a lveol i are a i r less and the
lungs inelastic due to adeficiency of asu-
perfactant substance necessary for normal
alveolar function and lung expansion.
HYBRIDIZATION, the crossing of in¬
dividuals belonging to two dist inct
species. Mules, for example, are the result
of hybridiz.ation between ahorse and an
ass. Hybrid offspring are often sterile,
especially in aniinals.
Hydras, freshwater chidaria, perhaps
the most familiar of the Hydrozoa. Occur¬
ring only as polyps, hydras have no
medusoid, or jelly-fish, stage; they are
found in ponds, lakes and streams
throughout the world. The body is an
elongated column with amouth at one end
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hydrocarbons in which ooe or more
double bonds ex is t between the carbon
atoms; and alkynes (acetylenes), also un-
saturated, but with atriple bond between
carbon atoms. Alicyclic hydrocarbons are
made of carbon atoms that are liitked to
form one or more rin ,̂ and in general
resemble analogous aliphatic structures.
Aromatic compounds also contain one or
more tings, but have amore stable struc¬
ture than alicyclic compounds, and in
many cases include abenzene ring. Some
hydrocarbons occur in plant oils, but by
far the largest sources of all kinds of
hydrocarbons are petroleum, natural gas,
and coal gas. They are used as fuels for
lubrication, and as starting materials for a
wide variety of industrial syntheses.
HYDROCEPHALUS, enlargement of
t h e b r a i n v e n t r i c l e s w i t h i n c r e a s e d
cerebrospinal fluid (CSF) within the skull.
In children it causes acf^acieristic enlar¬
gement of the head. Brain tissue is atte¬
nuated and damaged by long-standing
hydrocephalus, ft may be caused by block
CO CSF drainage in the lower ventricles or
brain stem aqueduct (e.g., by tumor and
malformation, including those seen with
spina biflda), or by prevention of its reab¬
sorption over the brain surface (e.g., fol¬
lowing meningius). Apart from attention
to the cause, treatment may include drain¬
ing CSF into the atrium of the heart.
HYDRODYNAMIC^ *e branch of
fluid mechanics dealing widi the forces,
energy and pressure of fluids in motion. A
mathemat ica l t reatment of ideal f r ic t ion¬
less and incompressible fluids flowing
around given boundaries is coupled with
an empirical approach in order to solve
practical problems.
H Y D R O E L E C T R I C I T Y, o r h y d r o ¬
e lec t r i c power, the genera t ion o f
electricity using water power, is the source
of about athird of the world’s electricity.
Although the power station must usually
b e s i t e d i n t h e m o u n t a i n s a n d t h e
electricity transmitted over long distances,
the power is still cheq> since water, the
fuel, is fiw. Moreover, running costs are
low. An exciting modem development is
the use in coastal regions of the ebb and
flow o f t he t i de as asou rce o f e l ec t r i c

power. Hydroelectric power uses aflow of
water to turn aturbine, which itself drives
agene ra to r.
HYDROFOIL, astructure which, when
moved r^idly through water, generates
lift in exactly the same way and for the
same reasons as does the airfoil (see also
A£RCH>YNAMics). It is usuaily mounted

surrounded by tentacles. Normally at¬
tached by the other end to the substrate,
hydras can move by ‘looping" acroM a
plane surface or by free-swimming.
Hydras reproduce by asexual budding
when food is abundant. When food is
scarce, ovaries and testes develop on the
column, and sexual reproduction gives
rise to resistant, dormant embryos.
HYDRAULICS, app l i ca t i on o f t he
properties of liquids (particularly water),
at rest and in motion, to engineering
problems. Since any machine or structure
that uses, controls or cemserves aliquid
makes use of the principles of hydraulics,
the scope of this subject is very wide. It
includes methods of water supply for con¬
sumption, irrigation or navigation and the
design of associated dams, canals and
pipes; hydroelecmcity: the conversion of
water power to electric energy using
hydraulic turbines; the design and con¬
struction of ditches, cuiveits and hydraulic
jumps (a means of slowing down the flow
of astream by suddenly increasing its
depth) for controlling and dischargi^
flood water, and the treatment and dis¬
posal of industrial and human waste.
Hydraulics applies the principles of hydro¬
statics and hydrodynamics and is hence a
branch of fluid mechanics. Any hydraulic
(Hocess, such as flow of liquid ttaough a
turbine, may be described mathematically
in terms of four basic equations derived
from the conservation of energy, mass,
momentum and the relationship between
the specific forces and internal mechanics
of the problem.
HYDRAXES, rabbit-sized animals of
Africa and SAsia, remarkable in that their
closest relatives are the elephants. There
are two species of tree hyras and half a
dozen species of rock hyras, or dassies.
They feed on plants and fruits and have
rigid feeding times.
HYDROCARBONS, organic compounds
con^sed of carbon and hydrogen only.
Other organic compounds may be said to
derive formally from the various
hydrocarbon structures by the addition of
functional groups and by the substitution
of other groups or elements. Hydroc^-
bons can be divided into aliphatic,
alicyclic. and aromatic compounds.
Aliphatic hydrocarbons, which are made
of carbon atoms linked in straight or
branched chains, can be further sub¬
divided into alkanes (paraffins), which
are saturated hydrocarbons, in wWch all
possible sites for hydrogen atoms are
filled; alkenes (olefins), unsaturated
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beneath avessel (also called ahydrofoil).
Much of aconventional boat’s power is
spent in overcoming the drag (resistance)
of the w^er; as ahydrofoil vessel builds
up speed, it lifts out of the water until only
asmall portion of it (struts, hydrofoils and
propeller) is in contact with the water.
Thus drag is reduced to aminimum.
Hydrofoils can exceed 7Smph as com-

with conventional craft, whose max-
imum speeds rarely approach 50mph.
HYDROGEN (H), the simplest and
lightest element, acolorless, odorless gas.
Hydrogen atoms make up about 90% of
the un iverse, and i t is te l ieved that a l l
other elements have been produced by
fusion of hydrogen (see star; fusion.
NUdEAR). On earth most hydrogen occurs
combined with oxygen as water and
mineral hydrates, or with carbon as
hydrocarbons (see reiROLEUM). Hydrogen
is produced in the laboratory by the action
o f a d i l u t e a c i d o n z i i K o r o t h e r
electropositive metals. Industrially it is
made by the cata ly t ic react ion of
hydrocar̂ ns with steam, or by the water
gas process, or as aby-product of some
electrolysis reactions. Two-thirds of the
hydrogen manufactured is used to make
ammonia by the Haber process. It is also
used in hyî genation, petroleum refining
and metal smelt ing. Methanol and
hydrogen chloride are produced from
hydrogen.

Being flammable, it has now been large¬
ly suposeded by helium for filUng bal¬
loons and airships. Hydrogen is used in
oxy-hydrogen welding; liquid hydrogen is
used as fuel in rocket engines, in bubble
CHAMBERS, and as arefrigerant (see
cryogenics). Hydrogen is fairly reactive,
giving hydrides with most other elements
on heating, and amoderate reducing
agent. It belongs in no definite group of
the per iod ic tab le , but has some
resemblance to the halogens in forming
the ion H., and to the alkali metals in
fo rm ing the i on H* ; i t i s a lways
monovalent. Ahydrogen atom consists of
one electron orbiting anucleus of one pro¬
ton. Ahydrogen molecule'is two atoms
c o m b i n e d . I n
protons have
ihohydrogen the protons have opposite
spin. They have slightly different proper¬
ties. At room temperature, hydrogen is
75% orthohydrogen. 25% parahydrogen.
Deuterium (H2) and tritium (Hs) are
isotopes of hydrogen. AW 1.008, mp
259'C.bp253*C.
HYDROGEN BOMB, or thermonuclear

bomb, very powerful bomb whose ex¬
plosive energy is produced by nuclear
fus ion o f two deu te r ium a toms o r o f a
d e u t e r i u m a n d a t r i t i u m a t o m . T h e e x ¬
tremely high temperatures required to start
the fusion reaction are produced by using
a n a t o m i c b o m b a s f u s e . U t h i u m - 6
deuieride is the explosive; neutrons
product̂  by deuterium fusion react with
the Lr to produce tritium. The end
products are the isotopes of helium, Hes
Mid He*. In warfare hydrogen bombs have
the advantage of being far more powerful
than atomic bombs, their power being
measured in megatons (millions of tons)
of TNT, capable of destroying alarge city.
In defensive and peaceful uses they can te
modified so tha t the rad ioact iv i ty
produced is reduced.
HYDROLOGIC CYCLE, the circulation
of the waters of the earth between land,
oceans and atmosphere. Water evaporates
from the oceans into the atmosphere
where it may form clouds (see also
EVAPORATtON). Much of this water is
precipitated as rain (or snow, sleet, hail)
back to the earth’s surface. Of this, some
is returned to the atmosphere by the
transpiration of plants, some joins rivers
and is returned to the sea, some Joins the
groundwater and eventually readie.s asea.
lake or river, and some evaporates back
into the atmosphere from the surface of
the land or from rivers, streams, lakes, etc.
Over 97% of the earth’s water is in the
oceans. (See also hydrology.)
HYDROLOGY, the branch of geo¬
physics concerned with the hydrosphere
(all the waters of the earth), with particular
reference to water on and within the land.
The science was bom in the 17th century
with the wOTk of Pierre Peirault and Edme
M a r i o i t e .
HYDROLYSIS, adouble decomposition
effected by water, according to the general
equation

X K + H 2 O - * X 0 H + y H .
If Xy is asalt of aweak acid or aweak

base, the hydrolysis is reversible, and af¬
fects the pH of the solution. Reactive or¬
ganic compounds such as acid chlorides
a n d a c i d a n h y d r i d e s a r e r a p i d l y
hydrolyzed by water alone, but others re¬
quire acids, bases, or enzymes as catalysts
(see also dlgestive system). Industrial
hydrolysis processes include the alkaline
saponification of oils and fats to glycerol
and .soap, and the acid hydrolysis of starch
to glucose.
H Y D R O P H O B I A . S e e r a b i e s .
HYDROPONICS, the technique by

parahydrogen both the
the same spin; in or-
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of tables, gives the relative humidity. The
dewpo in t hyp t ime te r compr i ses a
polished container cooled until the dew
point is reached: this temperaoire gives a
measure of relative humidity. The electric
hygrometer measures changes in the
electrical resistance of ahygroscopic
(water-absorbing) strip.
HYKSOS, Asian invaders of Egypt who
formed the 15th and 16lh dynasties. They
introduced the Asian light horse and
chariot, bronze weapons and the com¬
pound bow. (See also eoypt. ancient.)
HYMN, asacred song in praise of gods or
heroes, found in almost all cultures. The
Jewish Psalms, sung in the Temple wor¬
ship, were adopted by the early Christian
Church and supplemented by distinctively
Christian hymns such as the canticles.
Greek and, later, Latin hymns became
common, mostly in metrical verse. At the
Reformat ion the repormed churches and
the Church of England mainly used metri¬
cal psalms. But there is acontinuous
English hymn tradition from the 7th cen¬
tury, including the 16th-century carols.
Modem hymns were developed by Isaac
Watts, John Wesley and many others,
foster̂  by both the evangelic^ revival
and the Oxford Movement. The Lutheran
churches from the beginning had many
fine hymns.
HYPATU (d. AD415), probably the first
a n d o n e o f t h e m o s t f a m o u s w o m e n

philosophers and mathematicians. She
probably occupied the chair of Neo-
Platonic philosophy at Alexandria. She
was murdered by aChristian mob in an
Alexandr ian r iot .
H Y P E R B A R I C C H A M B E R , c h a m b e r
built to withstand and be kept at pressures
above atmospheric, "nie high oxyoen pres-
suies achieved in them may destroy the
anaerobic bactnia (Clostridia) responsible
for gas gangrene; surgery may be done
in the chamber. It is also used for aeroem¬
bolism in decompression.
HYPERACTIVE CHILD, child with a
condition characterized by excessive
movement and restlessness, llie syndrome
is marked by various learning and be¬
havioral problems, including short atten¬
tion span, impulsivity, and sometimes im¬
pairments in i^eptual, language, and
motor skills, without any major physical
or psychiatric cause.
HYPEROPIA, or hypermetropia or far-
or longsighterhiess, adefect of vision in
which light entering the bye from nearby
objects comes to afocus behind the retina.
The condition may be corrected by use of

which plants arc grown without soil. It is
also known as soil-less culture. All the
minerals required for plant growth are
[HOvided by nutrient solutions in which
the roots are immersed. The lecĥ ue hasbeen highly developed as atool in botani¬
cal research but commercial exploitation

limited primarily because of the dif¬
ficulty of aerating water and providing
supp(̂  for the plants. Gravel culture has
overcome these problems to some extent
and is used to grow some horticultural
crops.
HYDROSPHERE, all the waters of *e
earth, in whatever form: solid, liquid,
gaseous. It thus includes the water of the
tumosphae, water on the earth’s surface
(e.g., oceans, rivers, ice sheets) and
groundwater. (See also hydrology; litho¬
sphere.)
H Y D R O S TAT I C S S e e fl u i d m e c h a n i c s .

.HYDROTHERAPY, the external ap-
I^ication of water for therapeutic pur¬
poses. The body or any parts may be im¬
mersed in water or water may be applied
to the surface with or without the inter¬

mediary of absorbent materials. In partial
baths, water may be applied by immer¬
sion. pouring or compress to asmall area
of the body or to aregion.
HYENAS, three species of carnivorous
mammals of essentially African distribu¬
tion. They are distinctive in having the
shoulders considerably higher than the
hindquarters and have also an unusual gait
moving both limbs on one side of the
body together. All three ̂ >ecies have mas¬
sive h^ds with powerful jaws. Though
reviled as scavengers and carrion-feeders,
hyenas are active and skilful predators in
their own right, hunting in packs of up to
20. Family; Hyaenidae.
H Y G R O M E T E R , d e v i c e t o m e a s u r e
humidity (the amount of water vapor the
air holds). Usually, hygrometers measure
lelative humidity, the amount of moisture
as apercentage of the saturation level at
fliat temperature. The hair hygrometer,
though of limited accuracy, is common.
The length of ahair increases with in¬
crease in relative humidity. Tliis length
change is amplified by alever and
registered by aneedle on adial. Human
hair is most used. The wet and dry bulb
hygrometer (psychrometer) has two ther¬
mometers mounted side by side, the bulb
of one covered by adamp cloth. Air is
moved across the apparatus (e.g., by afan)
and evaporation of water from the cloth
draws latent heat from the bulb. Compari¬
son of the two temperatures, and the use

I S
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aconverging spectacle lens.
HYPERTENSION, high blood pressure
due to various causes.
H Y P E R T H Y R O I D I S M S e e t o y r o i d
G L A N D .

HYPNOSIS, ao artificially induced men¬
tal st^e characterized by an individiuU’s
loss of critical powers and his consequent
openness to suggestion. It may be induced
by an external agency or by the individual
himself (autohypnosis). H;^otism has
been widely u^ in inedicine and espe¬
cially in psychiatry and psychotherapy.
Here, the pt̂ cular value of hypnosis is
that, while in trance, the individual may be
encouraged to recall deeply repressed
memories (see memory) that may be the
cause, for example, of acomplex; once
such causes have elucidate, therapy
can proceed.

Hypnosis seems to be as old as man.
Little is know of the nature or root cause

of hypnosis, and its amateur use is
dangerous.
HY1M>CH0NDR1A. involves undue
anxiety about real supposed ailments,
usually in the belief that these are in¬
curable. Hypochondriacs may uncon¬
sciously, or even consciously, use their
symptoms to gain attention and sympathy.
HYPOTHALAMUS, central part of the
base of the brain, closely related to the
pituitary gland. It contains vital centers for
controlling the autonomic nervous system,
body temperature and water and food in¬
take. It also produces hormones for
regulating pituitary secretion and two sys¬
temic hormones.
HYSTERECTOMY, or surgical removal
of the womb, with or without the ovaries
and fallopian tubes. It may be petfonned
via either the abdomen or the vagina and
is most often used for fibroids, benign
tumors of womb muscle, cancer of Ae
cervix or body of womb, or for diseases
causing heavy menstruation. If the ovaries
are preserved, hormone secretion remains
intact, though periods cease and infertility
is inevitable.
HYSTERIA, psychiatric disorder charac¬
terized by exaggerated responses, emo¬
tional lability with excess tears and
laughter, over-activity and hyperventila¬
tion. I t is often amanifestat ion of atten¬

tion-seeking behavior. Conversion sys¬
tems or mimicry of organic disease are
often termed hysterical; the simulation of
apa r t i cu la r d i so rde r f u l fiUs some
psychological need in response to certain
stresses and results in an uirconscious gain
or release from anxiety.

I
9th letter of the English alphabet. It
derives from aSemitic form adopted into
the Greek alphabet as iota. The dot above
t h e l o w e r - c a s e i w a s i n t r o d u c e d i n t h e
11th century. With the advent of printing j
was formally distinguished from i.
lACOCCA, Lee (Lido Anthony lacocca;
1924- ), US businessman. President
(1970-78) of the Ford Moicw Co., he left
in adispute with Henry Ford II and look
over Ford’s failing competitor, the Chrys¬
ler Corp. As president (1978-79) and
chairman (1979-92) he restored it to
profitability with the aid of govenunent
loan guarantees and tax concessions.
IBEMAN PENINSULA, landmass in
SW Europe, occupied by Spain and Por¬
tugal; cut off from the rest of Europe by
the Pyrenees Mts and separated from
North Africa by the Strait of Gibraltar.
IBERT, Jacques (1890-1962), French
composer of piano pieces, orchestral
works, symphonic poems and operas.
Among his well-known works are acan¬
tata, Le Poite et la Fie (Prix de Rome,
1919), aballet based on Oscar Wilde's
Ball^ of Reading Gaol (1922), the or¬
chestral suites Escales (1922) and Diver¬
tissement (1930) and the lî t opera for
radio Barbe-bleue (1943).
IBERVILLE, Pierre le Mo^e, Sieur d’(1661-1706), French-Canadian fur trader
and explorer; founder of Louisiana. In
1699 he began exploring the mouths of
the Mississippi R; he built afort on Biloxi
Bay and established apost at the site of
Mobi le , A la .
IBEX, seven species of wild goats which
d i f fe r f rom t rue goa ts in the i r fla t tened
foreheads and usually broad-honted
horns. Always found in mountainous
areas, ibex live for most of the year in
separate-sexed herds, with the males only
forming harems during the 7-10-day rut.
IBISES, storklike birds of moderate size,
characterized by long thin downward
curving bills. Ibises have aworldwide dis¬
tribution in tropica], subtropical and
temperate regions, and are usually found
near fresh water, feeding on small aquatic
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solid in which the strong, directional
hydrogen bonding produces astructure
with much space brtween the molecules.
Thus ice is less dense than water, and
floats on it. The expansion of water on
freezing may crack pipes and automobile
r a d i a t o r s . S i n c e c h s s o l v e d s u b s t a n c e s
lower the freezing point, antifreeze is
u s e d . F o r t h e s a m e r e a s o n , s e a w a t e r
freezes at about -2‘C. Ice has avery low
coefficient of friction, and some fast-
moving sports (ice hockey, ice skating and
iceboating) are played on it; slippery, icy
roads are dangerous. Ice deposit̂  on
airplane wings reduces lift, fee is used as a
refrigerant and to cool some beverages,
mp 0* C, sg 0.92 (0‘ C). (See also qlacihi;
ICE AGES; iraSHlG.)
ICE AGES, periods when glacial ice
covers large areas of the earth’s surface
that are not normally covered by ice. Ice
ages are characterize by fluctuations of
cUmatic conditions; acycle of several gla¬
cial periods contains interglacial periods,
perhaps of afew tens of thousands of
years, when the climate may be as
temperate as between ages. It is not
known whether the earth is currently be¬
tween ice ages Or merely passing through
an interglacial period.

There seem to have been severa l i ce
ages in the frecambrian, and certainly a
major one immediately prior to the start of
the CAMBRIAN. There were anumber in the

PALEOZOIC including amajor ice age with
acomplicated cycle running through the
MissisSiPiAN. PENNSYLVANIAN and early per-
MUN. The ice age that we know most
about, however, is that of the quaternary,
continuing through most of the puasTO-
CENE and whose last glacial p«iod ended
about 10,000 years ^o, denoting the start
of the HOLOCENE. (See geology.)

At their greatest, the Pleistocene glaciers
covered ^ut athird of the earth’s sur¬
face, or some 45 million square kilo¬
meters, and may have been up to 3km
thick in places. They covered most of
Canada. NEurope and NRussia, Nparts
of the US, Antarctica, parts of South
America, and some other areas in the
Southern Hemisphere. Theories about the
cause of ice ages include that the sun's
energy output varies, that the earth’s axis
varies in its inclination and in the shape
and eccentricity of its orbit, that continen¬
tal drift and polar wandering may alter
global climatic conditions, and that vol¬
canic dust or dust produc«l by meteorite
impact in the atmosphere could reduce the
amount of solar heat received by the sur-

animals. Ibises are gregarious and fre¬
quently raucous. The best known species
are the sacred ibis (Threskiomis aelhio-
pica), honored in ancient Egypt, and the
scarlet ibis, Eudocimus ruber, aCaribbean
species with scarlet plumage.
IBN SAUD (C1880-1953), creator of the
kingdom of Siuidi Arabia. Inheriting the
leadership of the orthodox wahabi move¬
ment, in 19(X) he and asmall band of fol¬
lowers captured the city of Ryadh, from
which his family had bwn exiled, and by
1912 had conquered the Nejd from
Turicey. During WWI the British favored
his rival. King husein ibn ali of Hejaz, in
their campaign against the Turks, but in
1924-25 Ibn Saud defeated Husein, com¬
bining Hejaz and the Nejd to form the
kingdom of Saudi Arabia. He imposed
order and religious orthodoxy. In the
1930s he awar&d oil concessions to US
companies from which his family began to
derive enormous wealth. >Jeut^ in
WWII, Ibn Smid took little part in the
Arab- lsrae l i warof 1948.
IBO, African ethnic group of SE Nigeria
numbering several million. After inde¬
pendence (1963) they came to dominate
the civil service and commerce of Nigeria.
Hostilities between Ibo and other tribal
groups led to the secession of bjafra, the
Ibo homeland, in 1967. In the civn. war
which followed, about 2million Ibos died
in battle or from starvation.
IBSEN, Henrik Johan (1828-1906),
Norwegian playwright and poet. The
pioneer of modem drama, his work
developed from national Romanticism
(The Vikings ai Helgoland', 1858) to the
realistic and effective presentation of con¬
temporary social problems and moral
dilemmas in such plays as ADali's House
(1879), Ghosts (1881), The Wild Duck
(1884), and Hedda Gabler (1890). Veiy
different, but as import^t to his
philosophy, are his verse-dramas Brand
(1866) and Peer Gynt (1867).
IBUPROFEN, drug used for the relief of
pain, particularly headache, muscle ache,
joint ache. Familiar trade names for
ibuprofen include Advil, Motrin, and
Nuprin.
ICARUS, in Greek mythology, the son of
Daedalus, with whom he was imprisoned
in the Labyrinth by King Minos of Crete.
To escape Minos’ wrath, they attached
feathered wings to their shoulders with
wax and flew away. Icarus, however, flew
too high; the sun melted the wax, and he
plunged into the sea and was drowned,
ICE, frozen water; acolorless crystalline
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face. (See earth; glacihi; volcano.)
ICEBERG, alai^e, floating mass of ice.
In the SHemisphere, the Antarctic ice
sheet overflows its land support to form
shelves of ice on the sea; huge pieces, as
much as 2{X)km across, break on to form
icebergs. In the NHemisphere, icebergs
are generally not over 150m across. Most
are "calved" from some 20 glaciers on
Greenland's Wcoast. Small icebergs
(growlers) may calve from larger ones.
Some 75% of the height and over 85% of
the mass of an iceberg lies below water.
Northern icebergs usually float for some
months to the Grand Banks, off New¬
foundland, there melting in afew days.
They endanger shipping, the most famous
tragedy being the sinking of the Titanic
(1912). The International Ice Patrol now
keeps aconstant watch on the area.
ICE CREAM, popular frozen dairy food
whose main constituents are sugars, milk
products, water, flavorings and air. Ice
cream has ahigh caloric value, and avery
high vitamin Acontent, as well as being
(Mi^tein and calcium-rich. It is also a
source of, in smaller quantities, iron, phos-
(^onis. riboflavin and thiamin Water
ices, which contain no milk products, have
been known since ancient times in Europe
and Asia. Ice cream probably reached the
US mtte 17th century, and was first com¬
mercially manufactured by Jacob Fussel
(1851). Today, the US is the world’s
largest producer and consumer.
ICE HOCKEY, modem version of field
hockey played on ice. Two teams of six
skaters each attempt to score goals using
wooden s t i cks to h i t ahard rubber d isk
( the puck) in to asmal l cage ( the
opponent's goal). Ice hockey is an excit¬
ing game which places apremium on
speed, strength, mooUity and stamina. The
game originated in Canada, where it is a
national sport. Canada and the US provide
teamA for the National Hockey League
(NHL). The International Ice Hockey
Federation governs amateur groups in
North America aixl Europe. Television
has made ice hockey pc^ular.
ICELAND, island republic in the NAt¬
lantic Ocean just touching on the Arctic
Circle. Geologically young and volcanic
in origin, the island is still being molded
by volcanic activity. Surtsey, anew island
off the Scoast, first emerĝ  from the sea
in 1963, and Heimay had to be evacuated
when the Helgafell volcarro erupted in
1973.
Land. Iceland is mainly ahigh inlaixi
plateau surrounded by mountains; Hvan-

nadalshnjukur is the highest peak (6.952fi)
and Hekla (4,747ft) is the best-known vol¬
cano. Large surface areas are covered by
cooled laval flows and there are many
glaciers, eroded valleys and Qords.
Numerous geysers and hot springs are
used for central healing and irrigation. The
climate is cool and temperate, and the
weather very changeable. Temperatures at
Reykjavik average 30’F in Jan. and 52'F
in July; rainfall averages 34in yearly at
Reykjavik, but is heavier in the SE.
Vegetation is mainly mosses, lichens and
occasional small trees and shmbs, with
some coastal ^assland. Soib are thin.

Oflkial Dame: Republic of Iceland
Capital: Reykjavik
Area: 39,769sq mi
Population: 260,0(X)
Language: Icelandic
Religions: Lutheran
Monetary unit(s): 1krooa =100 aurar

People. The population of Iceland lives
mainly in sm^ towns along the coast, in
Nvalleys and the SE lowlands. The
largest town is Reykjavik, the capital..
chief port and cultural center. Icelaî ers
are ahomogenous mixture of Nordic and
Celtic racial stock. Their language, Icelan¬
dic, developed from Old Norse, and has
changed little over the centuries. Iceland
has arich literary tradition of heroic
medieval sagas and bardic poems which
are still read by the people today. Educa¬
tion is free and compulsory from age 7to
15; illiteracy is practically nonexistent.
Economy. Hshing (especially cod, had¬
dock and herring) and fish-processing are
the mainstay industries and provide almost
three-quarters of Iceland’s exports. Along
dispute with Great Britain over fishing
rights in the waters off Iceland led to a
series of "cod wars." In 1975 Iceland ex¬
tended its "economic" sea limits to 200mi,
and the next year broke diplomatic rela¬
tions with Britain temporarily. There is
some small scale agriculture (cattle, sheep,
potatoes, turnips) and manufacturing (fer-
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tilizer, appliances, food, clothing and
books). Iceland has vast resources of
natural energy in her rivers, hot streams
and geysers as well as important volcanic
mineral potential. In the 1980s Iceland
experienced high inflation.
Htfrtnry. Discovered by Norsemen AD
c870, Iceland was under Norwegian rule
from 1262, and under the Danes from
1380. The tradition of democratic govern¬
ment dates from AD 930 when the Alth¬
ing, the world’s oldest parliament, was es¬
tablished. Iceland was entirely self-
governing from 1918, and became afully
independent republic in 1944. Postwar
governments have been led by coalitions,
generally center-left. In 1980 VigdisFinn-
bdgadottir was elected Iceland’s first
woman president. She was reelected in
1984 and 1988.
ICELANDIC, the official language of
Iceland, developed from Old Norse, which
was brought to Iceland from WNorway in
die 9th and 10th centuries. Although
pronunciation and spelling have changed,
the old grammatical structure has re¬
mained. Icelanders are still able to read
their medieval literature and the sagas.
ICE SKATING, apopular winter sport in
US. Canada, and the notihem countries of
Europe. Originaliy confined to natural set¬
tings and conditions, the sport has been
widely popularized by the introduction of
art ificial r inks. Competi t ive skating
(Olympic games, world championships) is
ahighly demanding occupation that re¬
quires many years of intensive practice.
Competitive ice skating is divided into
figure skating and speed skating.
ICHING, or Book of Changes. Ancient
Chinese literary classic dating to cl2ih
century BC. It consists of aset of symbols
and texts for divination. ’ITiere has been a
revival of interest in the /Cking in recent
y e a r s .
ICHTHYOLOGY (from Greek ichthys,
fish, and logos, knowledge), the study of
fishes. The word was first used in 1646,
respectively 60 and 120 years before the
study of birds and insects achieved similar
scientific recognition.
ICON, from the Greek for image, aterm
used for religious images venerated in the
Ea.stem and Russian Orthodox Churches.
They also play an important part in litur¬
gy. The Virgin Mary and Jesus were tradi¬
tional icon figures; by the 7th century icon
worship was an officially encouraged cull
in the Byzantine Christian Church.
IDAHO, the Gem State, mountain state
of the US West. The Rocky Mts. cover the

I d a h o _ P j ( r fi l e
Name of state: Idaho

Capital: Boise (Other cities: Pocatello,
Idaho Falls, Lewiston)
Statehood: July 3,1890 (43rd state)
Neighbors: Canada (British Columbia),
Wash., Oreg., Nev., Utah., Wyo., Monl.
Fami l iar name: Gem State

Area: 83,557sq mi
Population (1990): 1,007.000 (Rank: 42)
%change 1980-1990: 6.7
Density per sq mi: 12.2
%metropolitan: 20.4
Electoral votes: 4

Racial comp.: White, 94.4%; black,
0.3%; Hispanic, 5.3%, Asian, 0.3%;
Amer ind , 1 .4%
Per capita money income (1987):
$9,159 (Rank; 45)
Elevation: Highest-12,662ft. Borah Peak.
Lowest-71 Oft, Snake River at Lewiston
Motto: Esto perpetua ("It is forever”)
State flower: Syringa (mock orange)
State b i rd: Mounta in b luebi rd

State tree: Western white pine
State song: "Here We Have Idaho"
I N D U S T R Y A N D T R A D E
Gross state product (1986):
$13.2 bU. (Rank: 44)
Faim products: Cittle, potatoes, wheat,
dairy products
Farm marketings (1989):
$2.7 bil. (Rank: 24)
Manufactures: Food products, wood
products, machinery, chemicals, paper
products, printed materials
Value of mfrs. shipped (1987):
$7.0bil.(Rank;41)
Mining: Silver, phosphate rock, gold

N. The southern basin is crossed by the
Snake R, whose waters irrigate the diy but
fertile soil and also generate hydroelectric
p o w e r .

The area was first visited by the Lewis
and Clark Expedition, then by British and
American trappers. Mormons established
the first settlement. Discovery of gold in
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brought miners. Cattle and sheep ranching
began at the same lime. The Northern
Pacific RR, built in the 1880s, tHnu^t
fanners to the Snake RValley, which
benefited from federal irrigation projects.
The state is sparsely populated: Boise is
the only city over 100.000. The federal
government has reserved large areas as
wilderness. The scenic beauty attracts
large numbers of tourists as well as im¬
migrants from mote crowded states seek¬
ing asimpler life-style.
IDEA, in psychology, aloosely defined
lenn describing any conscious (see
cONSaousNESS) mental event that is not
stimulated by immediate perception (e.g.,
amemory). Some psychologists hold that
idea-forming is present in perception also;
e.g., when bread has just )»en baked, one
smells an aroma and recognizes from ex¬
perience that it is the aroma of new-baked
bread, rather than sensing the bread direct¬
ly. Others, particularly behaviorists (see
behaviorism), hold that ideas do not exist
but are merely reflections of other mental
processes.
IDEALISM, name adopted by several
schools of philosophy, all of which in
some way.assert dte primacy of ideas,
either as the sole authentic scuff of reality
or as the only medium through which we
can have knowledge or experience of the
world. Idealisms are commonly contrasted
both with the various types of realism and
with philosophical materialism. They are
often associated with methodological
rationalism because they usually seem to
owe more to reasoning upon apriori prin¬
ciples than to any appeal to experience.
T h e i d e a l i s m o f p l a t o , i n w h i c h i d e a s
were held to have an external objectivity,
is unrepresentative of modem varieties, of
which that of Berkeley is archetypal, kant
and KEGEL were foremost in the German
idealist tradition, while T. H. Green, F. H.
Bradley and J. Royce were representative
of more recent En̂ ish-speaking idealists.
Idealism has. however, l̂ n in eclipse in
the 20lh century.
IDEOGRAM, awritten symbol which
directly conveys an idea or represents a
thing, rather than representing aspoken
word, phrase or letter. Logograms, sym¬
bols that each represent an entire word, are
also often called ideograms. Egyptian
HIEROGLYPHICS comprised awriting system
partly ideogramic, partly logogrammatic
and partly phonetic. (See also writinc. his¬
tory OF.)
IDOLATRY, in religion, worship of an

image representing agod or spirit. Oven
forms of idolatry consist of explicit acts of
reverence addr̂ sed to aperson or object,
such is dancing to the sun.
IDRIS (1890-1983), k ing of L ibya,
1951-69, chief of the powerful Muslim
brotherhood, Sanusi. From Egyptian exile
(1923-49), he led the struggle against the
Italian occupation, and became king when
Libya gained independence. He was
deposed when amilitary junta proclaimed
the Libyan Arab Republic.
IGLOO, shelter or hunting-ground dweU-
ing for the Canadian Eskimos. Tradition¬
ally made of snow. sod. or stone, the best-
known igloo was made of hard-packed
snow cut into blocks from 2to 3ft long
and 1to 2ft wide.
IGNATIUS OF ANTIOCH, Saint (d.
AD clOO), Christian bishop of Antioch,
condemn̂  to death in Trajan's reign. Ig¬
natius wrote seven letters (now precious
ear ly church documents) in which
"catholic church" was first used to denote

Christians everywhere and in which he
tried to prove that Docecism, adoctrine
which held chat Christ's bodily sufferings
were only "appearance," was heresy.
IGNATIUS OF LOYOLA, Saint (1491-
1556), Spanish founder of the Society of
Jesus (see JESurrs). Having spent his youth
as aBasque nobleman and soldier, Loyola
became converted to the religious life in
1521 while recovering from aserious
wound. He wrote the famous Spiritual Ex¬
ercises (begun 1522-23), and later went to
Par is where , w i th St . f rahc is xav ier, he
formed the Society of Jesus (1534).
Loyola was its first general, and the author
Cif its Constitutions (1547-50).
IGNEOUS ROCKS, one of the three
main classes of rocks, chose whose origin
is the solidification of molten material, or
detrital volcanic material. Iliey crystallize
from lava at the earth’s surface (extrusion)
or from magma beneath (intrusion). There
are two main classes: Volcanic rocks are

extruded (see volcanism). typical ex¬
amples being lava and pyroclastic rocks.
Plutonic ro^ are intruded into Che rocks
of the earth’s crust at depth, atypical ex¬
ample being granite: those fonning near to
the surface are sometimes called hypabys-
sal rocks. Types of intrusions include
bathol i ths, d ikes, s i l ls and laccol i ths. As
plutonic rocks cool more slowly than vol¬
canic. they have acoarser texture, more
lime being allowed for crystal formation.
(See also rocks).
IGNITION, system used to start an en¬
gine. In an internal-combustion engine the
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ignition system sets fire to amixture of
fuel and air to generate power. Most
automobiles use spark ignition systems, in
which spark plugs create electric sparks to
set fire to fuel.
I G U A N A S , t h e l a r g e s t a n d m o s t
elaborately marked lizards of the New
World. The family (Iguanidae) includes
insectivorous, carnivorous and her¬
bivorous forms. Many sp^es are ter¬
ritorial. Iguanas characteristically show
ornamental scales and adorsal fringe, and
bear tubercles on the head and body.
Some species have an erectile throat fan.
There are two major groups; ground
iguanas and green iguanas; there is also
one species of marine iguana. All species
are hunted for food, although this is great-

K' ';pleiing their numbers.-DE-FRANCE, historic name for the
limestone plains area of the Paris basin, N
central France—between the Oise, Aisne,
Marne and Seine rivers—the traditional
political power center of France.
ILEm^ inflammation of the ileum, pari
of small intestine (see errERmSi gastroin¬
t e s t i n a l t r a c t ) .
ILIAD, ancient Greek epic poem of 24
books in hexameter verse, attributed to
Homer; internal references suggest it was
composed in the mid-8th century BC. It
describes aquarrel during the siege of
Troy between the Greek warrior-hero
Achilles and King Agamemnon which
results in Achilles’ brutal slaying of Hec¬
tor, the Trojan warrior-prince. Acom¬
panion to the ODYSSEY, the Iliad is one of
the world’s greatest tragic works of litera-
t u r e .

ILLICH, Ivan (1926- XAustrian-born
educator and social critic of modem
Western industrial society. He founded
(1961) and directed the Intcrcultural Cen¬
ter of Documentation (Cuernavaca, Mexi¬
co), a"think tank" for those seeking radi¬
cal social, economic and political change
in Latin America. His best known book is
De-Schooling Society (,1971).
ILLICIUM, genus of plant belonging to
the family llliciales. Comprised of some
40 species, illicium is agroup of trees and
shrubs with evergreen leaves and bisexual
flowers .
ILLINOIS, the Land of Lincoln, east
north central state of the US Midwest,
bordered by the Mississippi Ron the W
and the Ohio Ron the Sand abutting on
Lake Michigan in the NE. Flat prairies
with deep black soil cover the central and
northern areas; the Shas arolling surface.

Illinois was settled after the War of

I l l i n o i s P r o fi l e
Name of state: I l l inois
Capital: Springfield (Other cides:
Chicago, Rockfoid, Peoria, Decatur)
Statehood: Dec. 3.1818 (21si state)
Familiar name: Land of Lincoln, Prairie
State
Area: 56,400sq mi
Population (1990): 11,431,000 (Rank: 6)
%change 1980-90: 0.0
%metropolitan: 82.7
Electoral votes: 22
Racial comp.: White, 78.3%; black,
14.8%; Hispanic, 7.9 %; Asian, 2.5%
Per capita money income (1987):
$12,437 (Rank; 13)
Elevation: H i g h e s t - l , 2 4 1 f t , C h a r i e s
Mound. Lowesi-269ft, Mississippi River
at Cairo
Motto: "State sovereignty, national
u n i o n "
State flower: Nat ive violet
State bi rd: Cardinal
State tree: Oak
State song: "Illinois”
I N D U S T R Y A N D T R A D E
Gross state product (1986):
$209.7 bil.(Rank; 4)
Farm products: Com, soybeans, hogs,
cattle -
Farm marketings (1989):
$6.7 bil, (Rank; 5)
Manufactures: Machinery, food pro¬
ducts, electrical equipment, chemicals,
printed materials, fabricated metal pro¬
d u c t s

Value of mfrs. shipped (1987):
$132.2 bil. (Rank: 6)
Mining: Coal, petroleum, crushed stone,
sand and gravel

1812 by migrants from New England and
Kentucky; the southern part of the state
long had asouthern character and sym¬
pathies, manifested in the civil war.
Agriculture flourished on the ferti le
prairies. But major deposits of coal and
petroleum, plus water connection with the
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East Coast by way of Lake Michigan and
the Erie Canal, provided the foundations
for industrial growth. Industry burgeoned
after the civil war. stimulated by arail¬
road network of which fast-growing
Chicago was ahub and by the immigra¬
tion of European laborers. In the late 19th
century Illinois was the scene of notable
farmers' protests and labor disputes; one
result was that Il l inois became aleader in
social welfare legislation and progressive
labor-management relations. Since WWII,
Illinois has typified the condition of "Rust
Belt" slates, its old manufacturing in¬
dustries declining and workers leaving for
better opportunities in the Sun Belt.
ILLINOIS INDIANS, atribal confedera¬
tion of American Indians belonging to ibe
Algonquian linguistic group and related to
Ojibwas and Miamis. Their territory
originally included 111. and parts of la.,
Wis . and Mo. Af ter t r iba l wars w i th the

Iroquois and other northern Indians, the
few survivors moved to Kan. (1832) and
later to an Okla. reservation (1867).
ILLITERACY, the absence of literacy.
Literacy is defined by the UN Population
Commission as the ability to read and
write at least simple messages in any lan¬
guage. As civilizations grow more com¬
plex, mathematical illiteracy also becomes
an important factor, since mathematics is
also alanguage. In acomputer-oriented
society, for instance, mathematical literacy
would be essential.
I L L U M I N AT I O N , M a n a s c r i p t , t h e
decorat ion of ahandwr i t ten text wi th or¬
namental design, letters and paintings,
often using silver and gold leaf Ulumina-
lion flourished between the 5th and 16th
centur ies AD. The ar t was h igh ly
developed in the Near East, the Orient and
in Christian Europe where monks and
others skilled in cdligraphy and painting
often devoted their lifetimes to embellish¬
ing manuscripts of all kinds, particularly
religious. Among the most celebrated
manuscripts are the Irish Book of Kells,
the Carolingian Utrecht Psalter and the
Tres riches heures commissioned by Jean
due de Berry from the umbouro brothers.
ILMENIT^ nmineral containing iron
and titanium. Ilmeniie is black to deep red
in color, and is avaluable titanium ore. It
is also used to obtain titanium dioxide, a
white pigment used in paints. Tliere are
large deposits at Tahawus, N.Y., and Al¬
lard Lake, Quebec, Canada.
I LY U S H I N , S e r g e i V l a d i m i r o v i c h
(1894-1977), leading Russian aircraft
designer. He created the famous Sior-

movik dive-bomber (1939) used in WWII
and civil aircraft like the IL-62 jet pas¬
senger transport (1962).
IMAGISTS, agroup of poets writing in
ihe early 20th century in the US and Eng¬
land who rebelled against the artificiality
and sentimentality of much 19th-century
poetry. Free, idiomatic verse, unusu^
rhythms and sharp, clear imagery were
characteristics of their work which was in¬
fluenced by French symbousm. The move¬
ment embraced Ezra pound. Hilda doout-
■TLE (H.D.), Amy lowell, D. H. Lawrence
and James Joyce.
IMAGO, psychoanalytical term for the
unconscious, idealized representation of
an important figure from childhood, often
markedly influencing later life in the form
of control and standards.

IMA^ aterm meaning "leader" in
A r a b i c a n d u s e d i n I s l a m t o d e n o t e a

religious leader. In the Sunnite branch of
Islam, any devout Muslim may perform
the services of imam in leading public
worship. The term is also applied by some
Muslims to any religious teacher or
scholar.
IMHOTEP, ancient Egyptian architect of
the Step Pyramid at Saqqara. Chief mini¬
ster, priest and scribe to Pharaoh Zoser
(3rd millennium BC). Imhotep’s fame
spread and after his death he became a
god of medicine. He is considered the first
doctor known to history by name.
IMMACULATE CONCEPTION, Rom¬
an Catholic dogma, officially defined in
1854, that the Virgin Mary was conceived
flee from original sin, owing to aspecial
act of redemptive grace. It implies that
Mary was always perfectly sinless.
IMMERSION FOOT, or trxmch foot,
disease of the feet after prolonged immer¬
s i o n i n w a t e r , d u e t o a c o m b i n a t i o n o f
vasoconstriction and waterlogging. It
usually starts with red, cold and numb
feet, which on warming develop through
edema and blistering to ulceration and
sometimes skin gangrene.
IMMIGRATION. For nearly acentury,
the US made no effort to limit irrunigra-
tion. Between 1820 (when immigration
records began to be kept) and 1890. the
US received 15.4 million immigrants,
chiefly from those countries of Wand N
Europe—England, Ireland, Germany,
Scandinavia—to which most Americans at

that time traced their ancestry. This "old
immigration" was succeeded by the "new
immigration," which between 1891 and
1920 brought 18.2 million newcomers, the
majority from Sand EEurope—chiefly
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Italy, Austria, Hungary, Romania, and
Russia.

In 1875 Congress began to exclude cer¬
tain classes of immigrants, beginning with
convicts but eventually also paupers, the
insane, the diseased, prostitutes, al¬
coholics, illiterates, anarchists, and com¬
munists. Chinese laborers were barred in

1882, Japanese in 1907. Immigration acts
in 1921, 1924, and 1952 established a"na¬
tional origins" quota system that set ceil¬
ings on the number of immigrants admis¬
sible each year and also favored those
from Wand NEurope. The national
origins quota system was ended by the im¬
migration act of 1965, under which im¬
migrants from Sand EEurope again
replaced those from Wand NEurope as
the predominant European group. Asians,
now competing with Europeans on an
equal basis, quickly outnumbered diem.
But immigration from the Whemisphere
exceeded that from Europe and Asia. A
1990 immigration act, which increased the
annual number of legal immigrants, aimed
to permit more Europeans and trained
woAers to enter. Between 1980 and 1988,

legal immigration to the US averaged
584,750 per year. (See also immigratic»i
AND NATURALIZATION SERVICE; REFUGEE)
I M M I G R A T I O N A N D N A T U R A L I ¬
ZATION SERVICE, substanuaily inde¬
pendent branch of the US Justice Depart¬
ment which controls entry of aliens and
oversees their presence in the US. It is
responsible for enforcing federal immigra¬
tion, naturalization, exclusion and depor¬
t a t i o n l a w s .
IMMORTALITY, the life of the soul
after death. Tl i is bel ief is found in both
primitive and advanced cultures. It was
important in Greek pMosophy, notably
that of PLATO. Immor^ty is aftmdamen-
tal tenet of Christianity and of Islam and is
generally accepted in Judaism. Their
doctrines of eternal life include the resur¬
rection of the body. Hinduism, Buddhism
and Jainism do not recognize individual
immortality but believe souls can reach an
immortal state or nirvana. (See also es¬
chatology; HEAVEN; HELL; SPtRITUAUSM.)
IMMUNITY, the system of defense in
the body which gives protection against
foreign materials, specifically, infectious

B A C T E R I A ,

immunity is usually mediated by antibody
and antigen reactions and is known as
humoral immunity. The antigens of
microorganisms provoke the formation of
the antibody sp îfic to that antigen. Once
formed the antibody tends to neutralize
(viruses) or to bind to antigens, encourag¬
ing phagocytosis and destruction of bac¬
teria. In some diseases the development of
antibodies is of value in the phase of
recovery from the primary infection; once
immunity has been thus primed, the easy
and rapid availability of antibody protects
against ftirther infection.

Allergy and anaphylaxis are also largely
mediated by humord immunity. Anum¬
ber of diseases are due to the systemic ef¬
fects of immune complexes (antibody
linked to antigen) which may arise in the
appropriate response to an infection, or in
serum sickness, and these especially affect
the kidneys, skin and joints. In autoim¬
munity antibodies are produced to an¬
tigens of the body’s own tissues for
reasons that are not always clear; secon¬
dary tissue destruction may occur. The
second major type of immunity is cell-
mediated immunity (delayed tŷ  hyper¬
sensitivity); this system is radiated by
lymphocytes and monocytes (including
tissue macrophages).

The understanding of the role of im¬
munity and its disorders in the causation
and manifestations of many diseases has
seen asubstantia! advance in recent years.
This has led to the development of drugs
and other agents which are able to inter¬
fere with abnormal or destructive immune
responses. Immune deficiency diseases,
although rare, have provided models for
the separate parts of the immune systenu
and have led to methods of replacement of
absent components of immunity. (See also
AIDS.)

Passive immunity is the transfer of an¬
tibody-rich substances from an immune
subject to anon-immune subject who is
susceptible to disease. It is important in
infancy, where matemal antibodies protect
the child until its own iounune responses
have matured. In certain diseases such as
tetanus and rabies, immune serum gives
valuable immediate passive protection in
non-inimune subjects.
IMMUNIZATION, becoming immune
or the process of rendering someone im¬
mune. Immunization should be performed
in children for at least six dangerous dis¬
eases; diphtheria, whooping cough,
tetanus, polio, measles, rubella. Because
of immunization, none of these diseases is

VIRUSES,microorgaiusms:
PARAsrres and their products. For many
diseases, prior exposure to the causative
organism in disease itself or by vaccina¬
tion provides acquired resistance to that
organism; further infection with it is un¬
likely or will be less severe. This type of
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as common as it used to be.

IMPALA, Aepyceros melampus, one of
the most abundant African antelopes.
They are about Im (39in) high and red-
brown in color: males have long, black,
lyre-shaped horns. Animals of the wood¬
land edge, impala live in big herds in the
dry season, breaking up into single male
harems in the wetter months for breeding.
Impala herds often associate with baboons
for protection against predators.
IMPEACHMENT, aformal accusation
o f a c r i m e o r o t h e r s e r i o u s m i s c o n d u c t

brought against apublic official by a
legislature. The term sometimes includes
the trial by the legislature which follows.
Impeachment began in England as away
of putting officials on trial who were
derelict in their duties. The impeachment
of Warren Hastings (1785-95) was a
famous English case. Under US constitu¬
tional procedure the House of Repre¬
sentatives has the power to impeach; the
Senate tries the impeached officials.

G r o u n d s f o r i m p e a c h m e n t a r e :
'Treason, Bribery or other high Crimes
and Misdemeanors," generally interpreted
as being limited to demonstrably criminal
acts in the US. Conviction requires atwo-
thirds vote of all senators present and
voting, providing there is aquorum, and
entails automatic removal from office. The
Chief Justice of the US presides. In US
history Congress has impeached II offi¬
c i a l s a n d c o n v i c t e d f o u r . P r e s i d e n t
Andrew Johnson was impeached but ac¬
quitted in the Senate by one vote. In 1974,
after the House Judiciary Committee
recommended his impeachment, Richard
M. Nixon re.signed as president of the US.
IMPERIALISM, policy of one country
or people, usually "developed," to extend
i t s con t ro l o r i nfluence ove r o the r ! «■-

ritories or peoples, usually "under¬
developed" ones. There are many different
kinds of imperialism—political, financial,
economic, military and cultural. The jus-
tifreation for imperialism has been that
b a c k w a r d c o u n t r i e s w e r e a d v a n c e d
technologically, econonucally and cul¬
turally by the influence of more developed
nations. However, imperialist policies
have also restricted individual and nation¬
al freedoms and have often exploited un¬
developed natural resources and native
populations.
IMPERIAL VALLEY, important agri¬
cultural area in the low-lying SB Cal.
desert, extending into Mexico, called the
"Win te r Garden" o f Amer i ca . S ince the
construct ion of the 80mi- Iong Al l -

American irr igat ion canal and soi l
reclamation projects in the 1940s and
19.50s, the valley has become ahighly fer¬
tile farm region producing alfalfa, melons,
tomatoes, lettuce and sugar beets. Even
the January temperature averages 53* F.
IMPETIGO, superficial skin infection,
usually of the face, caused by streptococ¬
cus or staphylococcus. It starts with small
vesicles which burst and leave acharac¬
teristic yellow crust. It is easily spread by
fingers from asingle vesicle to affect
several large areas and may be u^nsmitted
to others. It is common in children and re¬
quires antibiotic creams, and systemic
penicillin in some cases.
I M P R E S S I O N I S M , d o m i n a n t a r t i s t i c
movement in France f rom the mid-1860s
to cl890. The Impressionist painters, who
include manet. monet, pissarro, and
others, painted landscapes and scenes of
leisure in contemporary Paris. They usual¬
ly worked out-of-doors, recording the
scenes before them spontaneously and
directly. Their pictures were executed in
bright contrasting colors in order to con¬
vey the impression of light and they em¬
phasized the individual brushstrokes. The
term "impressionist" was first used as a
criticism of Monet’s Impression Soleil
Levant (Sunrise). 1874. The artists or¬
ganized eight independent exhibitions for
their pictures. The American painters cas-
SATr and hassam were influenced by the
Impressionists.
IMPRESSMENT, the seizure of persons
or property for the purpose of placing
them in public service. Common in many
countries, impressment was used by the
Br i t i sh to ob ta in seamen un t i l t he 19 th
century. Impressment of British deserters
and US citizens from American ships
aroused public indignation in the US and
was one of the causes of the war of i*12.
INBREEDING, the breeding of in¬
dividual plants or animals that are closely
related. Inbreeding tends to bring together
recessive genes with, usually, deleterious
effects. This is because recessive genes
are often harmless in the heterozygous
condition but harmful in the homozygous
condition (see genetics). For this reason,
inbreeding has long been regarded as a
practice to be discouraged, in human cul¬
tures. consanguinity i.s frequently forbid¬
den by law or discouraged by custom.
INCA, title of the ruler of an empire in W
South America which, at the t ime of the
Spanish conquest, occupied what is now
Peru, parts of Ecuador, Chile, Bolivia and
Argentina. It extended some3,000mi from
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Nto S, stretching back between 150 and
230mi from the narrow Pacific coastal
plain into the hi^ Andes. Communica¬
tions were maintained along brilliantly en¬
gineered and extensive roads, carried over
the sheer Andean gorges by fiber cable
susi»nsion bridges. Trained relay ninners
carried messages 150mi aday and the
army had quick access to trouble spots.

Restive subject tribes were resetUed near
Cuzco, the capital. Detailed surveys of
new conquests were recorded by quipu, a
mnemonic device using knotted cords.
Writing, like draft animals and wheeled
transport, was unknown; so too was
monetaty currency. Taxation and tribute
were levied in the form of labor services.
In other respects the culture was highly
advanced. Ac sites such as Machu Picchu
Inca architects raised some e( the world's
finest stone siructures; precious metals
from govermnent-controlled mines were
worked by supremely skilled goldsmiths;
bronze was also used; ceramic and textile
design was outstanding. Agriculture was
based on elaborate irrigation and hillside
terracing.
rNCARNATlON, embodiment of adeity
as ahuman or animal. In Hindu belief,
Vishnu has manifested himself in different
incarnations or avatara. In Christianity the
doctrine of the incarnation is that the Son
of God (see TTUNtTY) took human nature
and was bom as Jesus Christ, who was

thus fully God and fully man. This
doctrine, much debated in the early
Church, was finally defined at the Council
of Chalcedon. 451. By the incarnation,
redeemed mankind is in Christ united to
G o d .
INCEST, sexual concourse between per¬
sons to whom marriage is forbidden on
grounds of kinship. The grounds vary with
culture and epoch. First cousin marriage,
for example, once prohibited in Christian
law. is now generally permissible. Mnosi
universally forbidden are marriages be¬
tween parents and children, or between
siblings, but ancient Egypt and the Incas
allowed brother-sister marriages in the
ruling family.
INCOME TAX, the major source of
govenunent revenue. As opposed to ex¬
cise taxes levied on goods it is atax on the
incomes of individuals, proportionate to
their incomes, or on corporations. At first
imposed only to meet extraordin^ ex¬
penditures such as war financing, income
tax became permanent in Britain in 1874.
In the US it was levied during the civu.
WAR. but an attempt to make it aper¬

manent federal tax was ruled unconstitu¬
tional. The 16th Amendment (1913)
authorized the federal government to levy
the tax and since 1919 most states have

also adopted this mode of revenue raising.
It is assessed on net income after allowan¬

ces have been deducted for family de¬
pendents. contributions to charities and
certain other expenditures. In the most
thorough tax reform since WWII, intended
both to simplify and lower taxes. Con¬
fess in 1986 fixed two tax rates for in¬
dividuals (15% and 28%) and one for cor¬
porations (34%). TTie new legislation also
r e m o v e d 6 m i l l i o n i o w - i n c o m e h o u s e ¬
holds from the tax rolls.
INCUBATION, amethod of keeping
microorganisms such as bacteria or
viruses warm and in an appropriate
medium to promote their growth (e.g., in
identification of the organisms causing
disease); also, the period during which an
organism is present in the body before
causing disease. Infectious disease is con¬
t r a c t e d f r o m a s o u r c e o f i n f e c t i v e
microorganisms. Once these have entered
the body they divide and spread to dif¬
ferent pans, and it is some time before
they cause symptoms due to local or sys¬
temic effects. This incubation period may
be helpful in diagnosis and in determining
length of quarantine periods.
INCUNABULA (Latin: swaddUng
clothes), books printed before 150! in the
"infancy" years of typography. The 35,0(X)
known editions include the works of such

printers as outenberg, caxton and Aldus
MANimos. (See also hunting.)
I N D E N T U R E D S E RVA N T, p e r s o n
bound to labor for astated period, usually
five to seven years. In America he had
often agreed to this in return for his pas¬
sage to the colonies, but many were em
ticed or kidnapped, and convicts were
sometimes sentenced and deported to in¬
dentured labor.
INDEPENDENCE DAY, US, the Fourth
of July, the principal non-religious holiday
which commemorates the signing of the
DECLARATION OF INOTPENDENCE (July 4,
1776).
I N D E P E N D E N C E H A L L , t h e o l d s t a t e
house of Philadelphia, Pa., where the dec¬
laration OF INDEPENDENCE was proclaimed
and the ConslitutitHial Convention of 1787
met. It now houses the Liberty Beil and a
small museum.
I N D E P E N D E N T T R E A S U R Y S Y S ¬
TEM, US banking structure in which the
treasury was isolated from the nation’s
banking and finance system, originally to
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ly to the Eastern Ghats, then descend
through broad valleys to the Bay of Ben¬
gal. The rich volcanic soil is used mainly
for cotton-growing, though there are im¬
portant mineral deposits. Most of the
country has atropical monsoon climate,
temperatures reaching 120’F in the hot
season on the Northern Plains and. in the
cool season, falling below freezing point
in the mountains. The monsoon rains are
especially heavy on the Western Ghats
and in NE India; some places average
more than 426in of rain ayear. The rainy
season lasts from May to September.
People. In 1990, India's population was
over 800 million; despite biith control
programs it is still rapidly expanding. The
ethnic composition is complex, but there
is abasic division between the light¬
skinned Indo-Aryans in the Nand the
darker Dravidians in the S. About 80% of

the population live in small villages,
though the towns are growing fast. The
chief cities are the seaports of Bombay,
Calcutta and Madras and the capital. New
Delhi. The dominant religion is Hinduism
which, th rough i ts Caste sys tem,
profoundly affects the nation's social
structures. Most Indians live on the pover¬
ty line in crowded slums or primitive vil¬
lages, eating amainly vegetarian diet.
Economy. India is an importer of food
and industrial goods and an exporter of
r a w m n l e r i a l s . Tw o - t h i r d s o f t h e l a b o r
force is engaged in agriculture. Rice,
beans, peas, tea, sugarcane, jute, pepper
and limber are the main a^cultura]
products. Output, despite recent increases,
is relatively low overall. Improvements
are being sought by irrigation, land
reclamation projects and the introduction
of improved strains of crops and fer¬
tilizers. There are iron and steel mills, and

electronic and engineering plants, but
about 45% of the industrial manpower
works in the jute, cotton and other textile
mills. Miner^ resources include oil. iron
ore, coal, natural gas, copper, bauxite,
manganese and mica, but are poorly ex¬
p l o i t e d . E n e r g y i s s u p p l i e d b y
hydroelectric plants and India's first
atomic power station, at Tarapur. which
came into operation in 1969.
History. The indus valley civilization,
in modem Pakistan, was the first great
culture on the subcontinent. It succumbed
cl500 BC to Aryan peoples invading
through the NW mountain passes; they
brought the Sanskrit language and Hin¬
duism to India.

The Maucya Empire and Gupta dynas-

prevenl the transfer of government funds
t o s t a t e b a n k s . I t f u n c t i o n e d f o r b r i e f
periods from 1846 but could not meet the
strains of financing the civil war. Hie
FEDERAL RESERVE ACT (1913) marked its
demise.
I N D E X O F F O R B I D D E N B O O K S
(Index Librorum Prohibitorvm), official
list of books banned by the Roman
Catholic Church as being in doctrinal or
m o r a l e r r o r . A b o o k c o u l d b e r e m o v e d

from the Index by expurgation of offend¬
ing passages, and permission could be
given to read prohibited books. The index
ceased publication in 1966.
INDIA, afederal republic of 22 states and
n i n e u n i o n t e r r i t o r i e s i n S A s i a . I t o c ¬

cupies aland mass ranging from the
Himalayas southward to Cape Cormorin
on the Indian Ocean, and shares the trian¬
gular-shaped Indian subcontinent with
PAKISTAN, NEPAL. BHUTAN and BANGLADESH.
The world’s second most populous
country. India has sought development aid
w h e r e v e r i t i s o f f e r e d , a n d f o l l o w s a
policy of non-alignment.

Official name: Republic of India
Capital: New Delhi
Area: l,222,559sq mi
Population: 866,352,(X)0
G r o w t h r a t e : ! , 9 %
Languages: Hindi, English; 14 other offi¬
cial naiional languages
Religions: Hindu. Muslim, Christian.
Sikh. Buddhist. Jainism
Monetary unit(s): 1rupees 100 paisa

Land. The chief geographical regions of
NIndia are the TTiar Desert along the
Pakistan border; the mountain valleys of
Kashmir (disputed with Pakistan); the fer¬
tile plains of the Ganges and Brahmaputra
rivers; and the Himalaya Mts, with Nanda
Devi (25.645ft), India's highest peak. The
m o u n t a i n s s h i e l d I n d i a f r o m t h e c o l d
winter winds of central Asia. The Deccan
plateau, bordered by the Western and
Eastern Ghats mountain ranges occupies
most of SIndia. Here rivers flow sluggish-



6 1 2 I N D I A N A

ties represented high points of Buddhist
and Hindu rule, but India was never
united, and from the 10th century AD,
Muslim invaders added to the conflicts. In
the 14th century the Delhi Muslim sul¬
tanate and the Hindu k ingdom of
Vijayanagar in the Swere dominant; in
the 152te the Muslim empire of the
Moguls was founded. Europeans also
began to exert influence in the Indian sub¬
continent. In 1510 the Portuguese took
Goa, and soon the Dutch. British and
French were vying for Indian trade. In the
18th century English and French interests
contested for control of the by then
moribund empire. Victory went to the
British East India Company, whose first
governor-general of India was Warren
Hastings (1774).

In 1885, the Indian National Congress
Party was set up; under Mahatma Gandhi
and Jawaharlal Nehru it ted the movement
for independence. Jinnah led the Muslim
League urging partition into India and
Pakistan on religious grounds. M^y
tiiousands died in fierce communal riots
following partition in 1947.

India achieved sovereign status in 1948.
The constitution (1949) provided for a
bicameral democratically elected parlia¬
ment and acabinet government with
prime minister and apresident. The Con¬
gress Party has been the dominant party,
first under Nehru and (since 1966) under
his daughter Indira Gandhi. Afrontier war
in 1962 sdso emphasized the strained rela¬
tions between India and China. Sikkim be-

Indian state in 1975, the same

I n d i a n a P r o fi l e
Name of state: Indiana
Capital: Indianapolis (Other cities: Fort
Wayne, Gary, Evansville, South Bend)
Neî bors: Mich., 111., Ky.. Ohio
Statehood: Dec. 11,1816 (I9th state)
Fami l iar name: Hoosier State
Area:36,29isqmi
Population (1990): 5.544,000 (Rank: 14)
%change 1980-M: 1.0
Density per sq mi: 154.6
%metropolitan: 68.5
Electoral votes: 12

Racial comp.: White. 90.6%; black,
7.8%, Hispanic, 1.8%; Asian, 0.7%
Per capi ta money income (1987) :
$11,078 (Rank: 30)
Elevation: Highest-1.257ft, Wayne Coun¬
ty. Lowest-320ft, Ohio River in Posey
County
M o t t o : " T h e c r o s s r o a d s A t n « i c a "
Slate llowen Peony
Sta te b i rd ; Card ind
State tree: Tulip tree (yellow poplar)
State song: "On the Ba^s of the
Wa b a s h "
I N D U S T R Y A N D T R A D E
Gross state product (1986):
$84.9 bU. (Rank; 14)
Farm products: Com, soybeans, bogs,
ca t t le
Farm marketings (1989): $
4.3 bil. (Rank: II)
Manufactures: Ternary metals, electrical
equipment, transportation equipment,
chemicals, machinery, food products
Value of mfrs. shipped (19^:
$83.8 bU. (Rank; 9)
Mining: Coal.

c a m e a n

year Mrs. Gandhi was convicted of elec¬
tion irregularities. She declared astate of
emergency, jailed her opponents and
began to rule by decree. Mrs. Gandhi’s
party was defeated in the general elections

1977 by the Janata Party, acoalition.
The new government dismantled the state
of emergency. The coalition, however,
began to disintegrate, and in 1980 Mrs.
Gandhi again became prime minister. In
1984 Mrs. Gandhi was assassinated by
Sikh members of her bodyguard in retalia¬
tion fw her suppression of Sikh extremists
seeking autonomy for the state of Punjab.

She was succê ed as prime minister by
her son, Rajiv Gandhi, whose policies of
reduced taxes, tariffs, and government
regulation contributed to the greatest in¬
dustrial expansion in India’s history. But
the new prosperity did not extend to
die countrysid̂  and Sikh extremists con¬
tinued to terrorize Hindus. Rajiv Gandhi’s
initial popularity faded among charges of

i n

arbitrariness, corruption, and foreign in¬
fluence. He was assassinated in 1991.
INDIANA, the Hoosier State, east north
central state of the US Midwest, bordered
by the Ohio Ron the Sand abutting on
Lake Michigan in the NW. The center of
the stale is afertile plain; the Nis part of
the Greai Lakes plain, and the Sis hilly
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l o w l a n d .
TTie state was settled by migrants from

Ohio and the northeast and from the South
attracted by the rich farmland. The
development of industry during and after
the aviL WAR did not alter the culturally
c o n s e r v a t i v e c h a r a c t e r o f t h e s t a t e .
European immigrants were drawn to
Chicago rather than to Indianapolis or
Te r r e H a u t e . I n t h e 1 9 2 0 s a n d 1 9 3 0 s
sociologists Robert and Helen Lynd
studied Muncie, Ind., which they called
"Middletown," as representative of middle
America. Today the slate still has no great
metropolitan area, and the conservative
small-town character documented by the
Lynds persists, despite the distress caused
by the decline of Indiana’s old "Rust Belt"
industr ies.
INDIAN AFFAIRS, Bu reau o f , US
federal agency, part of the Department of
the Interior, set up in 1824 to safeguard
the welfare of American Indians. It acts as
trustee for tribal lands and funds, super¬
vises the reservations and provides wel¬
fare and education facilities.
I N D I A N A P O L I S 5 0 0 , t h e p r e m i e r
Amer ican automobi le race. The 500-mi Ie
event has been held annually on Memorial
Day at Indianapolis (Ind.) Speedway since
1911.

INDIAN OCEAN, at about 28.350,000^
mi the world's third largest ocean. It is
bounded by Antarctica to the S. Africa to
the W, and Australia and Indonesia to the
E. The Indian subcontinent divides the N

part of the ocean into two great arms, the
Arabian Sea to the Wand the Bay of Ben¬
gal to the E. Largest of its many islands
are Madagascar and Sri Lanka; others in¬
c l u d e Z a n z i b a r , M a u r i t i u s a n d t h e
Seychelles. Major inflowing rivers include
the Limpopo. Zambezi. Ganges and Indus.
The deepest recorded point is in the lava
or Sunda Trench (25.344ft).

INDIAN PIP^ low, flowering plant of
the family Ericaceae. Often mistaken for
fungus, which actually serves as food for
it, the Indian pipe grows in moist woods
in eastern Asia and North Amer ica. The

Indian pipe got its name because it
resembles agroup of clay pipes.
I N D I A N R E S E R V A T I O N , l a n d s e t
aside by the US government for use by
Native Americans. During the early and
middle 19th century, the government es¬
tabl ished Indian reservat ions west of the
Mississippi River. There are now ap¬
proximately 285 federal and state Indian
reservations, covering 50 million acres in
about 30 states.

INDIANS, American, name given by
European explorers to the aboriginal in¬
habitants of the Western Hemisphere. It is
generally believed that the ancestors of
these first Americans migrated from Asia
c26,000 years ago across aland bridge
(now the Bering Strait) between Siberia
and Alaska. Aless popular theory sug¬
gests that the native Americans evolved
on the Amer ican cont inent . I t is cer ta in
that by 6000 BC the Indians were dis¬
tributed widely throughout North and
South Amer ica.
C e n t r a l a n d S o u t h A m e r i c a n I n d i a n s
are, like their counterparts in the N,
believed to be of Asiatic origin. The major
Indian groups in Central and NSouth
America at the beginning of the European
conquest (16ih cenmry) included the
CARIBS. ARAWAKS. AZICCS, MAYAS and INCAS.
The Maya civilization had reached its
zenith some 700 years before, but the Inca
and Aztec were at their peak. The three
cultures had developed complex political
and religious structures, built great
temples, roads and bridges and achieved
sophisticated astronomical and calendrical
calculations, yet writing was rudimentary
and wheeled iranspori unknown. The cul¬
tures were overthrown and millions of In¬
dians killed by warfare and disease during
the 16th-century Spanish conquest. The
Spanish government proclaimed the In¬
dians to be subjects and not slaves, but the
settler community treated them as chattels
and subjected them to forced labor. The
situation was little belter in Portuguese
Brazil, though iesuii-run plantations here
a n d e l s e w h e r e t r e a t e d t h e i r I n d i a n s
humanely. Where they were able to, In¬
dians withdrew physically and psycho¬
logically from European culture. South
American independence in the 19th cen¬
tury did little to improve their status.
Atrocities committed against them by rub¬
ber barons in the early 20th century
brought adegree of government protec¬
tion.

In Mexico Indian influence in the 1910-
17 revolution, the restitution of certain In¬
dian property rights and some integration
between Indian and European cultures
greatly improved the status of Indians. In
South America progress is fieful, however,
for cultural more than racial reasons. In¬
dian tribal values lay more emphasis on
the communal good and the sanctity of the
soil; they cannot be easily integral̂  into a
money economy. There is still agood deal
of exploitation and maltreatment of
remote tribes, often by government offi-
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Nevada Ranges. Food was plentiful in ihe
Wpart, and most tribes lived simply by
gathering. Their culture was not sof̂ sti-
cated and there was l i t t le war fa re . The

dietary staple was acorn flour rabbits,
deer, e lk and car ibou were hunted, and
there was fishing in the N.

T h e t r i b e s o f t h e N o r t h w e s t C o a s t ,
notably the Haida, KwakiutI and Nootka,
lived dong the Pacific coast from SAlas¬
ka to NCal. The area was r ich in food,

principally fish, freeing the tribes to
develop an elaborate and sophisticated
culture. Art, particularly carving, was
complex and developed; it still flourishes
today, often commanding high prices. So¬
cial status was based on the surplus wealth
available, mainly throu^ the potlatch
ceremony, in which office or status was
gained by the distribution or destruction of
wealth. The Ntr ibes retain much of their

culture today.
The peoples of the sparse North region

from Nev^undland to Alaska belonged
CO the Athabascan language group in the
Wand the Algonquian group around Hud¬
son Bay. Warfare played small part in
their seminomadic life styles; too much
energy went into the search for food.
ReligjOD. Most Indian religion, even the
fasts and sel f -mort ificat ion of the Pla ins
Indian Sun Dance, reveals adeep-felt
communion wi th nature and abel ie f in a
divine power. Individuals and kin groups
of many tribes had spiritual ties with par¬
t i c u l a r " t o t e m ' ' b i r d s a n d a n i m a l s .

Shamans performed sacred rituals and
treated the sick. Ihe 1880s saw the tragic
rise and fall of another Indian religion, the
millennarian ghost dance
I N D I A N T E R R I TO RY, r e g i o n Wo f
Ark., into which the Five Civilized Tribes
were forcibly moved under the 1830 In¬
dian Removal Act. In 1866 they were
penalized for supporting the South in the
Civa. WAR by having other tribes resettled
in the Wpart of diis territory. Massive
white settlement of other portions after
1889 led to disorder and Che collapse of
tribal government; by 1906 whites out¬
numbered Indians six to one, and Che ter¬
ritory was incorporated into the state of
O k l a h o m a .
INDIAN WARS, the continuing struggle
between the North American Indians and
white colonizers from the earliest colonial
times to the late 19th century. The first
permanent English settlement was estab¬
lished at Jamestown. Va„ in 1607; despite
peaceful trade with the Indians under
Powhatan, hostilities began in 1622 and

dais; they are still sometimes brutally
iiven off their lands, or simply mas¬
sacred.
North American Indians. By the time of
the European incursion, there appeared to
have been about 900,000 Indians Nof the
Rio Grande. European weapons, diseasesand destruction oi natural resources took
their toll, however, and the Indian popula¬
tion declined rapidly. The Indians had
hundreds of peoples and naticnis. with as
many languages. These may be divided
i n t o s i x b r o a d c u l t u r e a r e a s : E a s t e r n
Woodlands. Plains, Southwest, Plateau,
Northwest Coast and North or Sub-Arctic;
the Eskimos are treated separately.

Early inhabitants of the Eastern Wood¬
lands region in the EUS were the Mound
Builders of the Mississippi 'Valley. Later
tribes in the area belonĝ  to the great Al¬
gonquian and Iroquoian linguistic
families; they included Cherokee, Chick¬
asaw, Choctaw and Creek. In the SE the
Seminole were the dominant tribe. Hie
Iroquois confederacy bad effective politi¬
cal stractuxes which were strengthened
when the colonists appeared. Their main
occupations were farming, tribal warfare
and religious ceremonies.

The vast Plains area lay between the
Mississippi Rand the Rocky Mts. It was
uninhabited until the 1600s, when the in¬
troduction of horses and guns by settlers
made it possible for tribes to live as
nomadic buffalo hunters. These included
flte Apache, Cheyenne, Sioux, Comanche,
Blackfoot and Arapaho. The buffalo herds
supplied food, fuel, bone utensils and skin
for shelter and clothing. Status was
achieved by success in warfare, often in
defense of hunting grounds. Hie Plains In¬
dians maintained along resistance to
w h i l e e n c r o a c h m e n t w i t h s k i l l a n d
courage.

The original inhabitants of the South¬
west, what is now Ariz.. N.M., SCol. and
SUt., included agroup called the Basket
Makers (AD 100-700), who may have
been the ancestors of the Pueblo Indians.
The peace-loving Pueblo peoples
depended on agriculture for fooa, while
their neighbors, tribes of the Apache and
Navaho, relied on hunting and marauding.
The Apaches were seminomadic, whereas
the Navaho lived, and still live, in wooden
hogans. Today there are about 200.000
sheep-farming Navaho on their reserva-
tiCHi in Ariz.. the largest existing Indian
group. The plateau regioD included most
of what is now Cal. and the Great Basin
between the Rocky Mts and the Siena
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by 1644 the Indians had been crushed. Id
New England, early relations between
Pur i t an se t t l e rs and l oca l I nd ians were
good: but in 1636 war broke out with the
Pequot tribe, resulting in their massacre.
With the end of King Riitip’s Warin 1678
Indian resistance in New England was
broken.

The FRENCH AND INDIAN WARS (1689-
1763) involved the NE tribes in constantly
shifting alliances. In the long struggle for
possession of North America both France
and Britain offered guns and liquor to win
Indian al l ies. In 1763 the t r ibal a l l iance
headed by Pontiac resulted in British
recognition of Indian territory and hunting
tights. This was ignored and flouted by
the colonists and corrupt officials.

With the REVOLUTIONARY WAR in 1775
the colonists needed Indian alliances, and
trade regulations were introduced to
protect the Indians from exploitation.
Trade and land companies continued to
cheat the Indians, however, provoking
uprisings which government troops were
sent in to crush. In 1811 an al l iance of
sou the rn and wes te rn t r i bes unde r t he
S h a w n e e c h i e f t a i n T e c u m s e h w a s
defeated at the Tippecanoe Rby William
Henry Harrison; Tecumseh’s death in
1813. a^er an abort ive al l iance with the
British in the war of isi2, vimially ended
Indian resistance in this area. The Semi¬
nole in Fla., however, continued hostilities
unt i l 1816. In 1830 the Ind ian Removal

Act, passed by President Jackson,
authorized the transfer of SE tribes to land
Wof Che Mississippi. Indian resistance
was met by illegal force; Jackson even ig¬
nored aSupreme Court order upholding
the land rights of the Cherokees.

In 1855, the defeated Nez Perce tribes
were given land in the NW states, but
when gold was found in the area they
were again forced to move. Chief Joseph
led an unsuccessful revolt against this in
1877. The Cal. gold rush also led to the
oveminning of Indian lands and to the
deaths of thousands of Indians 1848-58.
The second half of the 19th century saw
the Tinal suppression of the Indians. The
Navaho. holding the land between the Rio
Grande and Cal,, were defeated by Kit
Ca rson i n 1863 and t r ans fe r red t o NW
Ariz. After the ova, war attempts were
made to restrict the Apaches, though
Cochise and others resisted: their last war
chief, Gerooimo, surrendered in 1886. In
1871 the government ceased to recognize
Indian tribes as independent nations.

The Great Pla ins, home of the Sioux.

Apache and Cheyenne, were subdued
1870-90 by acombination of military
force and the depletion of buffalo herds.
The Indian victory at the battle of Little
Bighorn only hastened their defeat; it was
marked by the surrender of Crazy Horse in
1877, and the suppression of the Ghost
Dance in 1890.
INDIGO, ab lue dye obta ined f rom
leguminous plants of the genus In-
digofera. The dye is produced by natural
acidation of asolution containing pieces
of the plants. Cultivation of indigo plants
was once carried out on alarge scale in
India, but cheap synthetic indigo is now
mainly used. Family; Leguminosae.
INDIUM, chemical element; symbol In;
at.wt. 114.82; at.no. 49; valence 1,2. or 3.
Indium is most frequently associated wiA
zinc minera ls , and i t is f rom these that
most commercial indium is now obtained.

The pure metal gives ahigh-pitched “ciy"
when bent. It wets glass, as does gallium.
It has found applicatitm in making low-
melting alloys.
INDOCHINA, political term for penin¬
sular SE Asia between China and India. It
was formerly French Indochina, now
divided into Vietnam, Laos and Cam¬
bodia. Die area contains two densely
peopled, rice-rich deltas (Red Rin the N,
Mekong Rin the S) separated by Ao-
nami te Mt . cha in . Tha is , Laos and An-
namese (V ie tnamese ) se t t l ed I ndoch ina
ftom the N.
INDO-EUROPEAN LANGUAGES, one
of the most important language families,
spoken throughout most of Europe and
m u c h o f A s i a , a n d d e s c e n d e d f r o m a
hypothetical common ancestor, Proto
Indo-European, extant more than 5,000
years ago. There arc two main branches.
Eastern, with six main groups, and
Western , w i th four. The Eas te rn b ranch
i n c l u d e s d i e e x t i n c t A n a t o l i a n a n d
Tocharian groups, as well as Albanian,
Armenian, Bal to-Slav ic and Indo- l ran ian.
T h e W e s t e r n b r a n c h i n c l u d e s C e l t i c .
Greek. Romance or Italic (Latin and the
languages derived from it) and Teutonic
or Germanic (one of which is English).
(See also languacie.)
INDONESIA, republic in SE Asia, oc¬
cupying most of the enormous Malay Ar-
chipelago.
L a n d . I n d o n e s i a c o n s i s t s o f m o r e t h a n
13,000 islands and islets strung out along
the equator from Sumatra to New Guinea.
There are duee main island groups: the
Greater Sunda Islands, including lava,
Sumatra, Indonesian Borneo (Kalimantan)
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There is some light manufacturing, mostly
c e n t e r e d o n J a v a I b e m u l t i t u d e o f i s ¬

lands, most of them rugged and moun¬
tainous. hinder tran^rtation; air links are
important,
ffistory. Primitive man existed on Java cl
million years ago. CivUization grew undo'
Indian influence aftw the 4th century AD;
several kingdoms flourished from the 12th
to 14ih cenniries. Islam spread swiftly in
the 13th century. European impact began
in 1511 when the Portuguese captured
Malacca. But Portugal eventually kept
only ETimw, losing control to the com¬
peting English and Dutch. The victorious
Dutch East India Company founded
Batavia (Jakarta) in 1619 and dominated
the so-called Dutch East Indies unti l the
N e t h e r l a n d s a s s u m e d c o n t r o l i n 1 7 9 8 .
Britain occupied dte islands (1811-16)
during the Napoleonic Wars, then returned
them to the Dutch, who
cash-crop exports during the 19th century.
Nationalist movements emerged in the
early 1900s and af^r Indonesia’s occupa¬
tion by Japanese forces in WWII (1942-
43), Sukarno proclaimed Indonesia an in¬
dependent republic; the Dutch were forced
to grant independence in 1949.

P r e s i d e n t S u k a r n o ' s d i c t a t o r i a l , a n t i -
Western regime and extravagant spending
damaged the economy; General suharto
deposed Sukarno in 1968. He suppressed
left-wing groups; sevwed links with com¬
munist China and restored relat ions with
the West. He sou^l to stabilize the
economy, and in 1971 held the first free
elections since 1955. In 1975, after Por¬
tugal withdrew from East Timor, In¬
donesian troops invaded, and in 1976 the
region was procltumed aprovince of In¬
donesia, amove not recognized by the
UN. Domestically, Suharto welcomed
foreign investors and turned national
development over to ateam of technocrats
most of whom had been educated in the
US. Internationally, Indonesia became a
stabilizing influence in SE Asia. Suharto
helped create the Association of Southeast
Asian Nations (ASEAN), and in 1987 he
insisted that tte group’s third summit
meeting be held in Manila as agesture of
support for Riilippine president Corazon
Aquino. He was also active in seeking
V i e t n a m ' s w i t h d r a w a l f r o m C a m b o d i a .
Nevertheless, Suharto was increasingly
criticized for his closed political system,
his ̂ wing isolation and personal!̂  cult,
and corruption among his friends and
family.

But in 1988 he was reelected to his fifth

and Sulawesi (Celebes); the Lesser Sunda
Islands, induing Bali. Flores, Lombok,
Sumba, Sumbawa and Timor; and the
Mduccas (Maluku), including Ambon,
Am Island, Banda islands, Buru, Ceram,
Halmahera and the Tanimbar Islands. In¬
donesia also has Irian Jaya (W New
(̂ nea). The islands are mountainous and
volcanic (many actively so), with trc^ical
rain forests nourished by ahoi, wet
equatorial climate. There is abundant wild
life, including many marsupials and the
Komodo dragon.

expanded

Official name: Republic of Indonesia
Spiral: Jakarta
Arca:741,101sqmi
Population: 193,560,000
Growth ra te : 1 .8%

Languages; Bahasa Indonesia, many
others
Religions: Muslim, Christian. Buddhist
Monetary unlt(s): 1mpiah= 100 sen

People. Two-thirds of the population live
on Java, site of the coital and chief pon,
Jakarta. The population can be broadly
divided into Malays and Papuans witii
Chinese. Arabs and others; Bahasa In¬
donesia is the official language but over
250 other languages are spoken. Educa¬
tion is compulsory and most Indonesians
a r e l i t e r a t e . T h e r e a r e m o r e t h a n 5 0
universities and technological institutes.
Economy. Some 70% of the population
are farmers, producing rice, coconuts, cas¬
s a v a , C ( H T ) ,

spices, and coffee and raising cattle, goats,
hogs and chickens. Forest products in¬
cline hardwoods, rubber, palm oil.
quinine and kapok. The economy rests
largely on agriculture, forestry and
fisheries, but mineral resources are being
increasingly exploited. Coal, bauxite, cop¬
per. manganese, nickel and precious me¬
tals are mined. Indonesia’s most important
products are oil. its chief export, and tin,
of which it is one of the world's majev
^Hoducers. In general raw materials are ex¬
ported and manu^tured goods imported.

u t s , s w e e t p o t a t o e s ,
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five-year lenn as president.
INDUCTION, E lec t romagDetk , the
phenomenon in which an electric field is
generated in an electric circuit when the
number of magmiic field lines passing
through the circuit changes: independently
discovered by M. Faraday and J. Henry.
Hie voltage induced is proportional to the
rate of change of the field, and large vol¬
tages can be produced by switching off
quite small magnedc fields suddenly.
WDULGENCE, in the Roman Catholic
Church, aremission of the temporal
punishment (on earth or in purgatory) that
remains due for sin even after confessicm.
absolution and doing penance. In con¬
sideration of prayers and good works, the
Church may grant plenary (full) or partial
indulgences by administering the merits of
Christ and the saints. Sale of indulgences
was denounced by the l̂ testant re¬
formers. and the abuse was djolished by
the Council of Trent.
INDUS RIVER, rising in the Himalayas
of WTibet and flowing 1.800mi through
Kashmir and Pakistan to its 7Smi-loQg
delta on the NArabian Sea. Cradle of the
ancient indu; valley civilezation, it is
now an important source of hydroelectric
power and irrigation.
INDUSTRIAL ARTS, area of general
e d u c a t i o n t h a t i n c l u d e s e l e c t r o n i c s ,
graphic arts, industrial crafts, industrial
drawing, metalworking, plastics and
photography. Industrial ^courses may
focus on one skill in depth, or several
skills in abroader way.
INDUSTRIAL DESIGN, the specia l
relationship between the artist, the con¬
s u m e r a n d t h e m a n u f a c t u r e r i n a
developed industrial society. Its full ex¬
pression is everywhere present—from the
mass-produced automobile to the mass-
produced ready-to-wear suit.
INDUSTRIAL RELATIONS, the con¬
duct of relations between organized labor
and management, and the reladons be¬
tween individual workers and their imme¬

diate supervisors. Wage rates, work condi¬
tions and productivity are among potential
sources of conflict between the two sides.
Unresolved conflicts can result in str ikes
and lockouts that cut output and profits
and thas harm employees and employer
alike. In the US the federal government
helps to settle major industrial disputes,
the National Labor Relations Board serv¬
ing as adjudicator.
I N D U S T R I A L W O R K E R S O F T H E
WORLD (IWW), American labor or¬
ganization, foiuK^ 1905 by revolutionary

socia l is ts to rad ica l ize the labor move¬

ment. It reached its greatest influence
1912-17, with apolicy of confroQtaiioo,
often violent; at its peak it had almost
100,000 members. Unlike the American
Federation of Labor (AFL) it aimed not at
improving labor conations but at revolu¬
tion. It lost support by attempting to ex¬
ploit WWl; its strikes were considered
t r e a s o n a b l e . I W W l e a d e r s w e r e i m ¬
prisoned and the movement almost wholly

ppressed.
I D U S VA L L E Y C I V I L I Z AT K M V,

centered around the Indus Rin India and
Pakistan, the earliest known urban culture
of the Indian subcontinent. Superimposed
on earlier stone- and bronze-using (see
STONE AGE: BRWZE AGE) CUltUTeS dating
from c4000 BC, the Indus Vdley civiliza¬
tion, with its main cities Harappa and
Mohenjo-Daro. lasted firom czSOO
cl750 BC. About 100 of its towns and vil¬
lages, some with fortified citadels, have
been identified.
INERT GASES, former name for the
N O B L E G A S E S .

INERTIA, [vpperty of all matter, repre¬
senting its resistance to any alteration of
its state of motion. The mass of abody is
aquantitative measure of its ineitia; a
heavy body has more inertia than alighter
one and needs agreater force to set it in
motion. Newtem's laws of motion depend
on the concept of inertia. In Einstein’s
theory of relativity, inertia, or mass, is
equivalent to energy.
INFALLIBttJTY, Papal. See papacy.
I N F A N T I L E P A R A L Y S I S . S e e p o u o -
M Y E L I T I S .

INFANTRY, body of soldiers who fight
on foot using li^i weaponry, such as
rifles, machine guns, bazook̂ , mortars
and ̂ nades. D^pite the mechanization
of warfare, infantry units still form the
largest combat branch of most armies. In
the US army an infantry division consists
of about 15,000 infantrymen and normally
comprises eight infantry battalions and
two supporting armored battalions equip¬
ped with tanks and heavy weapons.
INFECTION, asuie or condi t ion in
which the body or apart of it is invaded
by apathogenic (disease-causing) agent
(microorganism or virus) that, under
favorable conditions, multiplies and
produces effects that are injurious. Local¬
ized infection is usually accompanied by
inflammation, but inflammaiioD may
occur without infect ion.
INFECTIOUS DISEASES,
caused by any microorganism, but par-

s u i

t o

diseases
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characterized by rising prices of goods
and services and resul t ing in the
diminished purchasing power of anation’s
money. It is the opposite of deflation,
where prices and costs are falling.

Inflation in the US is measured by the
C o n s u m e r P r i c e I n d e x , w h i c h r e fl e c t s
price changes of a"market basket" of
goods and services commonly purchased
by householders and udiich indicates the
cost of living. Inflation is generally con¬
sidered unfavorable because (1) it may
le^ to undesirable redistribution of re^
income where people with fixed incomes
or whose money income rises more slowly
than the rate of inflat ion suffer aloss in

their purchasing power; (2) unless interest
rates rise, saving is discouraged as Che
sum saved falls in value over time; (3)
higher prices and costs make anation’s
exports less competitive in the internatiot*-
al market, thus adversely affecting domes¬
tic production, employment and the
balance of payments.

The two principal theories on the causes
of inflation are the Cost-Push theory,
which explains inflation as stemming from
higher costs of production leading to
higher prices, and the Demand-Pull
theory, which attributes inflation to exces¬
sive aggregate demand caused by an ex¬
cess volume of money relative to the
available supply of goods and services,
driving up prices. Remedies for inflation
depend on which of these two theories is
accepted. Demand-Pul! dieorists advocate
use of fiscal and monetary policies (con¬
trol over money supply) to restrain ag¬
gregate demand. Cost-Push theorists, by
contrast, would either aUow unemploy¬
ment to rise or would intervene in wage
negotiations to curtail inflationary wage
c l a i m s .

INFLORESCENCE, term applied to the
conspicuous clusters of flowers that are
produced by many angiosperras. There are
several types of inflorescence, the forms
of which v^ according to the arrange¬
ment of individual flowers. In the type of
i n fl o r e s c e n c e k n o w n a s a r a c e m e t h e
flowers are a t tached to the main flower

axis by short stalks, or pedicels, of ̂ ual
length, for example the hyacinth, while in
the spike there are no pedicels and the
flowers are directly attached to the main
axis, for example the gladiolus.

Plants such as lilac and oats have an in¬
florescence s im i la r to a raceme, bu t the

pedicels bear more than one flower. This
formation is called apanicle. In the
corymb, the pedicels are of unequal length

ticularly viral and bacterial diseases and
parasitic diseases, in which the causative
agent may be transferred from one person
to another (d i rect ly or indi rect ly) .
Knowledge of the stages at which apar¬
ticular di-sease is liable to infect others and
of its route (via skin scales, cough par¬
ticles, clothing, urine, feces, saliva, or by
insects, particularly mosquitos and ticks)
help physicians to limit the spread of dis¬
eases in epidemics.
I N F E R T I L I T Y, t h e i n a b i l i t y o r
diminished ability to produce offspring.
The condition may be present in either or
both sexual panners and is not necessarily
irreversible. Infertility affects about 15 %
of couples in the US and causes can be
identified in 90 %cases: of I(X) subfertile
couples, about 40 will involve amale fac¬
tor. 20 afemale hormonal defect, 30 a
female tubal disorder and 10 a"hostile"
cervical environment.
INFINITY, aquantity greater than any
finite quantity. In modem mathematics in¬
finity is viewed in two ways. In one, the
word infinity has adefinite meaning; and
with transfmite cardinal numbers, for ex¬
ample, it may have aplurality of mean¬
ings. In the other, infini^ is seen as a
limit; to say that parallel lines intersect at
infinity, for example, means merely that
the point of intersection of two lines may
be made to recede indefinitely by making
the lines more and more nearly parallel.
INFLAMMATION, the complex of reac¬
tions established in body tissues in
response to injury and infection. It is
typified by redness, heat, swelling and
pain in the affected part. The first change
is in the capillaries, which dilate, causing
erythema, and become more permeable to
cells and plasma (leading to edema).
White blood cells accumulate on the capil¬
lary walls and pass into affected tissues;
foreign bodies, dead tissue and bacteria
are taken up and destroyed by
ph^ocytosis and enzyme action. Active
substances produced by white cells en¬
courage increased blood flow and white
ceil migration into the tissues. Lymph
drainage is important in removing ̂ ema
■fluid and tissue debris. Antibody and an¬

tigen reactions, allergy and other types of
immunity are concerned with the initiation
and perpetuation of inflammation. Inflam¬
matory diseases comprise viral and bac¬
terial disease, parasitic disease and disor¬
ders in which the inflammatory response
is activated inappropriately (e.g., by
autoimmunity), causing tissue damage,
INFLATION, economic phenomenon
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so (hat the inflorescence has aflat-topped
appearance, for example hawthorn. In
some plants, particularly those of the
family Composiiae, all the flowers are
bunched on aflat disk, this arrangement
being known as ahead. In the simple
umbel the pedicels app^ to arise from a
central point, while in the compound
umbel several simple umbels are borne on
asingle stalk or ray and each inflores¬
cence comprises anumber arays growing
from the tip of the main axis. Asimple
umbel is produced by the milkweed and
most members of the carrot family (Um-
belliferae) produce compound umbels.
INFl^UENZA, grippe, or flu, agroup of
viral diseases causing mild respiratory
symptoms, fever, malaise, muscle pains
and headache, and often occurring in
rapidly spreading epidemics. Gastrointes¬
tinal tract symptoms may also occur.
Rarely, it may cause asevere viral
pneumonia. Acharacteristic of influenza
viruses is their property of changing their
antigenic nature frequently, so that im¬
munity following aprevious attack ceases
to be effective. TTiis also limits the usefiil-
ness of influenza vaccination.
I N F O R I V I AT I O N R E T R I E VA L ,
branch of technology of ever-increasing
importance as man attempts to cope with
the "infonnation explosion." To store and
h a v e r e f e r e n c e t o t h e v a s t a m o u n t o f
printed matter produced annually is im¬
possible for most libraries. The problem
can be solved by microphotography and
computer storage. Asm l̂ CD-ROM can
c o n t a i n s o m e 1 4 0 , 0 0 0 p a g e s o f
manuscript
INFORMATION THEORY, o r com¬
munication theory, acnathem^cal dis¬
cipline that aims at maximizing the infor¬
mation that can be conveyed by com¬
munications systems, at the same time as
minimizing the errors that arise in the
course o f t ransmiss ion . The in fo rmat ion
content of amessage is conventionally
quantified in terms of "bits" (binary
dî ts). Each bit represents asimple alter¬
native in terms of amessage, ayes-or-no;
in terms of the components in an electrical
circuit, that aswitch is opened or closed.
Mathematically, the bit is usually repre¬
sented as a0-or-l. Complex messages can
be represented as series of bit alternatives.
Five bits of information only are needed to
specify any letter of the alphabet, given an
appropriate code. Thus able to quantify
" i n f o r m a t i o n . " i n f o r m a t i o n t h e o r y
employs statistical methods to analyze
practical communications problems. (See

also coMPtrrai).
INFRARED RADIATION, electoomag-
NEnc RADtATiON of Wavelength between
780nm and 1mm, strongly radiated by hoc
objects and also termed beat radiation.
Detected using photoelectr ic cel ls,
bolometers and photography, it finds
many uses—in the home for heating and
cooldng and in medicine in the treatment
o f musc le and sk in cond i t i ons . In f ra red
absorption spectroscopy is an important
analytical tool in organic chemistry.
Militapf applications (including missile
detection and guidance systems and night-
vision apparatus) and infrared photog¬
raphy exploit the infiared window, the
spectra] band between 7.5 and Ilm in
which the atmosphere is transparent. Tliis
and the high infrared reflectivity of foliage
give infrared photographs their striking,
often dramatic clarity, even when exposed
under misty conditions.
I N G E , W i l l i a m ( 1 9 1 3 - 1 9 7 3 ) , U S
playwright, noted for psychological
studies of life in small Midwest towns, in
such plays as Come Back. LitHe Sheba
(1950), Picnic (1953) which won aPulit¬
zer Prize, Bus Stop (1955) and ALoss of
Roses {1959}.
INGERSOLL, Rober t Creo i (1833-
1899), US orator, an eloquent and
provocative challenger of religious belief.
He attracted large audiences and his lec¬
tures were widely read and denounced. At
(he 1876 Republican convention be placed
J a m e s G . B l a i n e i n n o m i n a t i o n w i t h a
famous speech in which he called Blaine
the "plumed knight."
INHERITANCE TAX, levy or assess¬
ment on propeny t^ueathed by a
deceased person to aspecific legatee. It
thus diff^ from an estate tax. levied on a
deceased person's estate as awhole. In the
US most states levy both estate and in¬
her i tance taxes ; s ince 1916 the federa l
government has levied only an estate tax.
I N I T I AT I V E , R E F E R E N D U M A N D
RECALL, methods by which acountry’s
citizens may directly intervene to in¬
fluence government policy between elec¬
tions. Initiative, provided for in most US
states, is aprocedure whereby anew law
is proposed in apetition, then submitted to
avote by the legislature or electorate or
both. Laws so passed are generally not
subject to veto. Referendum allows
citizens adirect vote on proposed laws
and policies. Areferendum may be
demanded by petition, but in most US
states it is mandatory for measures such as
const i tu t iona l amendments and bond is -

a
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fomented the witchcraft hysteria and med¬
dled in Italian politics. For afee he kept
the brother and rival of Sultan Bayazid II
imprisoned. Innocent XI (1611-1689),
was pope from 1676. An opponent of
Quietism, he favored toleration of Protes¬
tantism, and over this and the issue of
papal power clashed with Louis XIV of
France. Innocent XII (1615-17(X)), was
p o p e
abolished nepotism and was renowned for
his piety and charity. Innocent XIII
(1655-1724), was pope from 1721. He be¬
stowed Naples and Sicily on their de fecto
possessor, the Emperor Charles VI, and
recognized the claims of James, the Old
Pretender, to the British throne in the hope
of aCatholic revival there.
INOCULATION, the injection or intro¬
duction of microorganisms or their
products into living tissues or culture
mediums. It is used in man to establish an¬
tibody formation and immunity in vac¬
c ina t i on .
INORGANIC CHEMISTRY,
branch of chemistry comprising the study
of all the elements and their compounds,
except carbon compounds containing
hydrogen (see organic chemistry). The
elements are classified according to the
periodic table. Classical inorganic
chemistry is largely descriptive, synthetic
and analytical; modem theoretical inor¬
ganic chemistry is hard to distinguish
from physical chemistry.
INQUEST, aformal legal inquiry to
ascertain afact. It is most commonly used
to investigate deaths under circumstances
where violence is suspected. Inquests are
also held in cases where the defendant has
not appeared in court.
INQUISITION, amedieval agency of the
Roman Catholic Church to combat heresy,
first made official in 1231, when Pope
Gregory IX appointed acommission of
Dominicans to investigate heresy among
the Albigensians of SFrance. It aimed to
save the here t i c ’s sou l , bu t a re fusa l to
recant was punished by fines, penance or
imprisonment, and often by confiscation
of land by the secular authorities. Later
the penalty was death by burning. Torture,
condemned by former popes, was per¬
mitted in heresy trials by Innocent IV (d.
1254). The accused was not told the name
of his accusers but could name his known
enemies so that their hostile testimony
might be discounted. Often the Inquisition
was an object of political manipulation. In
1 5 4 2 i t w a s r e c o n s t i t u t e d t o c o u n t e r

E^testantism in Italy; its modem descen-

sues. Recall, adopted by many cities and
some states, provides for the removal of
an elected official by calling aspecial
election. Such an election must usually be
demanded in apetition whose signers
number at least 25% of the votes original¬
ly received by the official. Recall has rare¬
ly succeeded at state level.
INJUNCTION, aformal written court
order commanding or prohibiting any act.
An injunction may be temporary, pending
t h e o u t c o m e o f a c o u r t a c t i o n ; o r p e r ¬
manent, if the court’s decision confirms
the injunction’s validity.
INK, colored liquid used for writing,
drawing, and printing. Traditional ink
(blue, but later apermanent black) was
produced ftx)m gallic acid and tannic acid,
but inks are now based on synthetic dyes.
I N K B L O T T E S T. S e e r o r s c m a c h . H e r ¬
m a n n .

I N N AT E I D E A S , t h e t h e o r y t h a t
knowledge is inherent rather than acquired
by means of sense experience to which
reason is then applî  Derived from
PI.ATO (C427-347 BC), the theory- was
vigorously denied by John locke (1632-
1704), who held the mind to be atabula
rasa or clean slate, and other enlighten¬
ment philosophers.
INNES, George (1825-1894), US
landscape painter. His best-known work,
such as The Lackawanna Valley (1855),
shows the influence of c«iOT and the bar-
BEON SCHOOL. His later woric, such as The
Home ̂ the Heron (1893) is less realistic
and more atmospheric.
INNOCENT, name of 13 popes. Saint
Innocent I(d. 417), was pope from 401.
He championed papal supremacy, but
failed to prevent the sack of Rome by
Aiaric in 410. Innocent HI (cl 161—1216),
w a s p o p e
medievsd papacy reached the summit of its
power and influence. In an assertion of
temporal power be forced King John of
England to become his vassal and had
Emperor Otto deposed in favor of
Frederick n. He initiated the Crusade
(1202) and supported the crusade against
the AJbigenses (1208). He presided over
the Fourth Lateran Council (1215), cul¬
mination of the entire medieval papacy.

Innocent IV (cl 190-1254), pope from
1243, clashed with Emperor Frederick II
over the temporal power of the papacy,
and was forc^ to flee to Lyons, France
until Frederick’s death. He worked for the
unification of the Christian churches. In¬
nocent Vin (1432-1492), pope from
1484, was worldly and unscrupulous. He

f r o m 1 6 9 1 . A s t e r n r e f o r m e r , h e

majo r

f r o m 11 9 8 . U n d e r h i m t h e
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(jaot is the Congregation of the Doctrine
of the Faith.

The Spanish Inquisition, founded in
1478 by Ferdinand Vand Isabella, was a
branch of government and was distinct
from the papal insti tut ion. I ts first
commission was to investigate Jews who
had publicly embraced Christianity but
secretly held to Judaism. Under the grand
inquisitor Torquemada, it became an
agency of official terror—even St. Ig¬
natius Loyola was investigated. It was ex¬
tended to Portugal and South America and
not dissolved until 1820.
INSANITY, in psychology and psycho¬
analysis, aloose synonym for psychosis.
In criminal law, insanity is defin^ as an
individual's inability to distinguish right
from wrong and. therefore, to assume
responsibility for his acts.
INSEC'ilCIDR any substance toxic to
insects and used to control them in situa¬
tions where they cause economic damage
or endanger the health of mac and his
domest ic animals. There are three main
types: stomach insecticides, which are in¬
gested by the insects with their food; con¬
tact insecticides, which penetrate the
cuticle; and fumigant insecticides, which
are inhaled. Stomach insecticides are often
used to control chewing insects like cater¬
pillars and sucking insects like aphids.
They may be applied to the plant prior to
attack and remain active in or on the plant
for aconsiderable lime. They must be
used wi th cons iderab le caut ion on food

plants or animal forage.
INSECTIVORA, an order of small insec¬
tivorous mammals, redded as the most
primitive group of placental mammals,
having diverged litt le the ancestral
form. The skull is generally long and nar¬
row, with aprimitively large complement
of unspecialized teeth in the jaw. Ears and
eyes are small and often hidden
skin. The group includes shrews, hedge¬
hogs and moles.
INSECTIVOROUS PLANTS, or car¬
nivorous plants, specialized plants whose
leaves are adapted to trap and digest in¬
sects. They normally l ive in boggy
habitats or as epiphytes. The insects may
be caught in vase'like traps, by leaves that
spring shut, by atrapdoor or on sticky
leaves. The captured insects are broken
down by enzymes secreted from the plants
and the products absorbed.
INSECTS, animals having an external
skeleton of chitin, characterized by having
the body divided into three distinct sec¬
t i ons : head , t ho rax and abdomen . The

thorax typically bears tw^airs of wings
and three pairs of legs. This last is the
most diagnostic feature and gives them
their alternative name: Hexapoda. The in¬
sects are by far the most diverse class of
inv^ebrates, and many are highly spe¬
cialized. In lenns of numbers they are un¬
doubtedly the most successful group in the
animal kingdom: the number of species
alone exceeds that of all other groups of
animals combined.

The head bears the mouth, complex
mouthpaits, the antennae and eyes. The
moulhparts above all reflect the diversity
of the group. Althou^ they are composed
of the same s i x bas i c s t ruc tu res i n a l l
species, the mouthparts show incredible
modifications to specialized modes of
feeding. Primitively distinct, heavy, ser¬
rated structures fur chewing and crushing
in the cockroach, they form piercing
stylets in mosejuitos and aphids, with
animal or plant juices drawn up acentral
g r o o v e .

The long, coiled proboscis of butterflies
and moths, adapted for sucking nectar, is
a l s o a t u b e — b u t o n e f o r m e d f r o m t h e
modification of different mouthparts. In
wasps and bees some of the mouthparts
have formed atube for drawing up nectar,
white others have retained their chewing
form, for handling wax and pollen. The
thorax also reflects the great diversity of
the insects. Typically athorax has three
segments, each bearing apair of legs, with
the last two segments each having apair
of wings: wings are absent in some primi¬
tive forms (the Apterygota) and modified
in others. In the beetles, and other groups,
one pair of wings loses its flight function
and forms aprotective case for the other
flying wings. In the flies the second pair
of wings is modified as abalancing organ.

Insects have highly developed sense or¬
gans: on the head are compound eyes and
antennae, which are covered with little
"hairs" sensitive to the chemical stimuli of
smell and taste. Little hairs over the body
are sensitive to touch and smell.

The life history of insects usually invol¬
ves alarval stage. As the larva grows, it
passes dirough aseries of molts before it
reaches the adult stage, each lime shed¬
ding the existing, rigid exoskcleton. after
laying down another, larger one within.
The new cuticle is at first soft and can be
extended. It hardens on contact with air.
Larvae are of two types; those which, with
each succeeding molt, not only increase in
size but also show aprogressive develop¬
ment of adul t features: and those which

in fur or
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glass or porcelain are used for rigid
mountings, such as the insulators used to
support power cables. In general, good
thermal insulators are also good electrical
o n e s .

INSULATION, Thermal, the reduction
of t ransfer of heat f rom ahot area to a
cold. Thermal insulation is used for three
distinct purposes: to keep something hot;
to keep something cold; and to maintain
something at aroughly steady tempera¬
ture. Heat is transferred in three ways,
conduction, convection and radiation. The
vacuum bot t le thus uses three d i f fe rent
techniques to reduce heat transfer; a
vacuum between the walls to combat con¬
duction and convection; silvered walls to
imnimize the transmission of radiant heat
from one wall and maximize its reflection
from the other; and supports for the inner
bottle made of cork, apoor thermal con¬
duc to r.
INSULIN, hormone important in met^jo-
lism, produced by the islets of Langerhans
in the pancreas, which act as an endocrine
gland. Insulin is the only hormone which
reduces the level of sugar in the blood and
is secreted in response to arise in blood
sugar (e.g., after meals or in conditions of
stress); the sugar is converted into
glycogen in the cells of muscle theEver under the influence of insulin. Ab¬
sence or arelative failure in secretion of
insulin occurs in diabetes, in which blood
sugar levels are high and in which sugar
overflows into the urine. The isolation of
insulin as apancreatic extract by F. G.
Banting and C. H. Best in 1921 was a
milestone in medical and scientific his-
t o r y -

It is aprotein made up of 50 amino
acids as two peptide chains linked by sul¬
fur bridges. Because it is destroyed in the
gastrointestinal tract, it has to be taken via
subcutaneous injection by diabetics with
severe insulin lack. Its use in diabetics has
revolut ionized t reatment of th is d isease;
the aim in i ts administration is to be as
close to natural secretion patterns as pos¬
s i b l e . I f i n s u f fi c i e n t i n s u l i n i s t a k e n ,
diabetic coma may result, while in excess,
hypoglycemia supervenes; both ^uire
prompt medical treatment. Human insulin
is now produced from bacteria by genetic
engineering techniques.
INSULL, Samuel (1859-1938), English-
born US financier, ̂ cretary to Thomas E-
dison in the 1880s, he became head of the
Chicago Edison Co and built ahuge con¬
glomerate supplying electricity through¬
out 111. and other states. It collapsed in

rentain totally unlike the adult during
growth, but [̂ s through aresting stage,
or pupa, when the internal and external
glTucrures are completely reorganized to
form the adult insect (see metamorphosis).
Some insects, such as grasshoppers, in¬
stead of alarval stage, have anymph stage
in which they already resemble the adult
insect . '
INSTINCT, aphenomenon whose effects

be obsov^ in animals and mao. In
general, one can say that instinctive be¬
havior comprises those fixed reactions to
external stimuli that have not been
learned, such as the sucking instinct or
fear of smothering in infants. In fact, such
behavior seems to stem from acomplex of
hereditary atd environmental factors char¬
acteristic of their species. Animals placed
from birth in artificial environments dis¬
play some, but not all, instinctive reac¬
tions characteristic of their species. Num¬
bered among the instincts are the sex
drive, aggression, territoriality and the
food urge; but much debate surrounds
such classification. In psychoanalysis,
stinct" (sometimes called drive) hp a
similar meaning, with ̂ cial emphasis on
the response as acomplex one (see
reflex). Frustration of, or conflict be¬
tween, instincts engenders neuroses, freud
suggested the existence of two fundamen¬
tal instincts: the life instinct and its op-

Ksite. the death instinct.SnrUTE FOR ADVANCED STUDY,
research center in Princeton, N.J., founded
for graduate study in various fields. It has
long specialize in the physical sciences
and social studies. It was opened in 1933
and one of its first members was Albert
E I N . S T E I N .

INSULAR CASES, decisions by the US
Supreme Court in 1900-01 defining the
legal status of Puerto Rico, under US
sovereignty since 1899. The cases estab¬
lished that US sovereî ty does not of it¬
self confer full constimtional rights.
INSULATION, Electric, the comaininent
of electric currents or volt̂ e by materials
(insulators) that offer ahigh resistance to
cunent flow, wUl withstand high voltages
without breaking down, and will not
deteriorate with age. Resistance to sun¬
light, rain, flame or abrasion may also be
important. The electrical resistance of in¬
sulators usually falls with temperature
(paper and asbestos being exceptions) and
if chemical impurities are present. The
mechanical properties desired vary with
the application: cables require flexible
coalings, such as polyvinyl chloride, while

c a n
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1932. Later tried for fraud, he was
acquitted.
INSURANCE, method o f financ ia l
protection by which one party undertakes
to indemnify another against certain forms
of loss. An insurance company pools the
payments for this service and invests them
to earn further funds. Each insured person
pays arelatively small amount, the
premium, for astaled period of coverage.
In return the company will, subject to an
assessment of his claim, reimburse him for
loss caused by an event covered in the
policy. Forms of insurance have existed
since the earliest civilizations. Modem in¬

surance began with the medieval guilds,
w h i c h s o m e t i m e s i n s u r e d m e m b e r s
against trade losses. The specialized fields
of fire and maritime insurance developed
i n t h e I 7 i h a n d 1 8 t h c e n t u r i e s . T h e

development of probability theory allowed
the statistical likelihood of damage to be
calculated, making insurance as abusiness
possible.
INTEGRATED CIRCUIT, asemicon¬
ductor circuit that contains more than one
t r a n s i s t o r a n d o t h e r e l e c t r o n i c c o m ¬

ponents. Today it is possible to pack more
than amil l ion transi-stors into about one-

sixteenth square inch of silicon.
INTEGRATED PROGRAM, aprogram
that combines two or more software func¬
tions. such as word processing and
database management.
INTEGRATION, Racial, the right to
equal access for people of all races to such
fociiities as schools, churches, housing
and public accommodations. It became an
issue of public importance in the US after
the CTViL WAR and the passage of the I3th,
14th and 15th Amendments to the Con-,
s t i t u t i on , 1864—70 , wh i ch dec la red d i e
Negro free and equal, and the Civil Rights
Act of 1866. Although slavery was ended
as alegal institution, state laws were
passed during the reaction against
RECONSTRuenoN to cnforcc the physical
segregation of blacks and whites. Ten¬
nessee adopted the first "Jim Crow" law in
1875. segregating public transportation. In
1896 the Supreme Court approved
"separate but equal" accommodations for
blacks, following which segregation laws
proliferated. In the North segregation in
housing created the black slum ^ettos:
whi le less common than in the South i t
still continued in factories, unions and res¬
t a u r a n t s .

I n 1 9 1 0 t h e n a t i o n a l a s s o c i a t i o n f o r
T H E A D V A N C E M E N T O F C O L C H I E D l « 5 P L E

iNAACPj was founded in New York, fol¬

lowed by the National Urban League in
1911. Several activist groups were formed
in the 1940s, including the congress op
RAaAL EQUALITY (COTE). ITie NAACP won
its greatest legal victories in 1954 and
19.55, when the Supreme Court outlawed
segregation in the public schools and or¬
dered that integration be implemented
"with all deliberate speed." Among black
leaders advocating passive resistance to
discriminatory locai laws was Martin
Luther King, Jr. His Southern Christian
Leadership Conference and the more radi¬
cal Student Non-Violent Coordinating
Committee exerted political pressure to
enact the Civil Rights Act of 1964 and
Voting Rights Act of 1965. Integration
was more generally accepted during the
1970s, although serious unrest occurred
over busing practices to end school
segregation in many cities.
INTELLIGENCE the general ability to
solve problems. Since man is the animal
of highest intelligence, most investigations
of intelligence have been carried out in
human beings. Intelligence tests are struc¬
tured upon the following bases: numerical
ability (the speed and accuracy with which
the individual can solve problems of
simple arithmetic); verbal fluency; verbal
meaning (the ability to understand words);
the ability to remember; the speed of
perception; and, most importantly the
ability to reason. Such tests are of consid¬
erable use. though their limitations must
be recognized. Disagreement about
whether intelligwice tests validly measure
intelligence has led some psychologists to
define human intelligence as "that which
can be measured by intelligence tests."

Throughout the animal kingdom, there
is agood correlation between the intel¬
ligence of an animal and the size of its
brain relative to that of its body. There is
an even better one when the surface area
of the brain is considered; the higher
mammals have amore convoluted cor tex
(outer layer) than do the lower. After man.
the most intelligent animal is the dolphin.
Perhaps surprisingly, ants show an ability
to solve mazes that compares with that of
s o m e m a m m a l s .

The ways in which animals solve
problems are auseful indication of their
intelligence. The two important ways are
trial-and-error, which is alearning process
dependent upon intelligence, and insight.
This latter is displayed only by the higher
an ima ls .

The evolution of intelligence is unclear,
though obviously it has aprofound ef-
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feet on the emergence of man as earth's for measuring the refractive index (see
dominant animal. Equally obviously, in- refraction) of gases (Rayleigh inter-
telligence is aconsiderable aid to species ferometer); for measuring very small dis-
survival. Much effort has been expended tances using radiation of known
in recent years to examine how much of wavelength; or, in acoustics and radio
an individual's intelligence is determined astronomy, for determining the direction
by hereditary factors, how much by en- of an energy source. In most inter-
vironniental factors. Although results have ferometers the beam of incoming radiation
not been conclusive, it would seem that is divided in two, led along paths of dif-
about half the difference in intelligence ferent but accurately adjustable Icngtlis
between people is determined by in- and then recombined to give an inter-
heritance, the remainder by early environ- ference pattern. Perhaps the best known
mental conditions. optical instrument is the Michelson inter-
INTELLIGENCEQUOTIENT. See IQ. ferometer devised in 1881 for the michel-
INTEREST. money paid for the use of son-morley experiment. More accurate for
money loaned. It is generally expre.ssed as wavelength measuremems is the Fabry-
apercentage-of the principal (sum loaned) Perot interferometer in which the radiation
per period (usually per year or per month). is recombined after multiple partial reflec-
In "simple" interest, where the principal tions between parallel, lightly silvered
does not change, the interest can be calcu- glass plates,
lated by the formula 1=pit, where Iis in- INTERFERON, substance produced by
teresi, pis principal (flie amount bor- living tissues following infection with
rowed), rthe rate of interest and tthe time. viruses, bacteria etc., which interferes with
"Compound" interest is added periodically the growth of any organism. It is respon-
to the principal; interest is subsequently sible for atransient and mild degree of
paid on the resulting compound total. The nonspecific immunity following infection,
formula for this is S=p(l+r/k)n where Sis Three types (alpha, beta, and gamma) are
the final amount, pand rare as before, kis produced to protect cells from viral infec-
the time interval between compounding tion. At present, only alpha interferon has
and nis the number of times the interest is any proven therapeutic value in certain
compounded. t y p e s o f r a r e c a n c e r s .
INTERFERENCE, the interaction of two INTERIOR, US Department of the, ex-
wmore similar or related wave motions ecutive branch of the federal government,
establishing anew pattern in the headed by the secretary of the interior,
amplitude of the waves. It occurs in all Founded in 1849, its original task was to
wave phenomena including sound, light administer the census and Indian affairs,
and water waves. In most cases the result- and to regulate the exploitation of natural
ing amplitude at apoint is found by ad- resources. In recent years, however, it has
ding together the amplitudes of the in- been increasingly exercised by the need
dividual interfering waves at that point. for conservation of resources and protec-
Interference patterns can only result if the tion of the environment. Today it has five
interfering waves are 'of relatedmajor areas of responsibility, each in the
wavelength and exhibit adefinite phase charge of an assistant secretary. These are
relationship. Pish- Wildl i fe, Parks and Marine Resour-
INTERFERENCE, Optical, interaction ces; Mineral Resources; Water and Power
between two light sources. Light from or- 'Development; Water Quality and Re¬
dinary sources is "incoherent"—there issearch, and Public Land Management,

definite relationship between the which as well as agencies responsible for
phases of tlie waves associated with dif- federally owned lands includes the Office
ferent photons. o f the Ter r i to r ies , wh ich admin is ters US

In recent years, lasers (which produce territories and trust territories, and the
coherent light-radiation having auniform Bureau of Indian Affairs,
and controllable phase structure) have INTERIOR DECORATION, the design
enabled physicists to produce optical in- and arrangement of decorative elements in
terference effects much more easily, an a home or public building. Until relatively
important application being holography. recently, architectural and interior styles
(See also INTERFEROMETER.) Were almost inseparable and the names
INTERFEROMETER, any instnmient used to characterize each period applied
employing interference effects, used; for both to the architecture of buildings and
measurine the wavelengths of light, the i r in te r io r decor.
RADIO, SOUND or other wave phenomena; INTERNAL-C(WiBUST10NENGINE,

n o
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Brussels. Hie leading social democratic
parties, including those of Germany and
Russia, were represented. Among repre¬
sentatives were Jean Jaur^s, Ramsay mac-
ix»JALD. LENIN and TROTSKY, ft influenced
i n t e r n a t i o n a l l a b o r a f f a i r s u n t i l W W l ,
when it broke up.

The Thi rd or Communis t In ternat iona l ,
generally known as the Comintern, was
founded by Lenin in 1919 in an attempt to
win the leadership of world socialism;
Zinoviev was its first president. Soviet-
dominated from the outset, it aimed, in the
1920s, to foment world revolution. In the
1930s, under stalw. it sought contacts
with less extreme left-wing groups abroad,
to assuage foreign hostility. Stalin dis¬
solved it in 1943 as awartime conciliatory
gesture to the Allies.
I N T E R N A T I O N A L A T O M I C E N E R -
GY AGENCY (IAEA), intergovernmen¬
tal agency closely related to the UN. Es¬
tablished in 1957, it promotes and con¬
ducts research into peaceful uses of atomic
energy and seeks to ensure adequate
safety standards. It is particularly con¬
cern̂  that agency assistance should not
be used for military purposes.
I N T E R N A T I O N A L C I V I L A V I A T I O N
ORGANIZATION (ICAO), UN agency
seeking to foster and coordinate coopera¬
tion among the world’s airlines.
I N T E R N A T I O N A L C O U R T O F J U S -
TICl̂  highest judicial organ of the UN,
founded in 1946 to provide apeaceful
means of settling international disputes ac¬
cording to the principles of ioternational
LAW. Like its predecessor under the
league of nations, the World Court, it sits
at the Hague. In practice its authority is li¬
mited by frequent refusals to accept its
decis ions.
I N T E R N AT I O N A L D AT E L I N E , a
mod ifica t ion o f the 180 th mer id ian tha t
marks the difference in time between East
and West. The date is put forward aday
when crossing the line going west, and
back aday when going east.
I N T E R N A T I O N A L D E V E L O P M E N T
ASSOCIATION (IDA), organization af¬
filiated to the World Bank. It was estab¬
lished in 1960 to make loans for develop¬
ment projects to member countries on less
economically burdensome terms than
World Bank loans; aservice charge is sub¬
stituted for interest.
I N T E R N A T I O N A L L A B O R O R G A ¬
NIZATION ( ILO) , UN agency wi th
headquarters in Geneva, formed in 1919 to
develop and improve working conditions
worldwide.In 1934 the US joined; in 1946

type of engine—the commonest now
used—in which the fuel is burned inside

the engine and the expansion of the com¬
bustion gases is used to provide the po¬
wer. Because of their potential light
weight, efficiency and convenience, inter¬
nal-combustion engines largely superse¬
ded steam engines in the early 20lh centu¬
ry. They are used industrially and for all
l̂ ds of transport, notably to power auto¬
mobi les .

INTERNAL MEDICINE, medical so¬
cially that focuses on disorders of the in¬
ternal body structures of adults. An inter¬
nist concentrates on all the organ systems
except the nervous system, genital organs
and sense organs.
I N T E R N A L R E V E N U E S E R V I C E
(IRS), agency of the US Department of
the Treasury. Created by Congress in
1789, it assesses and collects domestic or
" i n t e m a r t a x e s . T h e s e i n c l u d e f e d e r a l

taxes on goods and services, income taxes
and corporate taxes, as well as gift and es¬
tate taxes. The service is headed by acom¬
missioner of internal revenue appointed by
the president. Its headquarters are in
Washington, D.C., and it has seven regio¬
nal and 58 district offices.

I R S r u l e s a r e b a s e d o n t h e I n t e r n a l

Revenue Code, ahuge compilation of tax
laws passed by Congress and interpreted
through regulations issued by the IRS. As
administered by the agency, the tax sys¬
tem has been cdled inequitable and ineffi¬
cient by some critics who claim that IRS
regulations are intricate, confusing and
ff̂ uenily not fully understood even by
the IRS itself. To gain the full benefit of
the tax laws, taxpayers must frequently
buy the services of expert tax accountants.
I N T C R N AT I O N A L , T h e , c o m m o n
name o f anumber o f soc ia l i sKommun is t

revolutionary organizations. Three of
these have had historical significance. The
First Internationa], officially the Interna¬
tional Working Men's Association, was
formed under the leadership of Karl mark
in London in 1864 with the aim of uniting
workers of all nations to realize the ideals
of the Conmunisi Manifesto. Divisions
grew up between reformers and violent re¬
volutionaries; these became increasingly
bitter, culminating in the expulsion of the
faction led by Mihail Bakunin after alea¬
dership simggle in 1872. The association
broke up in 1876.

The Second, commonly called the
Soc ia l i s t I n t e rna t i ona l , was f ounded i n
Paris in 1889 by agroup of socialist par¬
lies that later made their headquarters in
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the organization became affiliated to the
U N .
I N T E R N AT I O N A L L A D I E S ’ G A R ¬
MENT WORKERS’UNION, AFL-CIO
union in the US women's and chi ldren’s
clothing industry. It was founded in 1900
by AMERICAN FEDERATION OF LABOR charter.
Strikes in New York 1909-10 led to Louis
Brandeis’ Protocol of Peace, which set a
pattern for labor-management cooperation.
Under David Dubinsky (president 1932-
66) the ILGWU grew fast in the 1930s,
was ac t i ve i n t he AFL -C IO deba te and

pioneered union welfare schemes. Its
membership totals 351,000(1990).
INTERNATIONAL LAW, body of laws
assumed to be binding among nations by
virtue of their general acceptance. Al¬
though customary rules on maritime mat¬
ters and on ambassadorial immunity had
long existed, the real beginnings of inter¬
national law lay in attempts to humanize
the conduct of war. The seminal work of
Hugo GROTtus, On the Law of War and
Peace (1625). was one such, but he also
formulated several important principles,
including alegal basis for the sovereignty
of states.

The works of Grotius and his successors
were widely acclaimed but never officially
accepted: however, legal principles were
increa-singly incorporated into internati¬
onal agreements such as the Congress of
Vienna as well as into the constitution of
the UNITED NATIONS. International laws
may arise through multilateral or bilateral
agreements, as with the Geneva Conven¬
tion. or simply by long-established cus¬
tom, as with alarge part of maritime law.
In some cases, as with the war crimes
rulings of the Nuremberg trials, they may
be said to arise retrospectively. Because
few nations are willing to relinquish any
sovereignty, the law lacks atrue legisla¬
tive body and an effective executive to en¬
force it.

The INTERNATICWAL COURT OF JUSTICE iS
the international judicial body; the UN, in
the process of compiling an .international
legal code, is the nearest thing to alegisla¬
ture, but ail these bodies are limited by the
willingness of st^es to accept their
decisions, as was the league ot naticws in
t h e 1 9 3 0 s . T h e s e d i f fi c u l t i e s h a v e l e d
some theorists to deny international law
true legal status, but this is an extreme
view; the need for in ternat ional ru les is
widely recognized, as shown by the in¬
creasing cendetKy to anticipate problem
areas such as space exploration and ex¬
ploitation of seabed resources and to at¬

tempt to develop international rules to
regulate them.
I N T E R N A T I O N A L
FUND (IMF), international organization,
affiliated to the UN, existing to develop
international monetary cooperation, in
particular to stabilize exchange rates by
providing international credit. Members
cannot make changes greater than 10% in
the exchange rate of their national curren¬
cy widiout consultiug the Fund. Estab¬
lished by the bretton woods conference,
it began operating in 1947. Operating
funds are subscribed by member govern¬
ments; the Group of Ten (US, UK, Bel¬
gium, Clanada, France, Germany, Italy.
Japan, Netherlands and Sweden) are
pledged to lend further funds if necessary.
(See also world bank.)
I N T E R N A T I O N A L R E L A T I O N S , r e ¬
lationships between nations, through
politics, treaties, military confrontation
or cooperation, economics or culture.
Peacetime contact is generally maintained
through diplomacy; each nation maintains
embassies in other countries it recognizes
as nations. Even when states do not main¬
tain mutual embassies, however, they may
find it desirable to keep contacts open,
often through the offices of athird nation.
The other primary link is through mem¬
bership in international organizations,
either for global politics as with the untted
nations, defense as with NATO, or simp¬
ly mutual convenience, as with the univer¬
s a l P O S T A L U N I O N .

INTERNATIONAL STYLE, architec¬
tural style, best defined in its widest sense
as the dominant trend in large-scale build¬
ings in industrialized countries since the
1920s. it emphasizes aclean functional¬
ism. open space with large areas of glass,
a n d r e i n f o r c e d c o n c r e t e c o n s t r u c t i o n .

Among pioneering exponents were Walter
GROPIUS, Mies VAN DER RC«E, LC COR-
BUSLER, Pier Luigi nervi and in the US
Philip C. JOHNSON and R. I. nei/tra.
INTERPOL, contraction of the Interna¬
tional Criminal Police Organization, es¬
tablished in 1923. Its headquarters are
now in Paris. It is aclearing house for
police information and specializes in the
detection of counterfeiting, smuggling and
trafficking in narcotics.
I N T E R S T A T E C O M M E R C E C O M ¬
MISSION (ICC). independent US gov¬
ernment agency, the first regulatory com¬
mission in US history. It was established
in 1887 in response to western farmers’
protests against the rate-setting practices
of the railroads. Eventually its authority

M O N E T A R Y
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paired. Late stages of intoxication affect¬
ing the brain include stupor and coma. In¬
gestion of very large amounts of water
causes water intoxication and may lead to
coma and death. Poisoning widi toxins
and drugs may cause intoxication of other
organs (e.g.. heart with digitalis overdose).
INVENTION, the act of devising an
original process or device which facilitates
or makes possible what was previously
more difficult or impossible; also, such a
process or device. Inventiveness is one of
man’s most valuable characteristics. Some
of h is ear l ies t invent ions—the s tone ax,
painting, wood and ivory carving—are
shrouded in the mists of prehistory. But,
although invention continued at asteady
rate throughout the ancient and medievM
periods, most of the inventions tliat have
created the modem wor ld date f rom AD
1500 at the earliest and the majority
belong to the 20th century. If the 19th cen¬
tury was the age of the independent inven¬
tor, individually patenting (legally protect¬
ing) and marketing his invention, Thomas
EDISON pointed the way to alater era in
1876 when he opened his first "invention
factory." Today the majority of inventions
flow from industr ia l research laborator ies

and the costly development of anew
product is as important as the research
which produces the basic idea for it: in¬
vention has become an industrial activity.
T h e r e l a t i o n s o f s c i e n c e a n d i n v e n t i o n
have often been disputed; on balance it
seems fa i r t o admi t t ha t benefi ts have
flowed in both directions.
INVERSION, Temperature, arelatively
uncommon condition of the lower part of
the atmosphere in which temperature in¬
creases with increase in height above the
surface. Normally, temperature decreases
upward through most of the lower atmos¬
phere, but cold nights and certain atmos¬
pheric disturbances (e.g., afront) can cre¬
ate inversions by creating cooler condi¬
tions at ground level and warmer condi¬
tions aloft. Inversions sometimes ag¬
gravate air pollution, as the cooler air
trapped near the surface cannot rise and so
carry away the pollutants.
INVERTEBRATES, animals wi thout
backbones, amiscellaneous collection of
groups from single-celled protozoa to
highly specialized insects and spiders.
Apan from the universal lack of an inter¬
nal backbone of vertebrae, many of these
groups have little in common.
I N V E S T I T U R E
conflict between European rulers and the
papacy in the llth and 12th centuries.

was extended over all surface transporta¬
tion of passengers and freight across state
lines. The deregulation movement of
recent years has seen the cimailrnent of
ICC power over railroads (1980), tnicking
(1980), and intercity buses (1982).
INTERSTATE SYSTEM, or National
System of Interstate and Defense High¬
ways, national intercity highway system
totting more than 43,000mi built since
1956. TTie cost was shared by the federal
and Slate governments on a90-10 match¬
ing basis. The federal share came from the
Highway Trust Fund, which received the

f r o m f e d e r a l t a x e s o n f u e l .r e v e n u e

lubricants, vehicles, and parts. The state
share derived from similar state taxes that

are traditionally applied to hirtway con¬
struction and maintenance. Although the
Interstate System accounts for only 1% of
the nation's total road mileage, it carries
20% of its traffic. Even before its comple¬
tion, the Interstate System, which was
built to last 20 years, had fallen into
serious disrepair.
INTERSTELLARMATTER, thinly dis¬
persed matter, in the form of gas and dust,
between the stars, detectable through its
light-^sorbing effects. Thicker clouds are
seen as nebulas. There is in the arms of
the Milky Way almost as much interstellar
as stellar matter. It is thought that stars
form out of interstellar matter.
I N T E S T I N E . See GASTROlNTESTtNAL

T R A C T .

I N T O L E R A B L E A C T S , a l s o k n o w n a s
Coercive Acts, five acts of the Briti.sh Par¬
liament passed in 1774 to penalize dissi¬
dents in Mass. The Boston Port Act closed
the harbor in default of compensation for
the BOSTON TEA PARTY. Thc Massachusetts
Bay Regulating Act suspended many of
the colony’s original rights. The Irnprmial
A d m i n i s t r a t i o n o f J u s t i c e A c t o r d a i n e d
tha t B r i t i sh o f r i c ia l s accused o f c r imes
w i t h i n t h e c o l o n i e s s h o u l d b e t r i e d i n
other colonies or in England. The Quarter¬
ing Act required colonists to shelter and
fe^ British troops. The Quebec Act ex¬
tended Quebec’s boundary Sto the Ohio
R. These strong measures were widely
protested throughout the colonies and led
to the calling of the First Continental Con¬
gress and hence the revolutionary war.
INTOXICATION, state in which aper¬
son is overtly affected by excess of adrug
or poison. It is often used to describe the
psychological effects of drugs and par¬
ticularly alcohol, in which behavior may
become disinhibited, facile, morose or ag¬
gressive and in which judgment is im-

CONTROVERSY,
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fungicides and in the production of dyes.
The radioisotope l'* is used as atracer
and to treat goiter. Silver iodide, being
light-sensitive, is used in photography.
AW 126.9, mp 113.5‘C, bp 184‘C. sg 4.93
(20'C).
iON, an atom or group of atoms that has
become electrically charged by gain or
loss of negatively charged electrons. In
general, ions formed from metals are posi¬
tive (cations), those from nonmetals nega¬
tive (anions). Crystals of ionic compounds
consist of negative and positive ions ar¬
ranged alternately in the lattice and held
together by electrical attraction (see bond,
chemical). Many covalent compounds un¬
dergo ionic dissociation in solution. Ions
may be formed in gases by radiation or
electrical discharge, and occur in the iono¬
sphere (see also atmosphere). At very
high temperatures gases form plasma,
consisting of ions and hee electrons.
(See ELECTROLYSIS; ION fHOPULSION.)
IONESCO, Eugkae (1912-
manian-bom French playwright, aleading
figure in the so-call̂  theater of the ab¬
surd. Among his best-known works are
The Bald Soprano (1950), Rhinoceros
(1959) and Exit the King (1%2).
IONIAN ISLANDS, group of islands off
t h e S W m a i n l a n d o f G r e e c e , c h i e f o f
which are Cephalonia, Cerigo. Corfu.
I t i i a c a , L e u k a s , P a x o s a n d Z a n t e . A
Byzantine province in the ICXh century,
the islands passed through periods of
Ve n e t i a n , F r e n c h , R u s s i a n a n d B r i t i s h
control before becoming part of Greece in
1864. Exports include wine, cotton, olives
and fish.
lONlANS. ancient Greek people who
colonized the Wcoast of Asia Minor that
became known as Ionia They are said to
have been driven liom the mainland by in¬
vading Dorians. The lonians made amajor
contribution to classical Greek poetry and
philosophy.
IONIAN SEA, arm of the Mediteiranean
Sea between SE Italy and WGreece. It is
connected to the Adriatic by the Strait of
Otranto and the Tyrrhenian Sea by the
Strai t ofMessina.
ION MICROSCOPE, magnifying instru¬
ment capable of magnifying up to 2mil-
iion limes and wiA enough clarity to
make individual atoms visible. The micro¬

scope works on the principle of electrical
attraction and repulsion. Scientists use it,
among other purposes, to study the
physics and chemistry of surfaces and im¬
purities of metals.
IONOSPHERE, the zone of the earth’s

Originally adispute about the appoint¬
ment of bishops and abbots, it became a
power struggle between church and state,
in England acompromise was reached in
1107; in Germany the issue was resolved
in 1122 by the Concordat of Worms.
INVESTMENT, the productive employ¬
ment of resources (capital) or the transfor¬
mation of savings into active wealth (capi¬
tal formation), sdso the use of funds to ob¬
tain dividends, for example, from cor¬
porate stock or govwnment bonds.

Investment is now one of the prime
areas of concern for governments seeking
to influence or control the progress of
the i r economies . P lanned inves tmen t i n

modem industry is achieved throu^ an
elaborate system of insbtutions and inter¬
mediaries including stock markets, invest¬
ment banks, industrial finance corpora¬
tions and commercial banks. This system
e n a b l e s i n d i v i d u a l i n v e s t o r s t o h a n d l e
their assets easily and to choose the degree
of risk they ate willing to take.

Foreign investment can take two forms:
portfolio investment, the purchase of the
stock of foreign corporations, and direct
investment, the establishment or expan¬
sion of an investor-controlled coiporation
in aforeign country. (See also banking;
C A P I TA L ; E C O N O M I C S ; S T O C K S A N D S T O C K

MiWKET.)
INVESTMENT BANKING, system of
banking that enables companies—and
sometimes countries—to raise capital by
selling new issues of stocks and bonds to
investors. Investment bankers often join
together to try and sell these substantially
priced securities to insurance companies,
pension funds, commercial banks and
members of the investing public.
lO, in Greek mythology, aprincess loved
by Zeus, who transfoimed her to aheifer
to hide her from the jealousy of Hera.
IODINE (D, the least reactive of the
halogens, forming black lustrous crystals
which readily sublime to pungent violet
vapor. Most iodine is produced from cal¬
cium iodate, found in Chile salqwter. In
the US, much is recovered from oil-well
brine, which contains sodium iodide
(Nal). Chemically it resembles bromine
closely, but has agreater tendency to
covalency and positive oxidation states. It
is large enough to form 6-coordinate oxy-
anions. Most plants (especially seaweeds)
contain traces of iodine: in the higher
animals it is aconstituent of the thyroxine
hormone secreted by the thyroid gland.
Iodine deficiency can cause goiter. Iodine
and its compounds are used as antiseptics.

). Ro-
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atmosphere extending outward from about
50mi above the surface in which most
atoms and molecules exist as electrically
charged ions. The high degree of ioniza¬
tion is maintained through the continual
absorption of high-energy solar radiation.
Since the free electrons in these layers
strongly reflect radio waves, the iono¬
sphere is of great importance for long-dis¬
tance radio cuminunications.
ION PROPULSION, or ion drive, drive
propos^ for spacecraft on interstfllar or
longer interplanetary trips. The vaporized
propellant (liquid cesium or mercury) is
paŝ  through an ionizer, which strips
each atom of an electron. The positive
ions so formed are accelerated rearward

by an electric field. The resultant thrust is
low. but in the near-vacuum of space may
be used to build up huge velocities by
constant acceleration over along period of
time. The drive has been tested in orbit.
IOWA, the "Hawkeye Slate," west north
central state of the US Midwest, bounded
on the Eby the Mississippi Rand on the
Wby the Missouri R. Aprairie state, it
has agently rolling surface, deep, rich
soil, and abundant summer rain. Ninety-
four percent of its area—more acreage
than in any other state—is devoted to
farming. Only two cities have populations
over 100,(X)6. The typical Iowa small
town is the business center for surroun¬
ding farms. Iowa’s first white settlers were
New Englanders and German and Scan¬
dinavian immigrants who established
small family fanns. lowans are culturally
conservative, but they have been political¬
ly unorthodox when farm interests were at
stake. Federal agricultural policy and the
export market for farm products are cru¬
cial to the stale’s prosperity.
IOWA INDIANS, Siouan-speaking tribe
of North Amer ican Indians. Farmers and
buffalo-hunters, they lived in what is now
Iowa. Today they are scattered through
Neb., Kan, and Okla.
IPHIGINIA, in Greek mythology, the
daughter of Agamemnon and Clytem-
nesira and sister of Orestes.
IQ (/meliigence (2uotient), ameasure of
an individual’s intelligence IQ’s are
determined by an individual's perfor¬
mance on avariety of verbal, mathemati¬
cal, perceptual and problem-solving tasks.
Each individual’s performance is consi¬
dered in relation to average scores a-
chicved by others of the same age group.
IQ scores between 90 and 109 are con¬
sidered average, the mean score being de¬
fined as 100; scores of 130 and above are

I o w a P r o fi l e
Name of state: Iowa

Capital: Des Moines (Other cities: Cedar
Rapids, Davenport, Sioux City)
Ndghbors: Minn., Wis., 111., Mo., Neb.,

Statehood: Dec. 28,1846 (29th state)
Familiar name: Hawkeye Slate
Area; 56,290sq mi (Rank: 26)
Population (1990): 2,777,000 (Rank: 30)
Density per sq ml: 49.7
%metropolitan: 44.0
Electoral votes: 7
Racial comp.: White 96.6%; black, 1.7%;
Hispanic, 1.2%; Asian, 0.9%
Per capita money income (1987): S4.590
(Rank; 24)
Elevation: Highest-l.675ft, Oeheyedan
Mound. Lowest-480ft, Mississippi River
in Lee County
Motto: “Our liberties we prize and our
rights we will maintain"
State flower: Wild Rose
State bird: Eastern Goldfinch
State tree: Oak
State song: "The Song of Iowa
I N D U S T R Y A N D T R A D E
Gross state products (1986):
$43.8 bil. (Rank: 29)
Farm products: Hogs, catt le, com.
soybeans
Farm marketings (1989):
$9.1 bil (Rank: 3)
Manufactures: Machinery, food, electri¬
cal equipment
Value of mfrs. shipped (1987):
$35.4 bil. (Rank; 25)

S.D.

considered very superior, while scores of
69 and below indicate mentally defective
functioning. IQ scores of children vary
moderately during childhood and adoles¬
c e n c e a s a r e s u l t o f e n v i r o n m e n t a l a n d
emotional factors. (See also psychologw
CAL TESTS.)
IRAN, formerly (until 1935) Persia, a
republic in SW Asia, amajor oil-exporting
country. It is bordered by Turkmenistan
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resources, including coal, chromium, lead
and copper, were largely undevelop̂ . In
1954 (he government insricuted amajor
drive for self-sufficiency, and by the
1 9 7 0 s m a n u f a c t u r e s i n c l u d e d m a c h i n e
tools, textiles, steel and automobiles.
History- Iran's history before AD 650 is
treated under the entry on Ancient Persia.
In 1055 Iran was invaded by the Turks,
who in turn were oveithrowu by the Mon¬
gol leader Genghis Khan in 1219. Be¬
tween 1381 and 1404 there were frequent
attacks by Tamerlane, and it was not until
1301 that the Safavid dynasty, which
ruled until 1736, was established, making
Iran into anar i tmal state. There fo l lowed
the rule of Nadir Shah, and then after 50
years of factional rivalry, the Kajar dynas¬
ty was established in 1795 and ruled until
1925 . Du r i ng t h i s t ime I r an was
dominated politically and economically by
the European powers, especially Britain
and Russia. ARer WWI Reza Khan, an
army officer, overthrew the Shah and as
REZA SHAH PAHLAVi founded the Pahlavi
dynasty. In 1941 under pressure foam the
Western powers, he abdicated in favor of
his son, Mohammed Reza Pahlavi.

I n 1 9 5 1 P r i m e M i n i s t e r M o h a m m e d
Mossadegh nationalized the oil industry,
precipitating acrisis in which the US and
European powers backed the Shah and
Mossadegh was d^sed. The Shah as¬
sumed complete control of the govern¬
ment in 1963. His regime—supported by
the US—became increasingly repressive,
and popular opposition, which grew in
1977-78, forced the Shah to leave the

country in 1979.
H i e e x i l e d I s l a m i c f u n d a m e n t a l i s t

leader. Ayatollah RuhoUah Khomeini, re¬
turned, establishing an Islamic republican
government under his effective control.
Militants seized the US embassy in Nov.
1979, holding its staff hostage until Jan.
1981. The new regime, headed by Muslim
clergy, succeeded in its primary goals: en¬
ding foreign domination and eradicating
Western secularism. It sought but did not
find away to apply fundamentalist Islamic
doctrine in economic affairs, legal matters,
education, labor relations, tmd eveiyday
life. It was disappointed by its inability to
export its fondamentalist revolution to
o t h e r M u s l i m c o u n t r i e s — e v e n S h i ’ i t e

Arabs did not support the Persian Shi’ites,
identifying more strongly as Arabs than as
Muslims. Most decisively, awar with Iraq
that proved unwinnable cost innumerable
lives and wrecked the Iranian economy
(see iRAN-iRAQ war). Despmring of victory.

and the Caspian Sea in the N, Afghanistan
and Pakistan in the Eand Turkey and Iraq
in the W. The Persian Gulf and the Gulf of
Oman lie to the S.

Official name: Islamic Republic of Iran
Capital: Teheran
Area: 636,372sq mi
Population: 49,930,000
Languages: Persian (Farsi); Kurdish;
Luri;Turkish; Arabic; French
Religion: Muslim
Monetary unit(s): IIranian rial =iOO
dinars

Land. Most of the country is ahigh
mountainous plateau above 4.000ft, with
^ i n t e r i o r d e s e r t w h i c h c o n t a i n s a s a l t
waste about 200mi long and half as wide.
The climate ranges from subtropical to
subpolar. About 11% of die land is
forested.

People. Iran is multi-lingual and culturally
diverse. The Kurds are an independent and
nomadic people living in the Wmoun¬
tains, where about 350,000 Lurs, thought
to be aboriginal Persians, also live. Other
smaller nomadic tribal groups inhabit the
mountainous fringes, and ethnic Arabs
live in the SW, There are Armenians, who
are primarily concerned with commerce
and live in big cities, and groups of Turks
and Jews. About 50% speak Persian, and
although the Turkish groups are small,
about 26% of Iranians speak Turkish—
there was along period of Turkish rule in
the N. About 98% of the people are
Shi'iie Muslims, although most of the
tribal minorities are Sunnites.
Economy. In the early 1970s Iran’s
growth rate was one of the highest in the
developing countries, because of prorits
from the oil industp’. Agriculwre remains
important, employing about one-third the
economically active population. Crops in¬
clude cereals, cotton, tobacco and olives,
and livestock is raised. In the late 1980s
Iran was the world’s fourth largest
producer of oil. Natural gas was becoming
important, though Iran’s other mineral
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Ayatollah Ruhollah Khomeini to seize
Iran’s oil-producing Khuzistan region and
to gain control of the disputed shatt-al-
ARAB waterway, Iraq's crucial transit point
to the Persian Gulf,

'rhe war that ensued was fought along
t h e 7 3 0 - m i i e b o r d e r b e t w e e n t h e t w o
countries. Iraqi troops invaded Iran in
Sept. 1980. Iran counter attacked in 1981,
driving the Iraqis back to their own
borders and in 1982 invading Iraq, only
to be driven back in turn. From 1984
l̂ oû  1987 the Iranians launched asuc¬
cession of costly but futile "fuial offen¬
sives" aimed especially at Basra in the S.
Iraq’s second-largest city and amajor
port. In these offensives -Iran had the ad¬
vantage in manpower, Iraq in weapons, in¬
cluding aircraft, missiles, tanks, and
poison gas. The military balance was
moving in Iraq’s favor when, in 1988,
Khomeini reluctantly accepted aUnited
Nations call for atruce. Ihe eight-year
war had cost an est imated Imi l l ion dead
and 1.7 mill ion wounded.
IRAQ, independent Arab republic in SW
Asia, amajor oil-producing state. It is
bounded by Turkey in the N, Iran in the E,
and Syria and Jordan in the W. The Sbor¬
der is with Kuwait, the Persian Gulf and
Saudi Arabia.

Iran’s clerical leaders turned incrca.singly
to domestic problems even before the
1988 cease-fire. Conflicts sharpened
among traditionalists, reformists, and radi¬
cals on how to devise an effective Islamic
state. In 1987 Khomeini gave the govern¬
ment the power to overrule Islamic law
whenever necessary.

Khomeini died in 1989. Two months
later his lieutenant. Hashemi Rafsanjani,
was elected to the newly strengthened of¬
fice of president. In the Gulf War of
1990-91, Iran remained neutral.
reAN-CONTRA AFFAIR, Reagan ad¬
ministration scandal in which high offi¬
cials of the NATIONAL SECURITY COUNCIl,
with some degree of presidential
authorization, sold US arms to Iran (osten¬
sibly to establish contacts with "mo¬
derates" in that country but acmally to ob¬
tain the release of US hostages held by
pro-Iranian extremists in Lebanon) and
then diverted profits from those sales to
support the cwtras fighting the Sandinis-
ta regime in Nicaragua. The sale of arms
to Iran violated national policy against
such sales and against ransoming
hostages; the diversion of funds to the
contras violated congressional prohibition
of such support by any US agency. The
arms-for-hostages exchange secured the
release of three hostages but did not
prevent the taking of three more. Only a
fraction of the profits from the scheme
reached the contras. The operation, which
began eariy in 1985, was exposed in the
fall of 1986. Congressional and other in¬
vestigations, including one by aspecial
prosecutor, led to the indictment of a
fonner national security adviser and NSC
staff member and two business associates
on charges of conspiracy, fraud, and theft.
Aformer Central Intelligence Agency .sta¬
tion chief in Costa Rica wa.s indict^ on
charges of conspiracy and lying to federal
investigators. Anotjw former national
security adviser pleaded guilty to charges
of unlawfully withholding information
from Congress.
IRAN-IRAQ WAR (1980-88), diastrous
war precipitated by disputes over boun¬
daries and access to the Persian Gulf but
with deep roots in die ancient rivalry be¬
tween Arabs and Persians and in the con¬
flict between Iraq’s socialist secularism
and Iran’s Islamic fundamentalism. Al¬
ready identified as an enemy by Iran,
which gave aid to Kurdish separatists in
Iraq. Iraq’s president Saddam Hussein
sought to take advantage of the turmoil in
Iran following the Islamic revolution of

Official name: Republic of Iraq
Capital: Baghdad
Area: I69,23Ssqmi
Population: 19,525,000
Growth ra te ; 3 .9%
Language: Arabic
Religions: Muslim; Christian
Monetary unit(s): 1Iraqi dinar a1,000
fi l s

Land. Iraq consists of alargely level
region between the Tigris and Euphrates
rivers, whose waters are utilized for irriga-
don. In the south the riven join to form
the Shatt-al-Arab. flowing through exten¬
sive marshlands. There are two c l imat ic

regions, ahot arid lowland in the Wand
SW desert and adamper area in the NE,
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where rain is sufficient for crops. In the N
and Ethere is steppe vegetation with
bushes and thorns, but the Sand Wsup¬
port only sall-iesistant shrubs.
People Most Iraqis are Sunnite Muslim
Arabs. The princî  minority is the tribal
Kurds, who comprise less than IS% of the
population and Uve in the Zagros Mts of
the Nand adjacent portions of Turkey and
Iran. They have long demanded inde¬
pendence. Odier minorities include small
groups of Iranians and Turkomans, other
tribes and aChristian minority. The
government has devoted considerable oil
wealth to raising the standard of living,
and primary education is now widely
avai lab le.

Economy. Although agriculture employs
nearly 40% of the labor force, oil produc¬
tion, begun in 1928, dominates the
economy. Until 1961 the oil industry was

government in 1968, nationalizing much
of the economy and harshly suppressing
autonomy-seeking Kurdish retels. In
1980, Iraqi president Sad am Hussein at¬
tacked neighmring Iran, weakened by its
recent revolution, initiating an 8-year war
t h a t l e f t b o t h c o n t e s t a n t s e x h a u s t e d .
Nevertheless, in Aug. 1990 Hussein in¬
vaded and annexed Kuwa i t , w i th wh ich
Iraq had long-standing disputes over bor¬
ders and oil production. This move
precipitated the Gulf War against acoali¬
tion of Western and Arab states led by the
US operating under aUN mandate. The
war inflicted heavy casualties and damage
on Iraq and comfKlIed Hussein to
withdraw from Kuwait, which he left in
min. Despite his defeat, Saddam Hussein
remained in powCT. flouting cease-fire
conditions when he could and suppressing
Kurd ish and Slu ' i te rebel l ions wi th l i t t le
interference from recent adversaries.

BRELAND, Nortitem, comprises six
count ies o f U ls te r in NE I re land . S ince

1922 it has been aprovince of the UK.
Covering S,452sq mi, it has apre¬
dominantly Protestant population wiA a
Roman Catholic minority swelled in
recent years to around 30%. The largest
towns are the capital, Belfast, and Lon¬
donderry. Major manufactures include
machinery and shipbuilding, textiles
(man-made fibers and l i nen) and
elec t ron ics .
History. The Ulster counties chose to
remain British after Ireland (Eire) became
independent in 1922 and maintained this
resolve despite occ^itmal outbreaks of
teiTorism by the qush republican army.
Discr iminat ion against the growing
Catholic minority led them to form acivil
rights movement (1968), which was used
to justify renewed IRA terrorism. The
resulting violence and civil unrest led the
UK government to suspend the Northern
Ireland Parliament at Stormont (1972) and
assume direct rule of the province.
Though anew Northern Ireland Assembly
was elected in 1982 but dissolved in 1986,
the violence continues. Pop 1,624,000.
IRELAND, Republic of. or Eire, inde¬
pendent country in the British Isles oc¬
cupying all of the island of Ireland except
the NE (see Ireland, NoamERN).
Land. The chief physical feature is the
broad central limestone plain; seldom
rising above 400ft. it is marked by
numerous toughs (lakes) and large peat
bogs. Rimming the plain are groups of
hi l ls and mounta ins, d ie most extensive
being the Wicklow Mts in the E. The

monoTClized by the largely British-owned
Iraq Petroleum Co., but the government
then took over much of IPC’s holdings
and the oil industry was nationalized in
1972. Oil revenues have been used to pro¬
vide social services and to diversi^' the
previously underdeveloped industrial sec¬
tor. In the 1980s. despite the construction
of pipelines to carry Iraqi oil to Turkic
and Saudi Arabian ports, the economy
was adversely affected by the long and
costly iRAN-iRAQ WAR: Iraqi ports were
forced to shut down and industrial centers

such as Baghdad and Basra came under
repeated attacL The economic crisis wor¬
sened a f ter the defeat in the Gul f War
(1991).
History. For the history of the region
before the 7tb century see und« the
e n t r i e s B a b y l o n i a a n d a s s y r u a n d
MESOPOTAMIA. When the Arabs settled in
the area now known as Iraq in the 7th cen¬
tury AD. they brought about acultural and
scientific revival. Baghdad became the
capital of the abbasid caliphate. After the
Mongol invasion in the 13th century the
country was impoverished, and continuing
political instability prevented its rebuild¬
ing. Ottoman control was solidified in
1638, although Iraq often maintained
some autonomy. Iraq’s modem histoiy
begins in 1914, with the British invasion
during WWI. It was not until 1932. after
years of violence and unrest, that the
British panted independence to Iraq. Un¬
rest continued, particularly over Kurdish
demands for self-government. In 1945
Iraq joined the Arab League but then in
1955 joined the Baghdad Pact. The Arab
socialist Baath Party took control of the
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beets as the chief arable crops. Ireland is
relatively poor in minerals, but some coal
is minê  along with recently discovered
deposits of lead, zinc, copper and silver.
Peat from the bogs is avatî le fuel, used
for home heating and electricity genera¬
tion. Industries include food-processing,
distilling, brewing, tobacco products, tex¬
tiles. closing and small-scale engineering.
Foreign manufacturers, mainly WGerman
and Japanese, have been encouraged to set
up expm-orienced plants, and tourism is
important.
Hikory. In the 4th centu^ BC the Gaels
evo lved aCe l t i c c i v i l i za t ion wh ich in i t s
full flowering, after St. Patrick introduced
Christianity in the 5th century, {soduced
superb works of art (see book of kells)
and sent religious and culniral mis¬
sionaries to the rest of Europe. It was
severely damaged by the Vikings in the
9ch and lOlh centuries, unti l their defeat
by Brian Born in 1041. In 1166 the
Anglo-Normans invaded Ireland and
thereafter the English tried constantly to
assert their authority over the native Irish
and the settlers, who quickly became as¬
s i m i l a t e d w i t h t h e m . T h e T u d o r s a n d
Stuarts promoted English and Scottish set¬
tlement (see ULSTER), and tried to anglicize
the countiy. constantly embittered by
religious differences, through wars until
Oliver Cromwell's pacification. Roman
Catholic gentry fled when Protestant as¬
cendency was confirmed by William Ill’s
victory at the Boyne (1690). In the Rebel¬
lion of 1798 the Irish peasantry, roused by
such patriots as Wolfe Tone, rolled, but
were ruthlessly suppressed. The Act of
Union (1801) ended parliamentary inde-
pettdence hum England: nevertheless,
despite the potato famine and Fenian
violence, ameasure of independence by
constitutional means was slowly attained
through agitation for Catholic Emancipa¬
tion and the emergence of leaders like
Daniel O’Connell and C. S. parneu- One
result was the cultural Celtic Renaissance
of the 1890s. The inability of British
governments to implement home rule led
to the bitter easter rising (1916). In 1920
Britain separated Northern Ireland, where
Protestants were in the majority, from the
rest of Ireland, which in 1922 was given
dominion status as the Irish Free State. In
1 9 3 7 P r i m e M i n i s t e r E a m o n D e Va l e r a
declared Ireland (or Eire) asovereign na¬
t i o n w i t h i n t h e B r i t i s h C o m m o n w e a l t h .
I re land seve red a l l t i es w i th B r i t a i n i n
1949. becoming the Republic of Ireland. It
et i iered the Uni ted Nat ions in 1953 and

country's highest peak, Carrantuohill
(3,414ft), rises in Macgillycuddy’s Reeks
in the SW near the beauiifiil Lakes of Kil-
lamey. The chief river is the Shannon
(240mi). longest in the British Isles; like
the Erne Rit is harnessed for hydroelectric
power. The long Shannon estuaiy is one
of many inlets of the much-indented W
coast, which is fringed by many islands.
The climate is mild and damp, with annual
rainfall ranging from 30^in in the
lowlands to over 60in in the Wuplands.
This has helped create the lush green pas¬
t u r e s w h i c h h a v e m a d e I r e l a n d " t h e
Emerald Isle.' Rainfall and high winds are
more fiequent in the Wand Nthan in the
sunnier E.

Offic ia l name: I re land
Capita): Dublin
Area: 27,I37sq mi
Population: 3,489,000
Languages: Irish, English
Religions: Roman Catholic, Protestant
Monetary unit(s); 1pound (punt) =100
pence

People. In 1845 about 8.5 million people
lived in Ireland. Acentury later, the whole
island bad about half that many in¬
habitants. This unique demographic
decline resulted from the potato famine of
1845-48 and subsequent emigration espe¬
cially from the rural W. Today the popula¬
tion of the republic is concentrated mainly
in or near the cities, the largest of which
are Dubl in, the capi ta l , Cork and
Limerick. The Irish are aCeltic people;
since 1922 the government has en¬
couraged the revival of the Irish language
(often known as Gaelic), although English
remains the principal language. About
95% of the people are Roman Catholics;
about 5% are Protestants, o f whom the
largest denomination is the Church of
Ireland.
Economy. It is based mainly on small
mixed farms rearing cattle or engaged in
dairying (especially in the S). with barley,
wheat, oats, potatoes, turnips and sugar
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the Atlantic by the North Channel to the
NW and St. George’s Channel to the S, it
is about 130mi across.

IRON (Fe), silveiy-gray, soft, feiromag-
netic (see magnbosm) metal in Group VIII
of the periodic table-a transition element.
Metallic iron is the main constituent of the
earth’s core (see earth), but is rare in the
crust—it is found in meteorites (see
meteors). Combined iron is found as
hematite, magnetite, limonite, siderite,
geothite, taconite, chromite and pyrite. It
is extracted by smelting oxide ores in a
blast furnace to produce pig iron, which
may be refined to produce cast iron or
wrought iron, or converted to steel in the
open-hearth process or the Bessemer
process. Many other iron alloys are used
for particular applications, fhire iron is
very little used; it is chemically reactive
and ox id i^s to rus t in mois t a i r. I t has

four allotropes (see allotropy). The
stable oxidation states of iron are +2 (fer¬
rous), and +3 (ferric), though +4 and +6
states are known. The ferrous ion (Fe^*) is
pale ̂ een in aqueous solution-it is amild
reducing agent and does not readily form
ligand complexes.

Iron (U) sulfate, green crystalline solid,
made by creating iron ore with sulfuric
acid, used in tanning, in medicine to treat
iron deficiency, and to make ink, fer¬
tilizers, pesticides and other iron com¬
pounds, mp 64’C. The ferric ion (Fe^) is
yellow in aqueous solution; it resembles
Che aluminum ion, being acidic and form¬
ing stable ligand complexes, especially
with cyanides.

Iron (IE) oxide, red-brown powder used
as apigment and as jewelers’ rouge (see
ABRASIVES); occurs naturally as heruatite;
mp 1565’C. In the human body, iron is a
const iment of hemoglobin and the
cytochromes. Iron deficiency causes
anemia.

AW 55.8, mp 1535*C, bp 2750'C.
sg7,874(20°C).
IRON AGE, the stage of man’s material
cultural development, following the stone
AGE and BRONZE AGE, dutlng which iron is
generally used for weapons and tools.
Though used omament̂ ly as early as
4CXX) BC in Egypt and Mesopotamia,
iron’s difficulty of working precluded its
general use until efficient techniques w^
developed in Armenia, cl500 BC. By
c500 BC the use o f i ron was dominant
throughout the known world, and by c300
BC the Chinese were using cast iron.
Some cultures, as those in America and
Australia, are said never to have had an

the European Economic Community in
1973. f te land has are la t ive ly im¬
poverished economy. Its wealth is less
dian two-thirds of the European average,
unemployment is high, and many of its
best-̂ ucafed young people emigrate.
IRIDESCENCE, production of colors of
varied hue by interference of l ight
reflected from f^nt and back of thin films
(as in soap bubbles) or from faults and
boundaries within crystalline solids such
as mica or opal. Hie colors of mother-of-
pearl and some insects are due to
ir idescence.
IRIDIUM, chemical element; symbol Ir,
at.wL 192.22; at.no. 77; valence 3or 4.
Iridium, ametal of the platinum family, is
white, similar to platiuum, but widi a
slight yellowish cast. It is very hard and
br i t t le . I t is the most corros ion-res is tant
metal known.
QUS, plant with intricate and colorfiil
flowers found in many parts of North
America, Europe, Asia and Africa. They
usually grow in wet places, but some live
on prairies. They grow fi-om iliizomes or
f r o m b u l b s . T h e d r i e d r h i z o m e o f t h e
F lo ren t i ne i r i s was once so ld as "o r r i s
root." It smells of violets and has many
uses in cosmetics and medicines.

IRISH MOSS, or carrageen, asmall red
seaweed that is gather^ from the shore
and dried in the sun. It contains alarge
amount of gelatin and is used in jellies and
puddings or as an ingredient in shamp>oos,
cosmetics and shoe polishes. Irish moss is
harves ted in Europe , Jap tm, and
Massachusetts.
I R I S H R E P U B L I C A N A R M Ya R A ) .
illegal revolutionary force operating in
I r e l a n d , T h e I R A e v o l v e d f r o m m i l i t a n t
r e m n a n t s o f t h e I r i s h Vo l u n t e e r s , w h o
planned and fought the baster rising
(1916). Refusing to accept the separation
of Northern Ireland, it became asecret ter¬
rorist organization responsible for bomb¬
ings and raids on both sides of the border.
Loss of popular support because of its
violence and pro-German activities in
WWII, and strong repressive action by the
government reduced its role until the
1960s.

fo 1969 the IRA split into the anti-ter¬
r o r i s t " o f fi c i a l s " a n d t h e t e r r o r i s t
"Prov is iona ls , " who re ly on I r ish-
Amer ican financ ia l a id . The Prov is iona ls
then launched acampaign of indis¬
criminate bombings and assassinations in
Northern Ireland and in England.
IRISH SEA, arm of the Atlantic, separat¬
ing Ireland from England. Cormected to
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back at least to the canals and reservoirs of
ancient Egypt. Today over 320 million
acres of farmland throughout the world
are irrigated, notably in the US. India.
Ptddstan, China, Australia, Egypt and
Russia. There are three main irrigation
techniques; surface irrigation, in which
the soil surface is moistened or flooded by
water flowing through furrows or tubes;
sprinkler irrigation, in which water is
sprayed on the land horn above; and sub-
irrigation, in which underground pipes
supply water to roots. The amount of
water needed for aparticular project is
called the dun of water, expressed as the
number of acres irrigated by 1cu ft of
water per second.
IRVING, Sir Henry (1838-1905), stage
name of John Henry Brodribb, greatest
British actor and actor-manager of his day.
At the Lyceum Theatre, London, 187^
1902, he staged spectacular Shakespeare
productions, often with Ellen terry as his
leading lady. .
IRVING, John (1942- ), US novelist,
best known for his bizarre and funny
novels including The World According to
Garp (1978), avivid comic tale about a
novelist killed by adisappointed reader.
IRVING, Washington (1783-1859), first
US writer to achieve international acclaim.
Bom in N.Y. , he became acasua l wr i te r
and publisher he went to Europe in 1815
o n b u s i n e s s a n d r e m a i n e d t h e r e u n t i l
1832. His most femous stories, "Rip Van
Winkle" and "The Legend of Sle^y Hol¬
low," appeared in The Sketch Book of
Geoffrey Cray on (1820). None of his later
works approached the success of this col¬
lection. He served as minister to Spain
1842-46, but spent the rest of his life at
Tarrytown, N.Y., near the setting of many
of his tales.
ISAAC, in the Old Testament, second of
the Hebrew patriarchs. Son of Abraham
and Sarah, he was spared at the last mo¬
ment from being sacrificed as proof of his
fa ther ’s fa i th . He mar r ied Rebecca and
fa thered Esau and Jacob, who cheated
Esau out of Isaac’s last blessing.
ISABELLA, name of two queens of
Spain. Isabella I(1451-1504) was queen
of Castile from 1474 and of Aragon from
1481 by marriage to the future Ferdinand
II of Aragon (1̂ 9). The marriage unified
Chr is t ian Spa in ; roya l power was
strengthened and the inquisition rees¬
tablished, Isabella supporting its call for
the expulsion of Spanish Jews. She
financed Columbus’ expedition in 1492.
She helped direct the conquest of Moorish

iron age.
I R O N C L A D S , t h e fi r s t a r m o r e d w a r ¬
ships, wooden-hulled ships with iron plate
armor, developed by the French and
B r i t i s h i n t h e C r i m e a n w a r . T h e fi r s t
engagement between ironclads came in
the US ctvtL WAR. involving the famous
Monitor. Iron-hulled ships superseded
ironclads in the 1890s.
I R O N C U R TA I N , t e r m f o r t h e s e l f - i m ¬
posed iso la t ion o f t l ie communis t
countries, especially during cite Stalinist
era. The term was popularized by Sir
Winston Churchill in aspeech at Fulton.
Mo„ on March 5.1946.
IRON GATE, at 2.600ft the deepest
gorge in Europe, 2mi long. It lies on the
Danube Rat the Romania-Yugoslavia bor¬
der ; the two count r ies tun a jo in t
hydroelectric project
IRONWOOD, the r
plants with very hard wood. Red and
b l a c k i r o n w o o d s o f F l o r i d a a r e b u c k ¬
thorns. and the native hornbeam of the
n o r t h e a s t U S i s a l s o c a l l e d i r o n w o o d .
Desert ironwood is asmall tree of the pea
family found in the western deserts.
IROQUOIAN, fami ly o f languages
spoken by North American Indians chiefly
in what is now NN.Y. The languages of
the first five confederated Iroquois tribes
and Wyandot, the Huron language, are the
most closely related. The two southern
languages are Tuscarora and Cherokee.
IROQUOIS. North American Indian
tribes of the Iroquoian linguistic family,
members of the Iroquois League. This
political union of the Mohawk. Oneida,
Onondaga, Cayuga and Seneca tribes was
founded in the 16th century by the Onon¬
daga chief Hiawatha and Dekanawida,
formerly aHuron. Villages and tribes
were sometimes adopted into the League,
as wi th the Tuscarora in 1722. Hunters
and farmers, the Iroquois tribes lived in
stockaded villages of longhouses: families
were matrilineal, and belonged to an inter¬
tribal clan system. In the 1600s they were
supplied with firearms and meial weapons
by the Dutch, and became supreme in the
NE. During the french and indian wars
the Iroquois supported the British, but the
league split over the revoi.utionary war.
IRRADIATION, exposure to radiation as
ultraviolet rays. X-rays and gamma rays,
or to beams of atomic particle,s such as
n e u t r o n s .

IRRIGATION, artificial application of
water to soil to promote plant growth. Ir¬
rigation is vital for agricultural land with
inadequate rainfall. The practice dates

in the gorge,
name given to several
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Teachings. Hie Koran, the holy book of
Islam, sets forth the fundamental tenets of
Islam as reveled by God to Mohammed.
T h e s e i n c l u d e t h e fi v e b a s i c d u t i e s o f
Muslims and also rules for their social and
moral behavior. Muslims also study the
prophet's teachings, or Sunna, collected in
the HadUh ("traditions"). Alegal system,
the Shari’a, based on the Koran and the
Sunna, has been the law of many Muslim
count r ies .
Worship. Public worship takes place in
mosques; these are often highly dworated
in abstract patterns, because repre¬
sentational art is forbidden as idolatrous.
Before entering amosque, Muslims must
ritually cleanse themselves. Special ser¬
vices are held at midday on Friday.
Devout Muslims must pray five times
daily, facing in the direction of Mecca.
Islam has no priests as such; worship is
led by alay leader, the imam. Amuezzin
calls the faithful to prayer from arooftop
or minaret. Other leaders in Muslim com¬
munities include the ulema, experts on the
Shari’a, who give guidance and may even
decide legal disputes.
I S L E R O YA L E N AT I O N A L PA R K ,
wildlife reserve, established in 1940, com¬
prising more than 100 islands in NW Lake
Superior, NMich. Isle Royale i tself
(229sq mi) is the site of pre-Columbian
Indian copper mines; its wildlife includes
moose , t imbe r wo l ves and d i ve rse b i r d

Granada. Lsabella II (1830-1904), was
queen of Spain 1833-d8 under aregency
until 1843. Her succession was disputed
by the Carlists, provoking civn, war
1833-39; after the regency was ended by a
revolt her personal rule proved aibilrap'
a n d i n e f f e c t u a l . P r o m i s c u o u s a n d i r ¬

responsible. she was ousted in 1868 and
abdicated in 1870.

ISAIAH, great Hebrew prophet of the 8th
century BC. for whom the Old Testament
Book of Isaiah is named; probably only
the first 36 chapters represent his teach¬
ings, the remainder (often known as
Deutero- and Trilo-Isai^) being additions
by his followers. Isaiah condemns the
decadence of Judah, foretelling coming
disaster; he warns against trusting in
foreign alliances rather than in God and
heralds the Messiah.
ISHERWOOD, Chr is topher Wi l l iam
Bradshaw (1904-1986). English-born no¬
velist and playwright who settled in the
US in 1939- H is best -known nove ls are
Mr. Norris Changes Trains (1935) and
Goodbye to Berlin (1939), set in the de¬
caying Germany of the 1930s; later adap¬
ted by others into plays and films {/ Am a
Camera and CalMreij. He collaborated
with W. H. AUDEN on three plays, the best-
known being The Ascent ofF-6 (1936).
ISIS, in ancient Egyptian mythology the
dominant mother goddess, protectress of
living and dead. Sister and wife of Osiris,
she temporarily restored him to life after
his murder and dismembering by Set, and
so conceived Horns. Her cult spread from
Lower Egypt throughout the Roman world
as one of the mysteries.
ISLAM (Arabic: submission to God),
major world religion, founded by
Mohammed in the 7di century AD; a
monotheistic faith, it incorporates ele¬
m e n t s o f J u d a i c a n d C h r i s t i a n b e l i e f .
Today there are about 600 million mus-
UMS ("ones who submit"), mainly in the
Arab countries and SW Asia, and in Nand
EAfr ica. Turkey, I ran, Afghanistan,
Pakis tan. Ind ia , SE Asia and the Com¬
monwealth of Independent States. The
Prophet MOHAMMED was amerchant of
Mecca in the early 7th century; on his
journeys he came into contact with Jews
and Christians. Inspired by avision of the
archangel Gabriel, he began to preach the
worship of the one true God (Arabic: Al¬
lah). and to denounce idolatry. In his
lifetime Mecca was converted to Islam. In
the century after his death (AD 632) Mus¬
lim armies forged an Arab Empire extend¬
ing from Spain to India.

l i fe .
ISMAILIS, Muslim shitie sect some¬
times known as Seveners because they
venerated the religious leader Ismail (d.
760) as the seventh imam. Among
branches of the Ismaili faith were the As¬

sassin sects of Iran and Syria. The Ismaili
spiritual leader today is the Harvard-edu¬
cated Aga Khan IV.
ISMAIL PASHA (1830-1895), Ottoman
viceroy of Egypt 1863-79. He extended
Egyptian rule in the Sudan. In Egypt he
improved administration, education and
communications, opening the Suez Canal
in 1869. Huge debts resulted from his
schemes and he was dismissed by the Ot¬
toman sultan in 1879.
ISOLATIONISM, nat ional po l icy o f
avoiding entanglement in foreign affairs, a
recurrent plKuromenon in US history. In
1823 the MOtfliOE doctr ine t r ied to ex¬

c lude European 'powers f rom the
A m e r i c a s . Th e U S w i t e r e d WWl r e l u c ¬
tantly, stayed out of the League of Nations
it helped create and entered WWII only
when attacked Thereafter it joined the UN
and international defense pacts (NATO,
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isotopes to radiation in areactor. These
are widely used therapeutically and in¬
dus t r ia l l y ; the i r rad ia t ion may be
employ^ directly, or the way in which it .
is scattered or at̂ rbed by objects can be
measured. They are useful as tracers of a
process, since they may be detected in
very small amounts and behave virtually
identically to other atoms of the same ele¬
ment. They may also be used to "label”
particular atoms in complex molecules, in
attempts to work out chemical reaction
mechan isms .
ISRAEL, Jewish republic on the Eex¬
tremity of the Mediterranean. Founded in
1948, it is bounded by Lebanon on the N,
Syria and Jordan on the Eand Egypt on
the Sand W. Although small in itself, in
various wars Israel captured large ter¬
ritories, including the Golan Heights,
West Bank of the Jordan R.. oaza sttup,
and the Sinai Desert, from which Israel
withdrew in 1979-82. The other territories

are the subject of continual international
controversy.

SEATO) and played an active rote in in¬
ternational affairs. British policy was es¬
sentially isolationist in the period between
the wars.

ISOMERS, chemical compounds having
identical chemical composit ion and
molecular formula, but differing in the ar¬
rangement of atoms in their molecules,
and having different properties. The two
chief types are stereoisomers, which have
the same s t ruc tura l fo rmula , and s t ruc¬
tural isomers, which have different struc¬
tural formulas. The latter may be sub¬
divided into positional isomers, which
have the same funaional groups occupy¬
ing different
skeleton; and
have different functional groups.
ISOMORPHISM, the formation by dif¬
ferent compounds or minerals of crystals
having closely similar external forms and
lattice structure. Isomorphous compounds
have similar chemical composition—ions
of similar size, charge, and ionization
potential being substituted for each
other—and form mixed crystals. Cations
are usually involved in the interchange, al¬
though anions may also replace each
other. Amineral series showing acon¬
tinuous isomorphous change between end
members constitutes asolid solution as in
the plagioclase feldspars where sodium
and calcium are the cations involved.
ISOPTERA, order of insects that live in
colonies and have ahighly developed so¬
cial organization. Insects in this category
are called termintes.
ISOTOPES, a toms of achemica l e lement
which have the same number of protons in
the nucleus, but different numbers of
neutrons, i.e., having the same atomic
n u m b e r b u t d i f f e r e n t m a s s n u m b e r .
Isotopes of an element have identical
chemical and physical properties (except
those determined by atomic mass). Most
elements have several stable isotopes,
being found in nature as mixtures. The
natural proportions of the isotopes are ex¬
pressed in the form of an abundance
ratio. Because some isotopes liave par¬
ticular properties (e.g.. 0.01S9b of
hydrogen atoms have two neutrons and
combine with oxygen to form heavy
water, used in nuclear reactors), mass-de-
pendent methods of separating these out
have been devised. These include mass

,diffusion, distillation and

positions on the carbon
mctional isomers, which

Official name: State of Israel

Capital: Jerusalem
Area: 7,992sq mi
Population: 4,447,000
Growth ra te : 1 .5%
Languages: Hebrew. Arabic
Religioas: Judaism. Muslim, Christian
Monetary unit(s): 1shekel =100 new
agorot

Land. Israel has along straight Mediter¬
ranean coastline, and to the Saccess to the
Red Sea from the port of Elath through the
Gulf of Aqaba. There are three main

t h e m o u n t a i n o u s b u t f e r t i l eregions;
Ga l i lee a rea in the N. the more fe r t i l e

coastal plain in the Wand in (he Sthe
Negev Desert, barren but with important
mineral resources. In the Eadepression
contains the Huleh Valley, Sea of Galilee,
Jordan Rand Dead Sea. Summers are hot
and dry, winters mild; rainfall (mainly in
winter, or Nov.-April) varies from 40in in
the Nto almost nil in the S. Because much

spectroscopy
electrolysis.

Afew elements have natural radioact ive
isotopes (radioisotopes) and others of
these can be made by exposing stable
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of Israel’s potential farmland lacks water
supplies avast irrigaiion program has
been put into operation; huge areas of

■formerly barren land are now productive.
Available water resources, however, are
already almost fully exploited.
People. About 83% of Israelis living with¬
in the country’s 1949 boundaries are Jews.
Nearly 60% of them were bom in Israel;
the remainder are immigrants, mostly
from central and EEurope, the Middle
East, NAfrica and Russia. Minorities in¬
c l u d e C h r i s t i a n a n d M u s l i m A r a b s .
DRU2ES, CIRCASSIANS and SAMARITANS. Al¬
though thousands of Jews have settled in
the West Bank, the great majority of the
people in the occupied territories are
Palestinian Arabs. The official language is
HEBREW, but Arabic is also important and
English. French. German and Yiddish are
widely spoken. Elementary schooling is
free and compulsory, and there are seven
institutions of higher teaming.

Most of the population is urban, living
mostly in Tel Aviv, Jaffa, Haifa and
Jerusalem. Jews in rural areas generally
live in kibbutzim (collective agriculture
settlements) and moshavim (cooperative
farming villages).
Economy. Heavy defense expenditure,
immigration and luniied natural resources
have produced an unstable economy; as¬
s i s t a n c e h a s c o m e f r o m A m e r i c a n m d ,
German reparation and Jews abroad.
Many immigrants bring technical and ad¬
minis t ra t ive sk i l ls . Land rec lamat ion and
irrigation have nearly trebled the cul¬
tivated area since 1955, so that the country
[Hoduces most of its own food. Major
crops include citrus fruit, grains, olives,
melons, grapes. Mineral resources include
gypsum, natural gas, oil and phosphates;
potash, magnesium and bromine come
from the Dead Sea. Light industry is
developing, and manufactures include
chemicals, textiles and paper. Citrus fruits,
diamonds, chemicals and textiles are
major exports. Tourism is amajor in¬
dustry. Because of heavy defense spend¬
ing and reliance on imponed oil, Israel
suffers from severe payments deficits and
ahigh rate of inflation.
History. (For the early history of the Jews
in Palestine see jews; Palestine.) In 1947
the UN voted to divide Palestine (then
under British mandate) into Jewish and
Arab states. After the subsequent British
w i t h d r a w a l , P a l e s t i n e A r a b s a n d A r a b
troops from neighboring countries imme¬
diately tried to eradicate Israel by force,
but the Israelis defeated them, capturing

a l m o s t a l l P a l e s t i n e ( s e e a r a b - i s r a e u
wars). Arab refugees, settled in S
Lebanon, the West Bank and Gaza Scrip in
UN-administered camps, are acontinuing
social and political problem; also, refugee
camps have proved afruitful recruiting
area and cover for Palestinian guerrilla
groups. Egypt nationalized the Suez Canal
in 19S6 and closed it to Israeli shipping;
Israeli troops then overran Gaza and Sinai,
winning the right of passage from Elath to
the Red Sea. In the Six-Day War (1967)
Israel acquired large tracts of i ts
neighbors’ territories including the West
Bank and East Jerusalem; these it refused
to return without afirm peace settlement.
It lost some of these in the Yom Kippur
War (1973). Relations with Egypt im¬
proved; in 1978 the two countries reached
the so-cal led camp davuj agreement and
the Sinai was returned to E©'pt by 1982.
In 1982 Israeli forces invaded Lebanon,
from which Palestinian guerrillas had
launched a t tacks on I s rae l . Pa les t i n ian

guerriilas were forced to leave Beirut, and
most Israeli forces were withdrawn by
1985. In Dec. 1987 frustrated by Israeli
settlement of the West Bank and the lack
of progress on Palestinian autonomy,
Palest inian Arabs in the West Bank and
Gaza Strip launched an uprising aimed at
ending Israeli occupation.

On the advice of the US, Israel took no
part in the Gulf War (1990-91), although
it was hit by Iraqi missiles. Increased US_
influence in the Middle East as aresult of'
chat war led in Oct. 1991 to the convening
in Madrid of the first of aseries of con¬
ferences in which representatives of Israel,
t h e P a l e s t i n i a n A r a b s , a n d o t h e r A r a b
states met face to face for the first tinte to
discuss acomprehensive Middle East
peace settlemenL Little progress was
made in the ensuing negotiations until, in
June 1992, the hard-line Israeli govern¬
m e n t o f Y i t z h a k S h a m i r o f t h e L i k u d
Party suffered an electoral defeat. It was
replaced by aLabor Party government
under Yit^ak Rabin, who manifested
greater flexibility on such key issues as
Palestinian autonomy and the exchange of
conquered territory for peace. Domestical¬
ly in the early 1990s Israel was preoc¬
cupied with the absorption of numbers of
Ethiopian and Russian immigrants.
ISRAEL, Kingdom of, Hebrew kingdom,
fi r s t a s u n i t e d u n d e r S a u l , D a v i d a n d
Solomon cI020 BC-922 BC, and then the
breakaway state in the Nfounded by
Jeroboam Iin the territoiy of the 10 tribes.
In 722 BC this was overrun by the As-
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Syrians; the tribes were apparently kilted,
enslaved or scattered.
ISTANBUL, largest city in Turkey,
divided by the Bosporus. Until 1930 its
official name was Constantinople, of
which Istanbul was originally acontrac¬
tion. Built on the site of aformer Greek
town, Byzantium, in AD 330 by Constan¬
tine 1, it became the capital of the byzan-
TiNE EMPIRE; it reached its cultural height
under Justinian Iin the 6th century. The
city was taken and sacked by the Fourth
Crusade in 1204: after years of decay it
was taken by the Ottoman Turks in 1453.
and was rebuilt as the Turkish capital,
wh ich i t rema ined un t i l 1923 when the
capital was moved to Ankara. It is still the
economic and cultural heart of Turkey, a
port, transport hub and manufacturing
center. Pop 5,476,000.
ITALIAN, one of the Romance Lan¬
guages, spoken in Italy and in parts of
Switzerland. France and Yugoslavia. It
derives from colloquial Latin, "nte Tuscan
dialect established as aliterary language
by DAfTTE. PETRARCH and BOCCAcao be¬
came the foundation of modem Italian.
Since the Renaissance, words from other
Romance languages have been added.
There are regional dialects.
ITALIAN WARS (1494-1559), scries of
wars in which France and Spain fought for
control of Italy, begun by aFrench in¬
vasion in 1494. The Holy Roman Empire
(Emperor Charles Vwas also king of
Spain) and England also participated to
fnistrate French ambit ions. The numerous
small Italian states, including the papacy,
tried to preserve their independence by d-
liances with each other and with the major
powers. TTie wars ended with Spain do¬
minant in the peninsula.
ITALO-ETHIOPIAN WAR (1935-36),
Fascist Italy’s conquest of Ethiopia,
launched from Italian-held Eritrea and
Somalia. Refusing to accept the League of
Nations proposals for settling border dis¬
putes, Mussolini used planes, guns and
poison gas to overwhelm the ill-equipped
Ethiopians, and to forge anew empire.
Too weak to hall aggression, the League
merely voted economic sanctions against
Italy, which simply left the League.
ITALY, republic in SEurope comprising
along, narrow peninsula and nearby Sici¬
ly, Sardinia and smaller Mediterranean is¬
lands. Italy is aland of great nati^l
beauty, with an immensely rich historical
a n d a r t i s t i c h e r i t a g e . I t m a d e a
phenomenal economic recovery after the
devastation suffered during WWII,

Offkia) name: Italian Republic
Capital: Rome
Area: 1!6,324sq mi
Population: 57,772,000
Language: Italian
Religion: Roman Catholic
Monetary unit(s): Ilire= lOOcentesimi

Land Italy is predominantly moun¬
tainous. In the Nis the great curve of the
Alps, while the Apennine chain forms the
peninsula’s spine. Between the two lies
the Nplain containing the Po R. Italy’s
largest natural waterway, flowing Eto the
Adriatic Sea. The Amo and Tiber flow W
from the Apennines, respectively to the
Ligurian and Tynhenian seas. Except in
the cooler wetter mountains, summers are
hot and dry, winters mild and rainy. Forest
and scrub cover much of the mountains;
the lowlands are largely cultivated.
People. People of short, dark, Mediter¬
ranean stock predominate in the S: in the
Nlive taller, fair-haired peoples of Celtic
and Alpine origin. Italy is densely popu¬
lated, with the highest concentrations in
the industrial cities of the N, the Po Val¬
ley, Rome and N^les. About half the
population is urban. Rural poor from the
underdeveloped Smigrate to the Nand
abroad. Italian is the official language, but
French and German are spoken respective¬
ly in the extreme NW and N. Over 90% of
Italians are nominal Catholics. In 1985 a
concordat with the Vatican ended Roman

Catholicism’s position as the state re¬
ligion. Educarion is free and compulsory
for ages 6-14. and more than 40 cities and
towns have university centers.
Economy. Foreign aid and founder mem¬
bership in die Emxtpean Cotiunon Market
vastly boosted Italy's postwar economy
before the oil crises of tlW 1970s damaged
it. Increased industrial output (steel,
chemicals, automobiles, typewriters, ma¬
chinery. textiles and shoes) enriched the
N, but afaltering agriculture kept the S
poor. The main farm products are grapes,
citrus fmits, olives, grains, vegetables and
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catt le. Mineral resources are l imited, but
Italy has hydroelectric power, natural gas
a n d o i l . T h e r e a r e a l s o a f e w n u c l e a r

power stations. Tourism helps the trade
balance. Italy has an advanced system of
roads and railroads

History, The Romans—a Latin people of
central Italy—held most of the peninsula
by 200 BC, absorbing the Etruscan
c iv i l i za t ion in the Nand Greek co lon ies
(dating from the 8th century BC) in the S.
(See ROME, ANCIENT.) In the 5th-6th cen¬
turies AD, barbarian tribes (visicOTHS.
OSTOOOOTHS and lombards) overran Italy,
forming Germanic kingdoms. These
kingdoms were disputed by the Byzantine
Empire, whose lands in Italy became the
core of the Papal Slates. Italy was to
remain divided for over 1,000 years, al¬
though nominally part of Charlemagne’s
empire from 774 and pan of the Holy
Roman Empire from 962.

In the Middle Ages the Scame under
Norman rule. Powerful rival city-states
emerged in the center and Nfrom the late
Middle Ages under the meokti and other
dynasties. Italy pioneered the renaissance,
but Spmn (from the late 1400s) and
Austria (from the early 1700s) controlled
much o f the land un t i l the r i sorc imento

culminated in unity and independence
under Victor Emmanuel II (1861). Italy
gained Eritrea, Italian Somaliland and
Libya in Africa, and fought alongside the
All ies in WWI. In 1922 the Fascist dic¬
tator Benito mussolini .seized power, later
conquering Ethiopia and siding with Nazi
Germany in WWl l . De fea ted I ta l y
emerged from the war as arep
of its overseas colonies and fi
with the West.

Since arepublican constitution went into
effect in 1948, Italy has been governed by a
lor^ ser ies of coal i t ions, general ly
dominated by the Christian Democrats.

The country has had more than 50
governments since WWIl, and pressure is
increasing for constitutional reform. In the
1970s Italy was plagued by domestic ter¬
rorism, culminating in the kidnap-murder
of former premier Atdo Moro in 1978.
Dur ing the 1980s I ta ly 's economy
boomed, but in the 1990s, burdened with
deb t and i ne f fic ien t s ta te -owned en te r¬
prises, Italy fell behind other European
Community countries. It was also engaged
in ademoral iz ing struggle with the
Sicilian Mafia that it did not seem capable
of wining.
ITURBroE, Agu^n de (1783-1824),
Mexican revolut ionary, emperor of

Mexico 1822-23. Aroyalist officer, he
united the revolutionaries with his Plan of
Iguala (1821), which proclaimed Mexican
independence. Exploiting political di¬
visions, he became emperor of inde¬
pendent Mexico. But opposition to his
capricious rule brought abdication, exile
and (on his return) execution.
IVAN, name of six Russian rulers. Ivan I
Kalita (cl304-1340), was grand prince of
Moscow 1328-40 . I van I I K rasny i
(1326-1359), was grand prince of Mos¬
cow 1353-59. Ivan lU the Great (1440-
1505), was grand prince of Moscow
1462-1505. He paved the way for a
unified Russia by annexing land, repelling
the Tatars, strengthening central authority
over the Church and nobility, and revising
t h e l a w c o d e . I v a n I V t h e Te r r i b l e
(1530-1584), was grand prince from 1533
and the first tsar of Russia 1547-84. He
annexed Siberia, consolidated control of
the Volga R, and established diplomatic
and trading relations with Europe. He
strengthened the law and administration,
but was notoriously cruel. Ivan V(1666-
1696), was co^tsar (with Peter I) 1682-96.
Ivan VI (1740-1764), was tsar 1740-41.
IVANOV, Vsevolod (1895-1963), Rus¬
sian writer. Bom in Siberia, he often used
it as asetting for his stories. His most
popular novels. The Guerillas (1921) and
Armored Tra in (1922) , t reat the Russian
Revolution and civil war in epic fashion.
IVES, Charles Edward (1874-1954). US
composer, amajor 20th-century innovator.
His music (mostly pre-1915) incorporated
popular songs and hymn tunes, and ex¬
ploits dissonance, polytonal i ty and
polymetric construction. Ignored by his
contemporaries, he influenced later com¬
posers. His best-known works include
Three Places i« New England (1903-14)
and the Second (Concord) Piano Sonata
(1909—15). His Third Symphony (1904—
ll)wona 1947 Pulitzer Mze,
IVORY, hard white substance obtained
from the tusks of elephants, hippopotamu¬
ses. WALRUSES and narwhals. It is no more
chan ath ickened fonn of denta l enamel ,
yet carved ivory has been greatly prized—
and priced—for centuries. Elephant ivory
is the most sou^t-after, due to its greater
length and finer grain; the poaching of
elephants for their tusks threatens their ex¬
istence in Africa. Avegetable ivory is also
produced, from the nuts of the doum
palm.
I V O R Y C O A S T , o n e o f t h e m o s t
prosperous West African republics, lo¬
cated on Che Ncoast of the Gulf of Guinea

'ubiic shorn
irmly allied
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and bordering Liberia. Guinea, Mali.
Burkina, and Ghana.

Coast potentially the most prosperous
colony in French West Africa. In 1946
Felix Houphouei-Boigny founded an all-
African political party. He became presi¬
dent of the Ivory Coast upon inde¬
pendence (1960). His government’s
policies encouraged foreign investment,
exploited natural resources and raised
living standards. In 1990 he was reelected
to his seventh five-year term. The aging
president's unwillingness to designate a
successor has become acause of increas¬
ing concern.
IVORY PALM, slow growing palm with
ashort trunk, native to SAmerica. Plants
are male or female. Female flowers form
clusters of seeds that ripen and fall to the
ground. Hard and white, the seeds are easy
to carve and used for buttons, chess pieces
and small ornaments.
IVY, hardy, evergreen climbers of the
genus Hedera, family Araliaceae. In the
Juvenile stage the plants have lobed
Leaves and numerous aerial roots, whi le
in the adult or arborescent stage the leaves
are entire, there are no aerial roots and
flowers and fruits are produced. Tile
English ivy [H. helix) is apopular house
plant, coming in anumber of dwarf,
climbing and variegated varieties. Indoors,
they should be grown in bright positions,
although they survive for along dme
under artificial light. They grow best at
temperatures between 60'F and 70'F, and
the soil should be kept evenly moist.
Propagation is by shoot tip cuttings.
Several other plants which have ivylike
leaves are also called ivy, for example
ground ivy {Gleaoma hederacea), Boston
or grape ivy (Cissus) and German ivy
(Senecio milk-anoides). the latter being a
popular bouse plant requiring similar cul¬
ture practices to English ivy although it is
less tolerant of low light intensities. The
red ivy {Hemigraphis) is so-named be¬
cause of its trailing habit, but apart from
this is quite unlike and unrelated to Eng¬
lish ivy. Red ivy is also apopular house
plant grown mainly for its ornamental fo¬
liage that is maroon or burgundy colored.
It should be grown in abright window
avoiding strong sunlight, at average house
temperatures, and should be watered often
enough to keep the soil evenly moist.
IWOJIMA, Japanese island in the NW
Pacific, scene of afierce batt le in WWII.
Largest of the Volcano Islands (about 8sq
mi), it was annexed by Japan in 1891 and
captured by US marines in Feb.-March
1945 at the cost of over 21,000 US casual¬
ties. US administratiwi ended in 1968.

Offic ia l name: Cdte d ' Ivo i re
Capital: Abidjan
Area: I23.847sq mi
Population: 12.978,000
Growth ra te : 3 .9%
Languages: French, African languages
Religions: Animist. Muslim, Roman
Clathol ic
Monetary unlt(s): 1CFA franc »100
cent imes

Land. One-third of the country is covered
by dense rain forest, with agrassy and
wooded plateau to the Nand mountains to
the NW. The climate is hot and rainy in
the S, drier and cooler in the N. Wildlife
includes African big game animals.
People. There are some 60 tribal groups
and some 3million foreigners, about two-
thirds of whom are Africans from neigh¬
boring countries. Over 40% of the pecula¬
tion is urban. Tribal laitguages and animist
feiths predominate. Some two-fifths of the
population is aged under IS, and spending
on basic education is relatively high.
There is auniversity at Abidjan.
Economy. Farming, forestry and fisheries
provide most of the gross national
product. Major cash crops are cotton, cof¬
fee and cacoa. Palm-oii, pineapples and
bananas are also exported, as are
hardwoods including mahogany, iroko,
satinwood and teak. Diamonds and man¬
ganese are mined. An expanding manufac¬
turing industry produces palm-oil, instant
coffee, fiuit Juices and textiles. Trade is
chiefly with European common market
countries and the US. Exports usually ex¬
ceed imports in value.
History. In the 16th century the Por¬
tuguese traded in slaves and ivory along
the coast. In the 18th century Ashanti
people.'! entered the region, while French
trade and missionary activity increased in
the E. France began systematic occupation
!in 1870. declaring aprotectorate in 1893.
Arailroad built in 1903 made the Ivory
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Lepus. All seven species are found io
Central and WNorth America. Jackrabbits
have enormously large ears functional in
body temperature control. Found in open,
comparatively arid plains, they actually
flourish in drought-stricken, overgrazed
areas. Among the most abundant of
American Lagomorpha, they constitute a
considerable pest in agricultural areas.
JACKSON, Andrew (1767-1845). sev¬
enth president of the US. Tlte first from W
of the Appalachians, he was aself-made
statesman championing the common man
against monopoly and privilege. Bom in a
log cabin in the Waxhaw settlement. S.C.,
Jack'son had aminima] education; he
joined the militia at 13 and was briefly
captured by the British in 1781. He
decided to study law. was admitted to the
N.C. bar in 1787 and began his political
career in 1796 as amember of the Tenn.
const i tut ional convention. He became the
first congressman from Tenn. 1796-97,
senator from Tenn. 1797-98 and asupe¬
rior court judge in Nashville 1798-1804.
In the WAR OF isi2 he became anational
hero as commander of the Tenn. militia; at
the Batt le of Horseshoe Bend he forced

the Creek Indians to yield 23 million
acres, opening much of the South for set¬
tlement. In 1815 be led adecisive victory
over the Brit ish at the batt le of new or-

'LEANS. Jackson's rough personality and
leadership earned him the epithet "Old
Hickory." As commander of the US army
in the South he campaigned against the
SEMINOLE Indians, entering and raiding
Spanish-owned Florida: this accelerated
the sale of Florida to the US (1819).
Military governor of the Florida Territory
in 1821. he was reelected to the US Senate
from Tenn. in 1823. Apresidential can¬
didate in 1824, Jackson received the most
electoral votes but no overall majority,
and the House of Representatives chose
runner-up John Quincy Adams. Jackson
considered this a"corrupt bargain"; bitter
personal attacks disfigiued the campaign
for the 1828 election, which Jackson
resoundingly won. Inaugurated in 1829.
he attempted to root out corruption in the
bureaucracy by. dismissing over 2,000
government employees and appointing his
political supporters in their place; he thus
created the spoils system. He also built up
aKITCHEN CABtNET of personal advisers.
Opposition to his powerful executive con¬
trol eventually produced the Whig Party,
revitalizing the two-party system. In 1832
Jackson vetoed abill to recharter the bank

OF THE UNITED STATES, denouncing the bank

J
10th letter of the English alphabet, a
variant of the letter i , from which it be¬
came formally distinguished with the ad¬
vent of printing. It has aysound in most
European languages but French influence
has given it adzh sound in modem
English.
JABIRU, a la rge s to rk found f rom
Mexico to Argentina. It is white with dark
blue and red naked skin on the h^d and
neck. The jabiru is one of the largest
flying birds in the New World, reaching
55in in length. It nests in palm trees.
JACANA, or lily-trotter, awater bird like
aplover with very long legs and toes
which give it support as it walks over
water lilies and other float plants. Jacanas
are brightly colored, and the seven species
are found in Africa, southern Asia,
Austral ia, and America.
JACKALS, carnivorous mammals closely
r e l a t e d t o d o o s a n d w o l v e s . T h e f o u r

species are distributed throughout Africa
and SAsia. All are extreme opportunists
although often considered to be primarily
scavengers, they will also hum and kill
birds, hares, mice and inscels. Small packs
may be formed temporarily, but they are
usually solitary animals.
JACK FROST, the personification of
winter, depicted in many children's stories
as arosy-cheeked imp. During the nighi
he is said to paint the world with frost,
tracing delicate frosted patterns on win¬
dow panes and festooning boughs with
ic ic les . He probably or ig inated in
Scandinavian mythology.
JACK-IN-THE-PULPIT, aplant in the
arum family that flowers in spring before
its leaves appear. The flower is really an
elaborate, colored tubular structure called
aspathe. It surrounds astem, the spadix,
on which many small flowers grow. The
flowers are fertilized by flies and, by the
fall, the spathe has fallen away to reveal a
cluster of bright red berries. Native
Americans used to eat the cooked roots,
which are poisonous when raw,
JACKRABBITS. true hares of the genus
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worldwide popularity reached apeak with
his albums Thriller (1982) aral Bad
(1987).
JACKSON, Robert Houghwout (1892-
1954), US Supreme Court justice from
1941. chief US prosecutor in the Nurem¬
berg TRIALS. Asupporter of the new mal.
he served as solicitor general 1938-40and
attorney general 1940-41.
JACKSON, Shirley (1919-1965). US
author. Her bes t -known works , such as
The Haunting of Hill House (1959) and
the short story "The Lottery" (1948),
blend Gothic horror with psychological
insight. Autobiographical wo ŝ such as
Raising Demons (1957) are in acontrast-
ingly humorous vein.
JACKSON, Thomas Jonathan "Stone¬
wall" (1824-1863), brilliant Confederate
general, one of America's greatest com¬
manders. After service in the Mexican war
he was given command of aregiment at
the outbreak of the avu. war. As abriga¬
dier-general at the First Battle of bull
run, 1861. he was nicknamed "Stonewall"
for his stand against Union troops. After
his bold tactics in the 1862 Shenandoah
Valley campaign he fought brilliantly at
the battles of Richmond, the Seven Days’
Battles, Cedar Mt, the Second Battle of
Bull Run, Antieiam and Fredericksburg.
At chancellorsville he was accidentally
mortally wounded by his own troops.
J A C K S O N . W i l l i a m H e n r y ( 1 8 4 3 -
1942), US photographer and painter,
known for his post-civn. war documenta¬
tion of the scenery and historic events of
the Wild West. His photos of Yellowstone
for the US Geological Survey led to its
being named the first national park. He
worked as apainter after 1924.
JACOB, in the Old Testament, son of
ISAAC and Rebecca, progenitor of the Is¬
raelites. He fled after tricking his elder
brother Esau out of his birthright; he set¬
tled in Mesopotamia, where he married,
then re tu rned to Canaan. In av is ion he
wrestled with and overcame an angel, and
was honored wi th the name Israel . In a
time of famine he migrated to Egypt,
where he died, after aperiod of slaying
with his favorite son JOSEPH.
JACOBINS, powerful political clubs dur¬
ing the FRENCH REVOLUTION, named for
the fo rmer Jacob in (Domin ican) convent
where the leaders met. Originally middle-
class, they became increasingly radical ad¬
vocates of. terrorism. After they seized
power in 1793 the extremists, led by
ROBESPIERRE, instituted the reign of ter¬
ror In the THERMiDOR reaction the clubs

as an unconstitutional monopoly. Making
the bank apresidential campaign issue,
Jackson easily defeated Henry clav and
won reelectton in 1832. Later that year
Jackson prepared to send troops to S.C. to
prevent secession, after it had rejected
federal tariff laws. Ihe president paid off
the national debt in 1835. and his Specie
Orcular (1836) requiring that public lands
be sold only for silver or gold helped halt
land speculation, in 1837 Jackson retired
to the Hermitage, his estate near Nash¬
ville. He had helped found the modem
Democratic Party, strengthened respect for
democratic government, and established
the role of the president as apopular
leader.
JACKSON, Helen (Maria) Hunt (1831-
1885), US author who publicized the
mistreatment of Indians. ACentury of
Dishonor (1881) condemned governmen¬
tal malpractice; the novel Ramona (1884)
describe the plight of California's mis¬
sion Indians.
JACKSON, Henry Martin (1912-1983),
US political leader. Democratic senator
from Washington from 1953; he was a'
congressman 1941—.53. Chairman of the
Senate committee on energy and natural
resources, as ranking Democrat on the
a r m e d f o r c e s c o m m i t t e e h e b e c a m e a

major spokesman on national defense is¬
sues. In foreign affairs, he was aleading
advocate of the US interventionist policy
in Vietnam and was an articulate ally of
Israel. In 1972 and 1976 he sought but did
not win the Democratic presidential
nomina t ion .
J A C K S O N , J e s s e L o u L s ( 1 9 4 1 - ) , U S
clergyman and Chicago-based black ac¬
tivist who directed Operation Breadbasket
(1968) and founded People United to Save
Humanity (PUSH), organizations set up to
improve the economic and educational
standards of blacks in the US. In 1984 and

again in 1988 he sought the Democratic
presidential nomination, in the latter year
winning 13 primaries and caucuses and
entering the party's national convention
with 1,200 delegates-
JACKSON, Mabalia
black gospel singer with apowerful and
expressive contralto voice; her concerts
and recordings gained worldwide recogni¬
tion for Negro religious music. In the
1960s she was active in the civil rights

m o v e m e n t .

JACKSON, Michael (1958- ), US rock
singer and songwriter, known for his
meticulously choreographed peifonnan-
CCS. He had his first solo hit in 1971; his

(1911-1972), US
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swimmer, hunQ mostly on the ground or
in trees.

JAGUARUNDI, acat that looks like a
large weasel. Its fur is rusty red or gray.
ITie jaguarandi lives in brush and grass¬
land from the southwest US to Argentina,
but is shy and rarely seen. It feeds on
small animals and fruit.
JAHN, Friedrich Ludwig (1778-1852),
German educator and soldier, apioneer of
gymnastics. In 1811 he founded the
Tumvereinen (German: gymnastics clubs)
to promote physical fitness and aromantic
German nationalism.
JAIALAL also known as pelota, afast
and demanding Spanish-Basque game
similar to handball, from which it evolved
in the 17th century. The ball, 2in in dia¬
meter. is made of hard rubber covered
with goatskin. E)uring agame it can attain
speeds of more chan ISG p̂h. Each player
is equipped widi acesta, abaskei-sĥ ed
racket of wicker about 2ft long, which is
strapped to his wrist. The jai alai court is
enclosed by three walls, the fourth side
consisting of awire screen that protects
spectators.

The American jai alai court is 176ft
long. 55ft wide, and 40ft high. The game
is played mostly in Florida. It is extremely
popular in Cuba, Mexico, and Spain and is
associated in most countries with betting.
JAINISM, philosophy and religion—an
o^hoot of HtNWJisM. largely confined to
India, with 2nullion adherents. It was
founded alongside buddhism, which it
resembles, in about the 6th century BC by
Mahavira, an ascetic saint who taught the
doctrine of ahimsa or non-inju^ to all
living creatures. Jains do not telieve in a
creator God but see in die universe two
independent eternal categories; "Life" and
"Non-life" (see dualism), maintaining that
man can reach perfection only through
ascetic, charitable and monastic discip¬
l i n e .

JAKARTA (formerly Batavia), capital
and largest city of Indonesia, in NW Java.
It is the country’s commercial, transport
and industrial center, manufacturing auto¬
mobiles, textiles, chemicals aid iron [H'o-
ducts, and processing lumber and food.
Much of Indonesia’s external trade passes -
through Che port. The city is also the admi¬
nistrative center and the home of the Uni¬

versity of Indonesia. It grew out of the
Dutch East India company settlement of
Batavia (1614-19) and became British
(1811-14). With independence in 1949 it
was made national capital and renamed
Djakarta, now officially spelled Jakarta.

were suppressed, to revive under the Di¬
rectory and be finally put down by
N A P I X E O N .

JACOBITE CHURC^ or Syrian Or¬
thodox Church, Christian church of
Syria, India and Iraq. One of the mono-
IWYSITE CHURCHES, it was founded in 6th-
centuty Syria by Jacobus Baradaeus. Its
head is the patriarch of Antioch, who now
resides at Damascus, and i ts r i tual lan¬
guage is Syriac. An offshoot of the Jaco¬
bites is the Syrian Catholic Church, one of
the UNIATE CHURCHES.
JACOBITES, supporters of that branch
of the House of Stuan exiled by the glori¬
ous REVOLUTION of 1688; alarge number
were Highland Scots. Jacobites sought to
r^ain the English throne for james uand
his descendants, notably James Edward
Stuart (1699-1766), "The Old Pretender,"
a n d C h a r l e s E d w a r d c t u a r t , " B o n n i e
Prince Charl ie." After rebel l ions in 1715.
1719 and 1745 they were effectively
crushed a t the bat t le o f cu l loden mo<»
(1746).
JACOBS, Joseph (1854-1916), English
writer of children’s fairy tales. His works
include Aesop's Fables (1889), Celtic
Fairv 7’flfcs(1891), and More Celtic Fairy
Tales (m4).
JADE, eid»r of two tough, hard minerals
with acompact interlocking grain struc¬
ture. commonly green but also found as
white, mauve, red-brown or yellow; used
as agem stone to make carved jewelry
and ornaments. Jade carving in China
dates from the 1st millennium BC, but the

finest examples are late I8lh centu^ AD.
Nephrite, the commoner form of jade, is
an amphibote, acombination of tremoliie
and actinollte, occurring in China, Russia.
N e w Z e a l a n d a n d t h e w e s t e r n U S . J a -
deite. rarer than nephrite and prized for its
more intuise color and translucence. is a
sodium aluminum found chiefly in upper
Burma.
JAEGER, small, fast-flying relative of
g l̂s which steals food from other sea¬
birds. They nest in the Arctic but migrate
down the coasts of America. They can be
recognized by the slender, bent wings and
f^-shap^ tail which has two long
feathers in the center.
JAGUAR, Panthera onca, the only true
"Tiig cal" of the American continent. The
coat bears black spots ananged in rosettes
(Ml abackground varying ftom almost
white and buff, tiirough black, where the
rosettes ̂ pear only as avariation in tex¬
ture. It l ives in thick cover in forests or
swamps and although an accomplished
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govemmeni initialed anumber of social
reforms and took control of mining and
the sugar industry, Manley's succcessor,
Edward Seaga, steered amoderate course,
but his hopes for improving the economy
were shat te red in 1988 when Hur r i cane

Gilbert damaged or destroyed four-fifths
of the nation's housing, devastated
agriculture, and wiped nut much of
Jamaica's infrastructure. Manley returned
to office in 1989 with amore conservative

economic program.
JAMES, name of two saints, both
Apostles. St. James the Greater (d. AD
c43 ), son of Zebedee and brother of St.

was killed by Herod Agrippa I.
There is afamous shrine to him at San¬
tiago DE COMPOSTELA. St. Jamcs the Less
(1st century AD) was possibly the son of
Alphaeusand Maty.
JAMES, name of two kings of England
and Scotland. James Iand "VI (l.'ibb-
1625), was king of Scotland from 1567,
after his mother mary queen of scots was
forced to abdicate, and king of England
from 1603. James gained control over the
nobles who sought to dominate him in
1583. Anxious to be Elizabeth I’s heir, he
condoned he r execu t i on o f h i s mo the r.

Early popularity in &igland. reinforced
when he escaped the gunpowder plot,
waned as James sought autocratic control
over Pariiament, bolstered by his belief in
the divine right of kings. His extravagance
and dubious personal life alienated many,
as did the execution of Sir Walter kaleigh,
part of a|»o-Spanisb policy. He
however, scholarly and in some ways pro¬
gressive. He established alarge Presbyte¬
rian settlement in Ireland and encouraged
the firsi English colonies in America. He
wrote the t reat ise on government
B a s i l i k o n D o w n a n d c o m m i s s i o n e d t h e
Authorized Version of the Bible (1611).
James 1] (1633-1701), reigned 1685-88.
Although able, he sought to disregard Par¬
liament and alienated many by his attempt
to introduce toleration of Roman CathoU-

cism. It was suspected—pertiaps conect-
ly—that he intended to make it the state
religion. His Dutch son-in-law William of
Orange was invited to invade Britain,
deposing James in the GUtRious revolu¬
t i on . James ' f o r ces we re d r i ven ou t o f
Ireland also at the battle of the bovne.

JAMES, name of seven stuart kings of
Scotland. James I(1394-1437). tech-
nicaUy reigned from 1406, but was a
prisoner in &»gland 1406-24. There he
wrote his great poem. The Kingis Quair
(1424), of his captivity and romance with

Pop 7,258.500,
J A K O B S O N . R o m a n ( 1 8 9 6 - 1 9 8 2 ) . R u s -
sian-bom US linguist and philologist best
known for his pioneering studies of the
Slavic languages. He was afounder of the
Prague School of Linguistics.
J.4MAICA. island republic in Che Carib¬
bean.

OfTida l name: Jamaica
Capital: Kingston
Area: 4,244sq mi
Population: 2,475,000
Languages: English; Creole
Religions: Protestant, Roman Catholic
Monetary unit(s): IJamaican dollar
=100 cents

Land. Abackbone of mountains and vol¬
canic hills. The climate is tropical, with
heavy rainfall.
People. The majority of Jamaicans are of
Afr ican descent , but there are East In¬
dians, Chinese and Europeans also.
Despite amassive literacy campaign in the
1970s. about 25% of the population
remains i l l i terate.
Economy. The economy is largely
agricultural, relying on sugar processing
for its major industry. Bauxite and gyp¬
sum mining has become important, as has
tour ism.
History. Discovered by columbus in
1494, Jamaica was aSpanish settlement
until captured by the British in 1655. The
original ARAWAK Indians had been wiped
out, and the British, under such governors
as Sir Henry MORGAN, accelerate the im¬
portation of Negro slaves to man the sugar
indusuy. After the full emancipation of
former slaves in 1838 the sugar industry
declined; poverty, unemployment and
overpopulation led to serious unrest in the
19th and 20lh centuries. Crop diversifica¬
tion and reforms improved conditions.
Full internal self-government came in
1959, within the West Indies Federation,
and full independence within the British
C o m m o n w e a l t h i n 1 9 6 2 . U n d e r P r i m e

Minister Michael Manley (1972-80). the

w a s .
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Joan Beaufort, whom he married. A
capable and energetic rui«, be suppressed
aturbulent aristocracy; he was assas¬
sinated during an abortive aristocratic
revolt. James il 1430-1460), reigned
from 1449. James in (145I-14SS),
reigned from 1469. James IV (1473-
1513). Icing from 14S8, was the ^eai
Renaissance king of Scot land. He
reformed law and administration, and ex¬
tended royal authority; he built apowerful
navy. Apatron of arts and sciences, he
married Margaret, daughter of Henry VII
of England. He was killed at the battle of
Hodden Field. James V(1512-1542),
was king from 1513, but reigned 1528-42,
during the beginnings of the ttEFORMATiON.
He supported Catholicism fM frnancial
and political reasons. His daughter by his
wife Maty of Guise was mary quebn of
SCOTS. He died soon after his army was
defeated by the English at Solway Moss.
(For James VI and James 0of Scotland,
see JAMES, two kings of &igland and Scot¬
land.)
JAMES, Epistle of, 20(h boc4t of the new
TESTAMENT, traditionally attributed to St.
James, kinsman of Jesus and frrsi bishop
o f J e r u s a l e m . O n e o f t h e C a t h o l i c
(genoai) Epistles, it is primarily ahomily
on Christian ethics.
JAM^ Henry (1843-1916), American-
bom novelist and critic, brother of Wil¬
liam JAMES. He settled in London (1876)
and became aBr i t i sh c i t i zen in 1915. A

recurring theme in his work is the corrup¬
tion of innocence, particularly as shown
by the contrast between sophisticated and
comipt Europe and brash, innocent US
society. His most famous works, distin-
l̂isb^ by subtle characterization and a

precise, complex prose style, include The
Americans (1877), Daisy Miller (1878),
The Portrait of aLady (1881), The Turn
of the Screw (1898) and The Golden Bowl
(1909).
JAMES, Jesse Woodson (1847-1882),
U S o u t l a w. A m e m b e r o f W i l l i a m q u a n -
TRJLL'S raiders in the civil war. he and his
brother Frank led the "James Gang" 1866-
79, robbing banks and trains from Ark. to
Col. and Tex. Living as an ordinary
citizen in St. Joseph, Mo., he was mur¬
dered for reward by gang member Robert
Ford .

JAh^ PhylUs Dorothy (1920- ),
English mystery writer. In her novel
Cover Her Face (1962), she created the
character of Adam Dalgliesh, Scotland
Yard commander. She also created Cor¬
delia Gray, aLcmdon detective, in An Un¬

suitable Job for aWoman (1972) and The
Skull Beneaih the Skin (1982).
JAMES, Wi l l i am (1842-1910) , US
phi losopher and psycho log is t , the
originator of the doctrine of pragmatism,
briMher of Henry james. His first major
contr ibut ion was The Pr incip les of
Psychology (1890). Turning his attention
to questions of religion, be published in
1902 h is Gi f ford LMtures, The Var ie t ies
of Religious Experience, which has
remained his best-known woric.
JAMESTOWN, former village in SE Va.
on the James R, the first pennanent
English settlement in North America.
Founded in 1607 by colonists from the
London Company led by John SMim, it
was named ft? King James I. Lord De la
Warn reinforced it in 1610 aid John rolfe
introduced tobacco cultivaticm in 1612. In
1619theHouseofBurgesses.the firstrep- .
resentative government of the colonies,
met here.
JANACEK, LeoS (1854-1928), major
Czech composer and co l l ec to r o f
Moravian folk music, best known for the
Sinfitnietta (1926) and the opera Jenufa
(1904). Other operas include Mr. Brougek
(1920), Katya Kabanova (1921), The Cun¬
ning Litt le Vixen (1924), The Mak-
ropoidos Case (1926), and From the
House of the Dead (1928). First professor
of compositicBi at Prague Conservatory
(1919), he wrote many songs, chamber
and cho ra l wo rks , espec ia l l y t he
Glagolitic Mass (1926).
JANET, P ie r re Mar ie Ffl i x (1859 -
1947), French psychologist and neuro¬
logist, best known for his studies of
hysteria and neurosis. He played an im¬
plant role in bringing the theories of
psychology to bear on the clinical treat¬
ment of mental disease.
JANSENISM, F rench and Remish
Roman Cathol ic reform movement, based
on the ideas of the Remish theologian
Cornelius Jansen (1585-1638) and center¬
ing on the convent <rf Port-Royal, near
Paris. Jansen stressed St. Augustine’s
leaching of redemption by divine grace
and al̂  accepted predestination; op¬
ponents charged his followers with Cal¬
vinism. Cultivated at first by French
statesmen because it opposed the Catholic
establishment, Jansenism and its pro¬
m i n e n t l e a d e r s , A n t o i n e A m a u l d a n d
Blaise pascal, were condemned by Pope
Innocent X. In the 18th century petsecu-
tion in France, especially under Louis
x r v, d r o v e m u c h o f t h e m o v e m e n t i n t o
the Netherlands, where there are still Jan-
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Economy. Since 1945 Japan has become
aleading industrial power. Products range
from ships and automobiles to electronic
equipment, cameras and textiles for world
markets, notably the US. Imports include
coal, petroleum and industr ial raw
materials; Japan has few mineral resour¬
ces. Agriculture, once the mainstay, con¬
tinues to decline; rice is still the chief
crop. Because of inaccessibility, only 27%
of Japan’s forests are commercially ex¬
ploited. The country has extensive
fisher ies .

History. Artifacts dating from at least
4000 BC have been found in Japan.
Asiatic invaders drove the aboriginal
A i n u s i n t o t h e e x t r e m e N . T h e fi r s t

Japanese state was ruled by the Yamato
clan, from whom the present imperial
house supposedly descends. Japan was
subject to powerful cultural influences
from China through Korea. Rice cultiva¬
t i o n h a d b e e n i n t r o d u c e d f r o m C h i n a
c250 BC and Buddhism from Korea (AD
c538). Under the Taika Reforms (AD 646-
702) the Chinese ideographic script
(somewhat adapted to Japanese) and
T’ang Dynasty administrative system
were adopted. Clan chiefs became im¬
perial officials, and land became the
property of the emperor, who distributed it
according to rank. TTie powerful Fujiwara
family tried to maintain strong govern¬
ment centered on afigurehead wnperor,
and were dominant f rom the 9 th to the
12th centuries; theirs was aclassical agfi
i n a r t a n d l i t e r a t u r e . I n 11 9 2 Yo r i t o m o
Minamoto seized power as Shogun
(military dictator). Successive shoguns
ruled absolutely, with the emperors
relegated to purely ritual functions. Power
was based on avassa l c l ass o f wa r r i o r

knights, SAMURAI. Feudal warfare (130t>-
1573) brouglit the rise of powerful lords,
often free of shogun rule. In 1543 the Por¬
tuguese visited Japan, and other European
traders followed; Christianity, introduced
by St. FRANCIS XAVIER (1549), became in¬
volved with politics and was banned in
1614, with savage persecution. Apolicy
of isolation (saiwku) closed Japan to aU
foreigners except afew Dutch and
Chinese traders until 1853-54, when US
Commodore Matthew perry negotiated a
trade treaty. Similar treaties with Britain,
France, the Netherlands and Russia fol¬
lowed. The shogunate collapsed in 1867,
and under Emperor Meiji (1867-1912)
Tokyo became the capital; aprogram of
westernization began. Anew consiimtion
(1889) established aparliamentary system

senist bishops (now Old Catholics). In
France it survived mainly as aschool of
thought within the church.
JANUARY, first month of the year in the
Julian calendar, named for the god Janus.
JAPAN (Nippon), an island country off
the EAsian coast, now aleading industrial
superpower.

Official name: Japan
Capital: Tokyo
Area: 145,870sq mi
Populatitm: 124.125,000
Growth ra te : 0 .4%
Language: Japanese
Religions: Shinto, Buddhism
Monetary unit(s): Iyen =100 sen

Land. The Japanese archipelago, about
2,(XX)nu long, comprises some 3.500 is¬
lands. The four major islands are Hok¬
kaido, Honshu, Shikoku and Kyushu.
Around 80% of the country is moun¬
tainous, and there are more than 190 ac¬
tive volcanoes: earth tremors and quakes
are frequent Many of the fast-flowing
rivers are harnessed for hydroelectric
power. Lowland is scarce, consisting
mainly of coastal plains, including the
5,(X)0sq mi Kanto plain on Honshu. About
IWo of the land is forested, only 16% cul¬
t ivable. The monsoonal c l imate is
moderated by latitude and the sea. Winters
are very cold, summers hot and humid
with frequent typhoons. Rainfall is hi^
and winter snowfall heavy.
People. The Japanese are basically aMon¬
goloid race. Japan is the world’s most
densely populated country in terms of
arable land per person. Most Japanese live
in the non-mounta inous areas and more
than 66% in cities like Tokyo, the capital.
Osaka and Yokohama. The population in¬
cludes about 15,000 Mjori^al Ainus and
more than 737,(XX) foreigners, mostly
Koreans, "nie literacy rate is the hipest in
A s i a . B u d d h i s m a n d S h i n t o i s m a r e t h e
chief religions, but Japanese thou^t has
also been greatly influenced by Con¬
f u c i a n i s m .



6 4 8 J A P A N C U R R E N T

under the divine emperor, and finance, in¬
dustry and trade were developed by the
zaibatsu. powerful family corporations.

Japan's spectacular victories over Rus¬
sia and China won her recognition as a
world power, as did her support of the Al¬
l i e s i n W W l . I n t h e 1 9 3 0 s a m i l i t a r i s t
regime took power after an economic
crisis; Japan then built alarge Asian
colonial empire. The regime increasingly
favored Nazi Germany, signing an Anti-
Cominiem Pact in 1936. Japan entered
WWn with die surprise attack on Pearl
Harbor in 1941; war brought economic
ruin and finally nuclear devastation at
Hiroshima and Nagasaki.

Following the Japanese surrender
(1945), Japan was occupied by US troops.
A n e w d e m o c r a t i c c o n s t i t u t i o n w a s i n t r o ¬

duced (1947). and full sovereignty and in-
dqieniknce were restored by the San
Francisco ^eace Treaty (1951). With US
aid the economy was rebuilt, making
Japan avast industrial giant, with an
economy second in size only to that of the
US. This has been achieved in pan by
limiting domestic consumption. In the
early 1990s, many Japanese, v^ose per
c a p i t a i n c o m e e x c e e d e d t h a t o f
Americans, were eager to improve the
quality of their lives. The country was also
debating how, after 50 years of introver¬
sion, to take arole in international affairs
commensurate with its economic power.
JAPAN CURRENT, or Kuroshio, warm
strong ocean current running NE along Che
SE Japanese coast. In summer, some splits
off eventually to reach the Sea of Jtqian;
most, however, turns Epast the Aleutians
to form the North Pacific Current.
JAPANESE, language probably related to
the Altaic group. Written Japanese
originally used only adapted Chinese char¬
acters (kanji) despite their unsuitability; in
the 8th century phonetic characters (luina)
were added. Since 1945 both types have
been simplified, their number reduced and
romanized writing introduced.
JAPANESE BEETLE, ametallic green
beetle related to the June beetle and quite
harmless in its native Japan. It was
accidentally introduced near Philadelphia
in 1917, in ashipment of iris roots. It is a
terrible pest. Here, none of its natural
enemies was established, and it has spread
far across the country. Some form of con¬
trol has been possible through the intro¬
d u c t i o n o f n a t u r a l e n e m i e s , s u c h a s
parasitic wasps, or disease: the plagues of
Japanese beetles would never have oc¬
curred if the original colonization had

been treated properly.
JARRELL, Randall (1914-1965), US
poet and influential critic. His poetry is
emotional and often pervaded with asense
of tragedy and alienation; best-known col¬
lections are Selected Poems (1955), The
Woman at the Washington Zoo (1960) and
The Lost World (1965), Poetry and the
Age (1953) is the first of three collections
of his criticism.
JARUZELSKl, Wojdech (1923- ) ,
Polish general and politician, appointed
both premier and Communist party leader
in 1981 to resolve the crisis occasioned by
the rise of the independent trade union
Solidarity. He imposed martial law and

jailed Solidarity leaders but was unable to
remedy the country’s economic difficuil-
ties. In 1985 he was elected president by
the Communist parliament and reelected
in 1989 by the reformed parliament. He
resigned his Communist party posts in
1989 and retired from the presidency in
1990.
JASMINE, or jessamine, avine or shrub
with yellow or white star-shaped flowers,
n o t e d f o r t h e i r fi n e s c e n t . I t i s f o u n d
throughout Europe, Asia, and Africa and
has become naturalized in the US.
JASON, in Greek mythology, leader of
the Argonauts who sailed in the Argo to
Colchis of the Golden Fleece. After many
adventures, they recovered the fleece, with
the aid of Aetes' daughter, Medea, who
fell in love with Jason. She accompanied
him back to Greece and became his queen.
JASPER, ahard, compact variety of
chalcedony, u.suatly colored red, brown, or
yellow. Jasper can be used a.s agem.
JASPERS, Karl Theodor (1883-1969),
Gennan philosopher, noted for his stead¬
fast opposition to National Socialism and
his acute yet controversial analyses of the
state of German society. Early work in
psychopathology led him into the Heidel¬
berg philosophical faculty in 1913. He
there became one of Germany’s foremost
exponents of existentausm.
JAUNDICE, yellow color of the skin and
sclera of the eye caused by excess bili¬
rubin pigment in the blood. Hemoglobin is
broken down to fo rm b i l i rub in wh ich i s
excreted by the liver in the bile. If blood is
broken down more rapidly than normal
(hemolysis), the liver may not be able to
remove the abnormal amount of bi l i rubin
fast enough. Jaundice occurs with liver
damage (hepatitis, late cirrhosis) and
when the bile ducts leading from the liver
to the duodenum are obstructed by stones
from the gallbladder or by cancer of the
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brightly colored, with screeching, raucous
voices. Adaptable and omnivorous, they
have evolved to fill avariety of ecological
roles and habitats. The original bearer of
the name is the European jay, Garndus
glandarius. found in the woodlands of
most of Europe and Asia, astriking bird
with apinkish body, black, white and blue
wings and awhite nimp. There arc in ad¬
dition some 30 species of New World
jays.
JAY TREATY, agreement between the
US and Britain negotiated by John Jay.
1794. The British held forts in US ter¬
ritory and were inciting Indians against
American settlers. Some American ships
trading with the French were being seiẑ
and American seamen impressed. The Jay
Treaty provided for British evacuation of
NW foru, compensation for confiscated
shipping, American repayment to Britain
of prewar debts and limited trading con¬
cessions to the US. No mention was made
of impressment, incitemwit of the Indians
or compensation for abducted slaves. The
treaty, considered acapitulation to the
British, made Jay and the fedrraust
PARTY unpopular. It led France to break its

u e a n

but i t

averted apotentially crippling war with
Br i ta in .
JAZZ, form of music which grew out of
Southern US black culture. Rhythmically
con^tlex. with astrong emphasis on syn¬
copation. it is often highly improvisatory.
Jazz may be said to have been bom in the
work songs, laments and spirituals of
slaves and Southern black communities
and to derive ultimately from African
music. It was popularized by street bands
that played for special occasions, par¬
ticularly in New Orleans. By the 1900s
such early forms as Stomp and Ragtime
had developed, and the Blues had begun
to evolve. In the 1920s jazz moved north
with the black populations to the cities,
notably Chicago â  New Y<wk. With in¬
creasing musical sc^isticaiion, new
styles developed, and jazz found awider
audience through radio and phonograph.
Big bands developed acommercialized
jazz called Swiî  in the 1930s and 1940s.
In the early 1940s black musicians
pioneered avivid new style, Bop. "West
Coast" and "cool" styles appeared in the
1950s and 1960s, which saw the develop¬
ment of "free form" jazz.
JEANS, Sir James Hopwood (1877-
1946) British mathematician and
astrophysicist who applied mathematical

pancreas or bile ducts.
JAVA, island in southeastern Asia, part of
the Republic of Indonesia, about 600roi by
I20mi and bounded on the south and
southwest by the Indian Ocean. Java ac¬
commodates nearly two-thirds of the
population of Indonesia, together with the
capital, Jakarta. Other important cities are
Bandung. Surabaja, and Semarang. Java is
traversed from east to west by achain of
volcanic mountains, the high«l of which
isMt. Semeni (12,060ft). The fertile tropi¬
cal plain along the northern coast is
drained by the Solo and Brantas rivers,
and rainfall is heavy, for Java lies just
sou* of the equator. The Javanese are
mainly farmers (many are smallholders),
producing rubber, coffee, tea. sugar,
cocoa, and cinchona bark (from which
quinine is derived) for export. Small-scale
manufacture of consumer goods was en¬
couraged by the former Dutch administra¬
tion and has been further developed by the
present Indonesian government. For cen¬
turies handicrafts have been importMt to
the economy, and Java is noted for its ar¬
tistic silverwork and batik textiles. By far
the most important of Java’s mineral
resources, oil is found in the uorthcastem
part of the island and is well exploited.
Other mineral deposits include gold, phos¬
phate and manganese.
JAVA SEA. Battle of the, WWII naval
engagement in Feb. 1942 in which the Al¬
lies were seriously defeated by the
Japanese fleet. The defeat left Java open to
Japanese occupation.
JAVELIN, atype of spear used in athletic
events. The men’s javelin is about 8ft
long, weighing 28oz; the women’s 7.5ft
long, weighing 21oz. It is thrown from a
scratch line at the end of arun-up.
JAY, John (1745-1829), American
statesman. An attorney, he drafted the
N.Y. state constitution in 1777. In 1778 he
was elected president of the Continental
Congress and in 1779 first minister to
Spain. In 1782, with Benjamin Franklin
and John Adams, he negotiated peace wi*
Britain, resulting in the Treaty of Pans
(1783). As secretary for foreign affairs
1784̂ 9 he supported the new Constitu¬
tion, believing in the need for astrong
central government. He was the first Chief
Justice of the Supreme Court 1789-95. In
1794 he negotiated the unpopular Jay
Treaty. Aconservative membM of the
FEDERALIST PARTY, he Served as governor
o f N . Y. 1 7 9 5 - 1 8 0 1 .
JAYS, adiverse group of birds in the
crow family. Corvidae, many of which are

alliance with America and to purs
undeclared naval war (1798-1800).
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principles to his studies of physics and
astronomy. He contributed, to the kinetic
theoiy of gases, researched the origin of
binary stars and (after i929) wrote several
popular books explaining astronomy and
the philosophy of science to the layman.
JEFFERS, (John) Robinson (1S87-
1962), American poet. His powerful
poetry is violently disillusioned, seeing
m a n a s a m e r e d o o m e d a n i m a l a n d

glorifying nature. Tamar and Other
Poems (1924) is his best-known collec¬
tion. but his chief success was asearing
adaptation of Euripides’ Medea (1946).
JEFFERSON, Joseph (1829-1905), US
actor most famous in the role of Rip van
Winkle. Already asuccessful actor, he
created this role in London in 1865 and
played it regularly for the rest of his life.
JEFFERSON, Thomas (1743-1826).
third president of the US. Ifhe son of aVa.
planter, he was admitted to the bar in
1767. He entered politics in 1769 as a
member of the Va. House of Burgesses. In
reply to the imOLERABLE Acre of 1774 he
wrote ASummary View of the Rights of
British America, in which he entirely
denied Britain any right of government in
the colonies. In 1775 he was adelegate to
the second Condnenlal Congress. In 1776,
as leading member of afive-man commit¬
tee, he wrote most of the declarat ion of
INDEPENDENCE Jcffcrson was governor of
Va. 1779-81 and af ter ashor t re t i rement

was elected to Congress. In 1785 be suc¬
ceeded Benjamin Franklin as minister to
France and secured trade concessions for
the US there. From 1789 to 1793 he was
secretary of slate under Washington. Two
parries, the Democratic Republicans and
the Federalists, formed respectively
a r o u n d J e f f e r s o n — w h o b e l i e v e d i n
agrarian egalitariartism based on the
rat ional i iy o f man—and Alexander
Hamilton, secretaiy of the treasury, who
favored astrong central government led
by awealthy and able aristocracy.

In 1796 Jefferson ran as presidential
candidate against the Federalist John
Adams. Though he received the larger
popular vote he lost by three electoral
votes and became vice-president. During
this rime he wrote aManual of Parliamen¬
tary Practice, and, with James Madison,
the KE>m)CKy and Virginia resolutions,
protesting against the Federalists' alien
A N D S E D I T I O N A C T S w h i c h r e s t r i c t e d
freedom of speech and the press. From
t h e s e r e s o l u t i o n s t h e r e e v o l v e d t h e
doctrines of States’ Rights and Nullifica- '
tion. In 1800 Jefferson ran against Adams

again and, gaining the same number of
electoral votes as his opponent Aaron
BUR^ was chosen president by Congress.

H i s a d m i n i s t r a t i o n w a s n o t a b l e i n
foreign affairs and domestic expansion.
He negotiated the Louisiana purchase in
1803 and sent out the lewis and Clark ex-
reornoN. He balanced the budget and
r e d u c e d t h e n a t i o n a l d e b t . H e w a s

reelected in 1804 and during his second
term tried to maintain US neutrality
during the Napoleonic wars. He attempted
to combat the seizure of ships and im¬
pressment of seamen with the Embargo
Act of 1807, prohibiting American ex¬
ports, but this damaged American agricul¬
tura l and commercia l in terests and v io¬
lated his principle of individual liberty. He
repealed it in 1809, and in that year retired
to his home, Monticello. Anoted scholar,
he founded the U. of Virginia (1819-25).
JEFFERSON MEMORIAL, monument
in Washington, D.C., dedicated in 1943 to
the memory of Thomas Jeffason. Awhite
marble structure in classical style, it was
designed by John Russell Pope and con¬
tains astatue of Jefferson by Rudulph
Evans.
JEFFERSON TERRITORY, area com¬
prising what is now the state of Colorado
and parts of Utah, Nebraska, and Kansas.
Thousands of settlers came to the area in

1859 after rumors that gold had been dis¬
covered there. Aprovisional government
wa.s established, but Congress refused to
recognize the Jefferson Territory as a
s t a t e .

JEFFRIES, James J. (1875-1953), US
heavyweight boxer who won the cham¬
pionship from Bob Fitzsimmons in 1899.
He retired undefeated in 1905; returning
to the ring in 1910, he was defeated by
Jack JOHNSON.

JEHOIAKIM, king of Judah (c.608-598
BC). Son of King Josiah, Jehoiakim was
placed on the throne by Necho, the Egyp¬
tian pharaoh who defeated Josiah.
Jehoiakim died under mysterious cir¬
cumstances during the Babylonian siege
of Jerasalem.
JEHOVAH, variant of the Old Testament
personal name for God. The sacred name
YHWH, probably pronounced "Yahweh,"
was not used by the Jews after about 3()0
BC for few of blaspheming. Hence in
reading the Hebrew Bible Adonai (Lord)
was substituted. Medieval translators com¬
bined the consonants of one name with the
vowels of the other, arriving at "Jehovah."
JEHOVAH’S WITNESSES, religious
movement founded in 1872 by Charles
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one of the fiisi theologians to be called a
Doctor of the Christian Church. After
being educated in classical studies he fled
to the desert as ahermit in 375 to devote
himself to prayer. He was subsequently
papal secretary and translated the Old Tes¬
tament into Latin (see vuloate) and wrote
New Testament commentaries.
JERO.ME; Jerome Klapka (1859-1927).
English humorist and playwright, who
wrote the classic comic novel Three Men
in afloor (1889). awork cherished for its
broad humor and sentimentality.
JERSEY, largest and southernmost of the
British Channel Islands. Its main in¬
dustries are tourism and agriculture. It
contains numerous remnants of prehistoric
life, and was known to the Romans as
Caesarea.
JERUSALEM, capital of Israel, and holy
city for Jews. Christians and Muslims.
The city stands on aridge at an altitude of
2,500ft, Wof the Dead Sea and 35mi from
the Mediterranean. It retains many gran¬
diose shrines and the cobbled streets of the
Old City.

The city dates from possibly the 4th mil¬
lennium BC. In clOOO BC King David
captured the city from the Jebusites and
made it his capital. The great Temple was
built by his son Solomon c970 BC.
David’s dynasty was ended in 586 BC by
the invasion of King Nebuchadner.zar,
who sacked the Temple and deponed most
of the Jews to Babylon. The Jews were al¬
lowed to return by Cyrus II of Persia, and
the Temple was rebuilt. Jerusalem sub¬
sequently became part of Syria, but in 165
BC Judas Maccabeus ftwl the city, and it
was ruled by the Hasmonean dynasty.
From 37 BC fte Herod family led the state
under the aegis of the Roman Empire. The
Jewish revolts, in AD 66 and AD 132 led
to the destruction of the Temple and com¬
plete subjugation to the Romans until the
4th century, when Christianity became the
religion of the Byzantine Roman Empire.

The city was centred by the Persian
king Khosrau II in 614, from whom it
passed to the religiously tolerant rule of
the Muslim Omar. In 1099 the knights of
the first Crusade took Jerusalem and set
up the Latin Kingdom of Jerusalem. How¬
ever. in 1187 the Muslims under Saladin
recaptured the city. The Mamelukes and
then the Ottoman emperor Suleiman I
restored Jertisalem. The city declined as a
religious and economic center from the
16th to the 19th centur ies. I t was con¬
quered by the British in 1917 and became
the capital of Palestine. The 1947 UN

Taze Russell in Pittsburg, Pa. There is noformal church organization. Their central
doctrine is that the Second Coming is at
hand; they avoid participation in secular
government which they see a.s diabolically
inspired. Over amillion members
proselytize by house-to-house calls and
ihrou^ publications such as The
Waichiower and Awake, issued by the
Watchtower Bible and Tract Society.
JELLYFISH, familiar marine cnidarians
with apulsating "jelly" bell and trailing
tentacles. Many cnidarian classes display
alternation of generations, where asingle
species may be represented by apolyp
form, usually asexual, and amedusoid,
sexually reproductive stage. These
medusoid forms are frequently referred to
as jellyfish. The true jelfyfi^ all belong to
the class Scyphozoa, where the medusa is
the dominant jAase and the polyp or
hydroid is reduced or absent. Jellyfish are
rijially symmetrical. Rings of muscle
around the margin of the bell contract to
expel water and propel the jellyfish for¬
ward .
JENNER, Edward (1749-1823), British
pioneer of vaccination. He examined in
detail the country maxim that dairymaids
who had had cowpox would not contract
smallpox; in 1796 he inoculated asmaR
boy with cowpox and found that this
rendered the boy immune from smallpox.
JENSEN, Johannes Vi lhelm (1873-
1950), Danish winner of the 1944 Nobel
Prize for Literature. His main works are a
series of more than 100 tales entitled
Myths (1907-44) and asix-volume novel
cycle on the rise of man. The Long Jour¬
ney (1908-22).
JEREMIAH (c65O-c570 BC), prophet of
Judah, and the primary author of the (31d
Testament Book of Jeremiah, acollection
of his oracles. He prophesied the subjuga¬
tion of Judah by Babylon and the destruc¬
tion of Jerusalem and the Temple, and
called for submission to the conquerors as
Ood’s agents in punishing idolatry. He
wa-s distressed by his message, but en¬
dured imprisonment for treason and
threats to his life.
JERICHO, village in Jordan. 14mi ENE
of Jerusalem, built 825ft below sea level.
Dating possibly from 9000 BC, it was
captured from the Canaanites by Joshua in
1400 BC. It has regularly been destroyed
and rebuilt; Herod the Great built a
Jericho 1mi Sof the Old Testament city.
In 1967 it was occupied by Israel.
JEROME, Saint (Sophronius Eusrtius
Hieronymus; c347-̂ 20), biblical scholar.
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resolution made it an international city,
but in the I94S Aiab-lsraeli conflict it was
divided, the Old City being under Jor¬
danian administradon, and the New City
becoming the capital of Israel. In the 1967
ARAB-iSRAELi WAS, Israel took the Old City,
and all Jerusalem was placed under
unified administrat ion.

There are t radi t ional Armenian, Chr is¬
tian. Jewish and Muslim quarters in the
Old City. Government, tourism and
re l ig ious ac t iv i ty dominate l i fe in
Jerusalem. Pop 429,700.
JESUIT RELATIONS, reports sent by
F r e n c h J e s u i t m i s s i o n a r i e s i n N o r t h
America between 1632 and 1673. They
are valuable records of French exploration
and accounts of Indian tr ibes before the
arrival of settlers.
JESUITS, name given to members of the
Society of Jesus, an order of Roman
Catholic priests and brothers dedicated to
foreign missions, education and studies in
the humanities and sciences. Jesuit life is
regulated by the constitutions written by
the founder of the Society, St. ignatius of
LOYOt-A. Vows of poverty, chastity and
obedience to the pope are taken, and train¬
ing may last up to 15 years. After its foun¬
dation in 1540 the orderuodenook notable
missions in the Far East, under St. francis .
XAVIER, and in Europe worked for
Counter-Reformation. TTieir influence and
power eventually led to their expulsion
from many countries, and in 1773 Pope
Clement XIV dissolved the Society, but it
w a s r e s t o r e d i n 1 8 1 4 .
J E S U S C H R I S T, o r J e s u s o f N a z a r e t h
(c6 BC-AD 33). the founder of CHius-
TtANfrY. The four Gospels, embodying
early Christian tradition, are the primary
sources for his life. Bom in Bethlehem,
Judaea, to Mary (see virgin birth). Jesus
grew up with his parents in Nazareth in
Galilee. Little is known of his l ife before
he began his public ministry at the age of
about 30; this was inaugurated when he
was baptized in the Jordan Rby john the
BAiTiST. For the next three years he jour¬
neyed, mainly in Galilee, gathering aband
of disciples, in particular the 12 Apostles,
leaching and training them, preaching to
large crowds and healing the physically
and mentally ill. His homely parables are
memorable teaching aids; the miracles,
few but significant, had the same function.
The chief theme of Jesus’ teaching was
the imminent coming of the Kingdom of
God and his own central role as the agent
of God, bringing redemption and requiring
commitment. He disavowed the popular

wish for apolitical Messiah, but made
claims in which he transformed the tradi¬
tional idea of the Messiah; toward the end
of the three years, as he and his disciples
traveled to Jerusalem, he introduced teach¬
ing about his coming humiliation, suffer¬
ing and death. Appealing throughout to
the Old Testament, he antagonized the
Scribes and Pharisees by denouncing their
legalism. In the last week of his life he
entered Jerusalem and taught there; after
the Last Supper he was betrayed by Judas
Iscariot and arre.sted in the garden of
G e t h s e m a n e . T h e J e w i s h a u t h o r i t i e s

handed him over to the Roman governor,
Pontius Pilate, who had him executed fay
crucifixion. Two days later his tomb was
found to be empty, and many recognizable
^pearances of Jesus to his disciples con¬
vinced them of his resurrect ion. Accord¬
ing to the Acts of the Apostles, 40 days
later he ascended to heaven (see ascen¬
sion). The early Church soon crystallized
its beliefs about Jesus, accepting him as
Messiah, Lord and Son of God (see also
INCARNATION; TRINITY) and as the Savior
who by dying redeemed mankind. Mus¬
l i m s b e l i e v e J e s u s t o h a v e b e e n t h e
greatest prophet before Mohammed, but
deny his deity.
JET PROPULSION, the propulsion of a
vehicle by expelling afluid jet backward,
whose momentum produces areaction that
imparts an equal forward momentum to
the vehicle, according to Newton’s third
law of motion. The squid uses aform of
jet propulsion. Jet-propelled boats, using
water for the jet, have been built, and air
jets have been used to power cars, but by
far the chief use is to power airplanes and
rockets, since to attain high speeds, jet
propulsion i.s essential.

The first jet engine was designed and
built by Sir Frank Whittle (1937), but the
first jet engine aircraft to fly was German
(Aug. 1939). Jet engines are internal-
c o m b u s t i o n E N G I N E S .

The turbojet is the commonest form.
Air enters the inlei diffuser and is com¬
pressed in the air compressor, amultistage
device having sets of rapidly rotating fan
b l a d e s . I t t h e n e n t e r s t h e c o m b u s t i o n
chamber, where the fuel (a kero¬
sene/gasoline mixture) is injected and ig¬
nited, and the hot, expanding exhaust
gases pass through aturbine that drives
the compressor and engine accessories.
The gases, sometimes heated further in an
afterburner, are expelled through the jet
nozzle to provide the thrust. The nozzle
converges for subsonic flight, but for su-
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personic flight one that converges and
then diverges is needed.

The fanjet or turbofan engine uses some
of the tuibine power to drive apropeller
fan in acowling, for more efficient sub¬
sonic propulsion; the turboprop, similar
in principle, gains its thrust chiefly from
the propeller.

The ramjet is the simple.si air-breathing
jet engine, having neither compressor nor
turbine. When accelerated to supersonic
speeds by an auxiliary rocket or turbojet
engine, the inlet diffuser "rams" the air
and compresses it; after combustion the
exhaust gases are expelled directly. Ram¬
jets are used chiefly in guided missiles.
JETSTREAM, anarrow band of very
fast E-flowing winds, stronger in winter
than in summer, found around the level of
the tropopause (see troposphere: .mmos-
phere). Speeds average about 40mph in
summer, about 80mph in winter, though
over 200mph has been recorded.
JEWELRY, ornaments worn by people to
enhance their physical appearance, to dis¬
play weal th , or to fo l low custom.
Bracelets, rings, necklaces, and earrings
are the most common types of Jewelry.
Jewelry found at the sites of early civiliza¬
tions can yield clues to the technological
development of ancient cultures.
JEWETT, Sarah Orne (1849-1909), US
novelist and writer of realistic short stories

based on small-town life in upper New
England. Her best-known work is TTie
Country oflhe Pointed Firs {1896).
JEWS, apeople who share common racial
origins, history and culture and who date
from at least 1500 BC. It is nevertheless
very difficult to define what constitutes
Jewishness. In Israel there are Jews from
many origins and races, but most Jews in
Israel are not observant or practicing
religious Jews. According to the Old Tes¬
tament the history of the Jewish people
begins with Abraham, who led his family
from Mesopotamia to Canaan. The Egyp¬
tians reduced the Israelites to captivity,
until Moses led his people into the wilder¬
ness of Sinai. After 40 years of wandering
the tribes reached and conquered Canaan.
External threats forced the 12 t r ibes to
unite under Saul, whose successor, King
David, brought peace and prosperity to the
country. Under the rule of David’s
grandson, Jeroboam, however, the north¬
ern 10 tribes seceded to form the kingdom
of Israel. Israel was defeated in 721 BCby
the Assyrians, and the.se tribes lost their
ident i ty in capt iv i ty. The southern
kingdom. Judah, was defeated by the

Babylonians in 586 BC, and the people
were sent into exile in Babylon, where
they later introduced the synagogue as a
place of study and prayer.

The religious strife and disagreement
between the Sadducees , Phar isees and
such sects as the Essenes brought about
Roman intervention in 53 BC, when Pom-
pey’s legions entered Jerusalem and Pales¬
tine became aRoman province. In AD c33
J e s u s w a . s e x e c u t e d b e c a u s e h e w a s

regarded as athreat to the security of the
Roman rule. AJewish revolt in 66 led to
the destruction of Jerusalem by the
Romans; after afurther revolt in 131 led
by Bar Cochba the Jewish state was com¬
pletely crushed by the Romans; Judah was
renamed Syria Palestina. and Jews were
forbidden to enter JerusaJem. Fearing the
loss of their religion, Jewish scholars and
rabbis codified the oral law into the Mish-
nah and the Talmud.

Many Jews moved to Western Europe,
and their culture flourished, particularly in
Spain. However, the Crusades led to
widespread suppression of the Jews and
throughout Western Europe there were
laws confining them to ghettos, excluding
them from most trades and professions
other than that of money-lending, and bar¬
ring them from owning land. From the end
of the 13th century they were in turn
banished from England, France and from
Spain, where they were persecuted by the
iNOUismON. By the end of the Middle
Ages only small parts of Ciermany and
Italy still allowed Jews within their bor¬
ders. Many of the exiles perished; some of
the descendants of the Spanish Jews, the
Sephardim, settled in the Ottoman Empire,
while others, the Marranos, reestablished
Jewish communities in England, France
and the Netherlands in the 17th century. In
1654 , 23 Du tch Jews founded the fi rs t
Jewish congregation at New Amsterdam
(New York). The descendants of German
Jews, the Ashkenazim, took refuge in E
Europe, in Poland and Lithuania, but
many found themselves trapped in ghettos
and persecuted by the Russians. Some
adopted Hasidism, aform of religious
mysticism,

in Western Europe tolerance for the
Jews increased after the French Revolu¬

tion, and Jewish communities grew.
Nevertheless there was considerable op¬
position to the Jewish race and religion, as
manifested by the drkyfus affair in
France . Be tween 1880 and 1922 ha rsh
conditions in EEurope and the Russian
FOGROMs brought about both amassive
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who heard "voices" telling her to liberate
France from the English. Given command
of asmall force by the Dauphin Charles,
she inspired it to victory at Orleans and in
the surrounding region in 1429. She stood
beside the Dauphin when he was crowned
Charles VTl that year, but failed to relieve
besieged Paris because he denied her ade¬
quate forces. Captured at Compifegne
(1430), she was tried for heresy by French
clerics who sympathized with the English,
and burnt at the stake. The verdict was
reversed in 1456 and she was canonized in
1920.
JOB. 18th book of the Old Testament. It
seeks to show that suffering need not be
God’s penalty for sin. God pe^ts Satan
to lonnent die virtuous Job with the loss
of family, wealth and health. Finding
small comfort in wife and friends. Job is
bitterly questioning but remains faithful,
and is restored to good forrune in old age.
JOBS, Steven Paul (1955- ), US com¬
puter designer and businessman, founder
with Stephen Wozniak of Apple Com¬
puter, Inc. Managerial disputes caused
Jobs to leave Apple in 198.1 In 1988 he
unveiled acomputer system aimed at the
college and university market, called
N e X T ,
JOEL, second book o f the M inor
Prophets in the Old Testament. Messianic
in nature, it forecasts the Day of the Lord
in apocalyptic terms. Its prophecy of the
ouqjouring of the Spirit upon all flesh is
regarded by the Christian Church as ftil-
filled at Pentecost.
JOFFRE,
(1852-1931), commander-in-chief of the
French army 1914-16. He underestimated
German power at the start of WY/I, but
shared with Gen. J. S. Gallieni credit for
the victory on the Marne. After the mis¬
management of Verdun he resigned, but
was immediately made amarshal of
France.
JOFFREY, Robert (1930-1988>. US
dancer and choreographer. He founded his
school, the American Ballet Center, in
1953 and his first company, the Robert
Jeffrey Theater Dancers, in 1956. By
1976. when it became the Jeffrey Ballet, it
was one of the most highly regarded of
US companies. The touring Jeffrey II
Company was formed in 1970 to develop
young dancers.
. l O H A N A N B E N Z A K K A l . J e w i s h
Pharisee who. after the destruction of the
Temple by Rome in AD 70, founded the
academy at Jamnia (Yibna), thus ensuring
the survival of Judaism.

Jewish emigration from EEurope, espe¬
cially to the US, and the modem move¬
ment of Zionism led by Theodor Herzl
and Chaim Weizmann, who hoped to rees¬
tablish astate of Jewry in Palestine. In
Palestine most new Jewish immigrants
from Europe settled on the land. The 1917
BALPOOR DECLARATION guaranteed "a na¬
tional home for the Jewish people" in
Palestine, but increasing Jewish settlement
aroused the hostility of the Arab in¬
habitants, whose own national aspirations
were beginning to awaken.

From the 1930s Nazism brought virulent
anti-Semitism in Germany; before the out¬
break of WWn the Nazis were sysiemati-'
cally murdering European Jews and by
1945 they had exterminated over 6mil¬
lion. Many Jews moved to Palestine after
the war, and world reaction to the WWII
catastrophes led to the establishment of
the state of Israel in 1948. Its presence,
however, has resulted in continuous hos¬
tility and warfare between Israel and Arab
countries- (See arab-israeli wars.) The
majority of Jews now live in Israel, in the
US and in Russia, where their cultural and
religious life is seriously restricted.
JICAMA, yam bean, vine belonging to
the pea family, native to parts of Latin
America and Asia. The jicama plant is
cultivated for its edible tubers.
JIM CROW, name for asystem of laws
and customs in the Southern US to
Seagate Negroes from white society.
The name comes from aminstrel song.
The laws dated from the 1880s and ap¬
plied to schools, transportation, theaters
and parks. After the nud-1950s, Supreme
Court rulings overturned the legislation.
( S e e a v i L r i g h t s a n d l i b e r t i e s ; d t t e -
CRATION.)
JIMENEZ, Juan Ramdn (1881-1958),
major Spanish poet. At first influenced by
SYMBOUSM, in Diary of aPoet and the Sea
(1917) he developed afree, direct style of
his own, poesia desnuda (Spanish: naked
poetry). After the Spanish Civil War he
moved to Puerto Rico. He received the
Nobel Prize for Literature in 1956.
JIMSON WEED, or thorn apple, alow
shnibby plant with thick leaves and white
trumpet-shaped flowers. Anative of Asia,
it is now awidespread weed on bare
ground. All parts of the plant are
poisonous. It is named for Jamestown,
Virginia, where aparty of British soldiers
died after eating it as avegetable.
JOAN OF ARC, Saint (cl412-1431),
French heroine of the hundred years-war,

apeasant girl from E>omr6my. Lorraine,

Joseph-Jacques-C4saire
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JOHANSON, Donald Cari (1943- ),
US physical anthropoiogisi whose fossil
discoveries in EAfrica, including anearly
complete skeleton of ahuman ancestor he
named Lucy, led him to posit the emer¬
gence of the human species as recently as
2million years ago.
JOHN, Saint (called the Evangelist or the
Div incL son o f Z r f redee and b ro the r o f
Jame.s, is usually thought to be the author
of three New Testament Epistles and pos¬
sibly the fourth Gospel- The Gospel of
John, wr i t ten AD c l (X) and based on a

series of tong discourses by Jesus, has lit¬
tle in common with the syncmtic gospels;
it emphasizes Jesus’ deity, and is spiritual
and theological in tone.
JOHN, name of 22 popes and 2an-
lipopes. Saint John I(d. 526), pope from
523. was sent to Constantinople by
Theodoric, the Ostrogoth king, to wjn
toleration for Arianism from the emperor,
Theodoric imprisoned him when he failed.
John Vm (d. 882), reigned from 872. He
sought political power for the papacy, in¬
tervening, with mixed success, in the
rivalries of the Carolingian imperial house
and excommunicating his opponent Por-
mosus. In 877 he had to br ibe Saracen
raiders to spare Rome. He resolved adis¬
pute with the Eastern Church by recogniz¬
ing Photius as patriarc'h of Constantinople
in 879. He was assassinated by a
household conspiracy.

John XXII (c!249-1334) reigned from
1316- The second pope at Avignon, he
filled the college with French cardinals. A
skillful administrator, he lost popularity
for his persecution of the Spiritual Fran¬
ciscans who sought to observe astrict rule
of evangelical poverty. He contested the
election of Emporor Louis IV; Louis at¬
tempted to have him declared aheretic but
John imprisoned the aniipope Louis
appointed, Nicholas V,

John XX I I I was fi r s t t aken as aname
by Baldassare Cossa (d. 1419), schismatic
antipope 1410-15. He promoted the coun¬
cil of Pisa (1408) to end the great .scHtSM.
Elected pope by the Pisa cardinals, he
defended Rome against his rival Gregory
XII. Prompted by Emperor Sigismund, he
convened the Council of ConstarKe. There
he agreed to abdicate if his two rivals did,
but reneged; the Council deposed ail three.
Cossa was made acardinal-bishop in
1419.

T h e n a m e J o h n X X I I I w a s t h e r e f o r e

taken by Angelo Giuseppe Roncalii
(1881-1963). Of peasant stock, he was an
array chaplain in WWi. He was made a

t i t u l a r a rchb i shop i n t he Va t i can
diplomatic corps 1925-35 and nuncio
1925-53, serving in Turkey, the Balkans
and France; in this post, he won great
popularity. Made cardinal in 1953, he was
elected pope in 1958. He revolutionized
the church, promoting cooperation with
o t h e r C h r i s t i a n c h u r c h e s a n d o t h e r
religions in the face of world problems;
the encyclical Mater et Magister (1961)
a d v o c a t e d s o c i a l r e f o r m i n u n d e r ¬
developed areas of the world. In 1962 he
c a l l e d t h e i n fl u e n t i a l S e c o n d Va t i c a n
C O U N C I L .

J0HN(1I67-I216), king of England
from 1199. Youngest son of Henry n. he
succeeded h i s b ro the r R i cha rd I . John
refused to accept apapal nominee as
archbishop of Canterbury, and so was ex¬
communicated in 1209 he faced invasion
by Philip II of France, to whom he had
lost England's French possessions. Expen¬
sive military provisions had alienated the
barons, already curbed by Hertry II; in
1215 they rose in revolt and forced John
to sign the maona carta, confirming their
feudal rights. John later repudiated it and
waged anew war against the barons, who
summoned French support. John died
while the issue was still in doubt.
JOHN, Augustus Edwin (1878-1961),
leading British painter, famous for his
portraits of contemporary celebrities such
as George Bernard shaw, Dylan twmas-
a n d J a m e s j o y c e . H e i s n o t e d f o r h i s
vigorous use of rich color.and his excel¬
lent draughtsmanship.
JOHN, Epistles trf, three New Testament
epistles ascribed to St. John the Apostle.
The first and longest seeks to strengthen
Christians by giving the signs of the faith:
the second attacks gnostic denials of
Christ’s incarnation; the third urges an
obstinate church leader to receive genuine
miss ionar ies .

JOHN, Gospel of, the fourth Gospel in
the New Testament, written AD cKK) and
traditionally a.scribed to St. John the
Apostle. Based on aseries of long dis¬
courses by Jesus, it has little in common
with the SYNOPTIC gospels; it emphasizes
Jesus' deity and is spiritual and theologi¬
c a l i n t o n e .

JOHN BULL, personification, favorable
or otherwise, of the typical Englishman,
usually portrayed as aburly good-naiured
farmer or iradesman wearing aUnion Jack
waistcoat. The name derives from asatire
by John Arbuthnot.
JOHN PAUL I(Albino Luciani; 1912-
1978). Italian-bom pope. Amoderate



656 JOHN PAUL II

gress adjourned, he issued aproclamation
of amnesty, allowing Southern states the
right to adopt new constitutions and elect
governments. His policy offended radical
Republicans because it threatened their
abwlute control of Congress and robbed
them of the chance of holding office in the
S o u t h . I n a m i d - t e r m e l e c t i o n c h a r a c ¬

terized by avicious and emotive campaign
by Johnson’s opponents, they were
returned with atwo-thirds majority.

On March 2, 1867, the first radical
reconstruction act was passed. To further
restrict Johnson Congress passed, over his
veto, the Tenure of Office Act, forbidding
the dismissal of certain federal of¬
ficeholders. Eiespite this he dismissed the
secretay of war, Edwin Stanton, and in
March 1868 Johnson was impeached. The
vind ic t iveness o f the rad ica l a t tack won

him sympathy and he escaped conviction
by one vote. He failed to capture the
Democrrnic nomination, and attempts to
reenter Congress failed until he was
elected senator f rom Tenn. in 1874. He
served ashort session in 1875 and died of
astroke soon after.
JOHNSON, Charles Spurgeon (1893-
1956), US educator, sociologist and first
black fOTsident of Fisk University, Tenn.
(1946-56). After research work for race
relations organizations, he helped reor¬
ganize the Japanese education̂  system
after WWU and was US delegate to
U N E S C O ,
JOHNSON, Eyvind (1900-1976), Swed¬
ish novel ist who shared the 1974 Nobel
Prize for Literature.
J O H N S O N , H i r a m Wa r r e n ( 1 8 6 6 -
1945), US statesman. As aprosecuting at¬
torney in San Francisco he successfully
prosecuted corrupt political bosses (1908).
He became governor of Cal, 1911-17. A
s e n a t o r f r o m 1 9 1 7 , h e w a s a h a r d - l i n e
isolationist, opposing US membership in
the League of Nations and any war
preparations.
JOHNSON, Jack (1878-1946) , US
boxer. In !9(^ he became the first black to

win the world heavywei^i championship.
Unpopular with the white boxing world,
he jumped bail on serious charges and fled
abroad (1912). He lost the title to Jess
Willard in Havana in 1913.
J O H N S O N , J a m e s W d d o n ( 1 8 7 1 -
1938). black US author and statesman. He
w a s U S c o n s u l i n V e n e z u e l a a n d
Nicaragua (1906-12) and secretary of the
N AT I O N A L A S S O C I AT I O N P O R T H E A D VA N C E ¬
MENT OF COLORED PEOPLE 1916-30. He
wrote Cod’s Trombones (1927), acollec-

traditionalist of humble village back¬
ground, he was cardinal and patriarch of
Venice when elected pope in 1978. He
di«l of aheart attack one month later, en¬
ding the shortest papal reign in nearly 4(X)
years.
JOHN PAUL H(Karol lozef Wojtyla;
1920- ), Polish-bom Roman Catholic
pope who was the first non-ltalian to be
elected pontiff (1978) in 455 yeas. Aper¬
sonable world traveler, he has maintained
atheologically conservative position on
such controversial issues as birth control
and abortion. He survived an assassination
attempt in 1981.
JOHNS, Jasper (1930- ), US painter, a
leading exponent of pop art in such works
as Flag (1958), acopy of the US flag, and
Painted Bronze (1960), two cast beer
c a n s .

JOHNSON, Alv in Saunders (1874-
1971), US economist, editor, and edu¬
cator. He cofounded (1919) and directed
(1923-45) the New School for Social Re¬
search in New Yorit City. In 1933. he es¬
tablished the "Universi^ in Exile" as a
refuge for European scholars fleeing Nazi
Geraiany; this eventually became the New
School’s Graduate Faculty. With the aid
of the Rockefeller Foundation, Johnson
taught more than 200 refugee scholars to
the US. He was also an editor of the New
Republic and the Encyclopedia of she So¬
cial Sciences.
JOHNSON, Andrew (1808-1875), 17th
president of the US. He was bom in
Raleigh, N.C., of apoor family and at 10
apprenticed to atailor. In 1826 he moved
to Greenville, Tenn,. where in 1827 he
married Eliza McCardlc; die caught him
writing and arithmetic. He took an active
pan in public life, and after becoming
mayor was elected to the Tenn. house of
representatives and then the state senate.

ADemocrat, he served !0 years as aUS
congressman. Governor of Tenn. 1853-
57, he was then elected to the Senate.
Though supporting some measures by the
pro-slavery South he introduced aHomes¬
teading bill which was opposed by slave
owners and most Southern congressmen.
After Lincoln became president in 18«),
Tenn. seceded: Johnson, the only South¬
ern senator not to join the ConfedMate
cause, was made military governor of
Tenn., establishing aworking basis for
civilian rule. In 1864 he was elected vice-
president. but five months later became
president when Lincoln was assassinated.
He inherited the problems of recon¬
struction. On May 29, 1865, with Con-
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t i on o f ve r se sem ions . and ed i t ed The
Book of American Negro Poeirv (\922).
JOHNSON, Lyndon Ba ines (1908-
1973), 36th president of the US- He be¬
came chief execut ive on Nov. 22, 1963,

, a f t e r t h e a s s a s s i n a t i o n o f J o h n F. K e n ¬
nedy.

Johnson was bom on afarm near Stone¬
wall, SW Tex., of a(vominent local fami¬
ly, He did not go to college until 1927,
and caught after graduating in 1930. In
1931 he became secretary to the Repub¬
lican congressman Richard Kleberg. In
1934 he married Claudia Alta Tayld?,
nicknamed "Lady Bird." He was Texan
admin is t ra to r o f the New Dea l Nat iona l
You th Admin i s t ra t i on 1935-37 , and was
elected to Congress as aDemocratic New
Deal supporter 1937-48, with aperiod of
naval service 1941-42, he serv^ on the
House Nava l and la te r A rmed Serv i ces
C o m m i t t e e s . E l e c t e d t o t h e S e n a t e i n
1948, he became the youngest majority
leader in its history when the Democrats
regained control in 1954. He used his in¬
fluence and mastery of procedure to
secure aunanimous Democrat ic condem¬
nation of Senator J. R. McCarthy and pas¬
sage of important Civil Rights bills.

After losing the presidential nomination
in 1960 Johnson became vice-president
under John F. Kennedy, despite prior dis¬
agreements. He influenced committee
decisions on space projects and civil rights
and traveled abrot^ as akind of roving
ambassador, but remained in the back¬
ground pol i t ical ly. After Kennedy’s
assassination Johnson quickly and capably
assumed his {residential responsibilities.
With the same cabinet and presidential
staff he implemented the faltering Ken¬
nedy tax reform and civil rights programs,
as well as amassive anti-poverty program
of his own.

Winning alandslide victory in 1964,
with Hubert Humphrey as vice-president,
Johnson pushed through extensive liberal
legislation to build the "Great Society," in¬
cluding the Medicare program and the
Voting Rights Act. He equally vigorously
extended Kennedy’s policy of US invol¬
vement in the Vietnam War, despite
mounting hostility from sections of the
public. Campus demonstrations and
general civil unrest caused three years of
turbulence rarely equalled in US history.
On Mar. 31 , 1968 , Johnson announced
that he would neither seek nor accept
renomination, and ret ired to his home in
Tex., where early in 1973 he suffered a
fatal heart attack.

JOHNSON, Magic (Earvin Johnson, Jr.;
1959- ). US professional basketball play¬
er. His passing, shooting, and ball-han¬
dling were unparalleled for aplayer his
size (6ft 9in). He played most of his career
for the Los Angeles Lakers (1979-92) and
has helped them win 5championships
(1980. 82, 85, 87. 88). In 1992 he an¬
nounced he was i n fec ted w i th H IV and
joined the presidential committee to com¬
bat AIDS.
JOHNSON, Philip Cortelyou (1906- ),
US architect, amajor exponent of the
iNTERNATiONAi. STYLE. His "Glass House"
(1949) at New Canaan. Conn., won him
international recognition. In the 1950s he
worked w i th M ies van de r rohe on the

Seagram Building, New York. His later
work is less severely ftinctional.
JOHNSON, Samuel (1709-84), Engli^
man of letters, poeL critic, essayist and
lexicographer. After failing as aschool¬
master he supported himself in London by
journalism and hack writing. He published
the poems London (1738) and The Vanity
of Human Wishes (1749). From 1746 to
1755 he prepared his pioneering Diction¬
ary of the English Language (1755), an
idiosyncratic but briiliani wori; which won
him awide reputation. The satirical Ras-
selas (1759) was produced as aquick
moneymaker. In 1763 he met James bos-
WELL, his biographer, who recorded much
of Johnson's fiery but polished conversa¬
tion. The critical works, particularly the
edition of Shakespeare (1765) tad Lives (tf
the Most Eminent English Poets (1781)
combine excellent writing and insight
with, often, what many consider eccentric
judgments.
JOHNSON, Thomas Lo f t i n (1854-
1911), US municipal reformer, an In¬
dianapolis businessman who made afor¬
tune from streetcar investments. E>emo-
cratic congressman 1891—95, he advo¬
cated single tax and public ownership of
public utilities. Mayor of Cleveland IWl-
10. he introduced many reforms.
JOHNSON, Walter Perry, called "Big
Train" (1887-1946), US baseball pitcher
f a m o u s f o r h i s s p e e d . W i t h t h e
Washington Senators 1907-27 he won
414 games and in 1913 pitched .56 con¬
secutive .scoreless innings. In 1936 he was
one of the First five players elected to the
Baseball Hall of Fame.
JOHNSON, Sir William, (1715-1774).
Briii.sh superintendent of Indian affairs in
North America. His just and honest con¬
duct kept the Iroquois tribes, into which
he was adopted, on the British side in the
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Canadian explorer who, with Father Mar¬
quette, led the first expedition down the
Mississippi R. In 1672-73 they reached its
c o n fl u e n c e w i t h t h e A r k a n s a s R , b u t
turned back when they found it led not to
the Pacific but into the Spanish-held Gulf
o f Mex ico .
JOLIOT-CUME, I r tne (1897-1956) ,
French physicist, the daughter of Pietre
and Mar ie cur ie . She and her husband,
Jean Fr^d^ric Joliot (1900-1958), shared
the 1935 Nobel Prize for Chemistry for
their discovery of artificial radioactivity,
ffoth later played amajor part in the for¬
mation of *e French atomic energy com¬
mission but, because of their communism,
were removed from positions of respoI^
sibility there (Fr6d6ric 1950, Ir^ne 1951).
Like her mother, Irene died from leukemia
as aresult of prolonged exposure to
radioactive materials.
JOLSON, A1 (Asa Yoelson; 1886-1950),
L i thuanian-bon i US enter ta iner, aBroad¬
way star in the 1920s fOT such sendmental
songs, sung in blackface, as "Swanee,"
"Mammy," "Sonny Boy," and "Apri l
Showers." He starred in The Jazz. Singer
(1927), the first part-sound feature film, in
which he declared prophetically, "You
ain’t heard nothin’ yet!"
JONAH, Book of, fifth book of the Minor
Prophets, unique in its entirely narrative
form. Jonah is portrayed as so intolerant
of Gentiles that he disobeys God’s com¬
mand to convert the city of Nineveh. He
sails away and in astorm is swallowed by
a"great fish,” now usually identified as
"whale." Th^ days later he leaves the
fish’s body and returns to Nineveh to ful¬
fill his mission.

JOI^ (Alfred) Ernest (1879-1958),
Brit ish psychoanalyst. Amember of
PREUD’s inner circle, he helped dissemi¬
nate psychoanalysis in Britain, Canada,
and the US, founded and edited (1920-39)
the International Journal of Psycho¬
analysis, and wrote athree-volume biog¬
raphy of Freud (1953-57),
JONES, Bob (1883-1968), US evangelist
who spent his life spreading an old-time,
fundamentalist Protestant religicm. He es¬
tablished his fiisi Bob Jones College in
Fla. (1927), trained ministers and mis¬
sionaries, published books at the school’s
press and preached via radio broadcasts.
JONES, Bobby (Robert Tyre Jones, Jr.;
1902-1971), US amateur golfer, four-time
winner of the US Open (1923, 1926.
1929, 1930), five-time US amateur cham¬
pion.
JONES, Casey (John Luther Jones;

FRENCH AND INDIAN WARS. He Commanded
the victorious colonial forces at the battle
of Lake George.
JOHNSTON, A lber t Sydney (1803-
1862), brilliant Confederate gener^,
secretary of war for the Texas Republic
1838-40. Confederate secood-in-com-
mand. he was driven back by superior for¬
ces on the Mississippi-AUegheny fremt.
His daring strategy almost won the battle
of SHiixiH, but he was mo l̂y wounded in
the first day's fitting.
JOHNST6n, Joseph Eg^estwi (1807-
1901), Confederate general, credited with
the victory at auu, run in 1861. Wounded
at Fair O ŝ, he was replaced after afeud
with Jeffwson Davis in 1863; he returned
to command in 1865 but had to surrender
to Sherman after two months.
JOHN THE BAPTIST, Saint (d. AD
c30), preacher who proclaimed the com¬
ing of Christ and urĝ  repentance, baptiz-

h i s f o l l o w e r s i n t h e J o r d a n R . H e
denounced Herod Antipas for marrying
Herodias, wife of Herd’s brother, and
was beheaded at her instigation.
JOINT, specialized surface between
bones rdlowing movement of one on the
other. Major joints, esp^ally of limbs,
are synovial Joints, which are lined by
synovial memlHane and cartilage and sur¬
rounded by afitnous capsule; they contain
synovia] fluid, which lubricates the joint
surfaces. Parts of the capsule (e.g.. in the
ankle) or overlying tendons (e.g., in the
knee) form ligaments important in joint
stability, thoû  at some joints (e.g., the
shoulder) resting activity in muscles en¬
sures stability while in others (e.g., the
hip) it is due to the shape of the bony sur¬
faces. Fibrous and cartilaginoas joints
between bones are relatively fixed except
under special circumstances (e.g., the
widening of the symphysis pubis in preg¬
nancy). Joint disease causes arthritis, with
pain, limitation of movement and someti¬
mes increase in fluid.
JOINT CHIEFS OF STAFF, US com¬
mittee of military advisers to the presi¬
dent. the NATIONAL SECURITY COUNCIL and
the secretary of defense. Set up in 1942,
its members are the Army. Navy and Air
Force chiefs of staff, the Marine Corps
commandant, and achairman.
JOJOBA, desert plant of northern Mexico
and souiheasmrn US. Jojoba beans yield a
high-quality oil similar to sperm whale oil.
Processed as asubstitute for whale oil,
jojoba is used in shampoos, cosmetics,
and industrial chemicals.
JOLIET, Louis (cl645-cl7(X)), French-

t n g
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1863-1900), US railroad engineer and
folk hero who drove the Cannon Ball ex-

Eress from Memphis, Teon., to Canton,iiss. When it collided with afreight train
on April 30, 1900. Jones stayed in the cab
to apply the brakes. He was killed, but his
actions saved the passengers and crew.
J O N E S , J a m e s ( 1 9 2 1 - 1 9 7 7 ) , U S
n o v e l i s t . H i s fi r s t b o o k . F r o m H e r e t o

Eternity (1951), portrayed the degradation
of army life on the eve of WWII. Other
works include Some Came Running
(1957), The Pistol (1959) and The Thin
Red Une (1962).
JONES, John Paul (1747-1792), US
n a v a l h e r o , b o m J o h n P a u l i n
Kirkudbrightshire, Scotland. Serving at
first in British ships, he killed one of his
crew (1773) and deserted to America. In
the Revolution he joined the Continental
navy, taking command of the Alfred in
1775, in 1776 the Providence, and in 1777
the Ranger. His successes against British
Atlantic shipping won him command of
the French-donated Bon Homme Richard

(1779). After petty raiding around the
S c o R i s h a n d I r i s h c o a s t s a t t a c k e d a

convoy escorted by the British ship
Serapis. In afierce battle the Richard was
irreparably damaged, but Jones refused to
surrender with the famous words "I have
not yet begun to fight!’ He managed to
capture the Serapis as the Richard sank.
Service in die Russian navy 1788-89 left
him physically and mentally broken, and
he died in Paris.
JONES, Mother (Mary Harris Jones:
1830-1930). US labor activist, agitator
and organizer among coal miners and
other indus t r ia l workers f rom the 1870s

through the 1920s. She helped found the
tNDUSTRlAL WORKERS OF TOE WORLD (1905)
and was the focal point of many of the
most significant strikes of the early 20th
cen tu ry.
JONES, Robert Edmond (1887-1954),
US stage designer whose "new stagecraft,"
featuring spare and abstract sets, lighting
and costumes, revolutionized the Ameri¬
can theater. He des igned notab le
Shakespearean productions, many of
Eugene O'Neill’s plays, and the popular
Lute Song (1946) and Green Pastures
(1951).
JONES, Samuel Milton "Golden Rule"
(1846-1904), Welsh-bora US business¬
man, an advocate of good management
relations and apolitical reformer. Mayor
of Toledo 1897-1904, he stood inde¬
pendently when politick Actions tried to
remove him; he introduced many labor

reforms for city employees.
JONESBORO,
Jonesboro , WGa. , So f A t lan ta . A tac t i ca l
victory for Union forces under Gen. Sher¬
man, it opened their way *10 Atlanta.
JONGIOND,
1891), Dutch painter, aprecursor of
iMPRESSittflSM. Resident in France from
1846, he met corot there and painted in
Normandy with boudin. His landscapes
and seascapes continued the Dutch tradi¬
tion with anew exploration of light and
atmospheric effects, amajor influence on
M O N E T .

JONGLEURS, itinerant entertainers in
medieval France and England. They per¬
formed acrobatics, juggling, magic, and
dancing, as well as singing and storytell¬
ing. (See MINSTRELS.)
JOPLIN, Scott (1868-1917), US black
composer who in lyrical and elegant
pieces such as Maple Leaf Rag (1399)
sought to establish ractome as serious
music. When ambit ious ventures such as
the opera Treemonisha (1911) failed
Joplin declined into mental iliness. In the
1970s his works enjoyed agreat revival.
JORDAN, Arab Hashemite monarchy in
the Middle East bordered to the Eby
Saudi Arabia, the Nby Syria and Iraq, arid
the Wby Israel and the Israeli-occupied
West Bank.

Batt le of, fought at

Johann Barthold (1819-

Official name: Hashemite Kingdom of
J o r d a n
Capital: Amman
Area: 34,443sq mi
Population: 3,413,000
GrowUi ra te : 4 ,2%
Language: Ar^c
Religion; Islam
Monetary unit(s): Jordanian dinar =
1,000 fils

Land. Jordan is bisected by the Great Rift
Valley through which flows the Jordan R.
The country is largely adesert plateau
rising to greener highlands. In the SW is
the capiî , Amman, arid the only port,
Aqaba. The climate ranges from Mediter-
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rancan in the highlands to subtropical in
the Jordan valley; the desert receives mini¬
mal rainfal l .
People and Economy. The population is
mainly Arab, but there is awide cultural
gulf between the traditionally nomadic
Bedouin and the Palestinians, who number
more than 100,000 and live in refugee
camps or in the large urban centers
Amman, Irbid and Zarqa. Almost 95% of
the people are Sunni Muslims, the
remainder Christians. Jordan’s economy is
largely agricultural, with wheat, barley
and fruits the principal crops; outside dre
irrigated Jordan valley yields are low due
to reliance on sometimes insufficient rain-
htll. Most industry is limited to food
processing and textiles, although there is
some oil refining, and cement and fer¬
tilizer manufacturing. Phosphate is mined.
The economy was greatly disrupted by the
loss of the West Bank (occupî  by Israel
in l%7), and Jordan relies heavily on
foreign aid, mostly from Saudi Arabia and
the US.
History. In biblical times the West Bank
was settled by the Israelites, the Eregion
by their enemies the Ammonites, Moab
and Edom. This region later became the
Nabatean empire, its capital at Petra. Later
ruled by Rome and Byzantium, it was
conquered by the Arabs in the 7th century.
Jordan was part of the Ottoman Empire
from 1516 until the 20th century but
during WWI aHashemite Arab revolt was
back̂  by the British forces (see faisal u
LAWRENCE, T. E.). In 1923 it was made into
the British-supervised stale of Transjor¬
dan, ruled by the Emir Abdullah. Its army,
the Arab Legion, was trained by British
officers led by Sir John Glubb.

In 1946 Transjordan won full self-
government as Jordan, Abdullah becom¬
ing king; in 1948 the Arab Legion con¬
quered the West Bank. In 1951 Abdullah,
who had made atruce with Israel, was as¬
sassinated; his grandson Hussein was
enthroned in 1953. Jordan, which main¬
tained strong t ies with the United
Kingdom and had troubled relaticms with
the Palestinians, was often in conflict with
its neighbors Egypt (until a1967 mutual
defense pact) and Syria. Jordan’s sub¬
sequent involvement in the Six-Day War
cost her the West Bank, occupied by Is¬
r a e l , a n d t h e P a l e s t i n e u b b r a t i o n o r ¬
ganization (PLO) was expelled. In 1970 the
growing power of the Palestian guerrillas
in Jordan led to ashort civil war in which
they were defeated. In 1974 Hussein
recognized die PLO as the sole legitimate

representative of the Pale.siinian people,
but the West Bank continued to be repre¬
sented in the Jordanian parliament until
1988. when Jordan formally severed all
legal and administrative links to the West
Bank in favor of the PLO.

In theGulf War (1990-91), Jordan sided
with Iraq, although it was not abel-
lingerent. As aresult, it was forced to ab¬
sorb hundreds of thousands of Jordanian
and Palestinian refugees expelled from
Kuwait, and it lost fmancial aid it former¬
ly received from Kuwait and Saudi
Arabia. Cont inued internat ional sanct ions
against Iraq also affected Jordan, Iraq’s
principal trading partner.
JORDAN RIVER, starts at aconfluence
in the Hu la bas in in N Is rae l and flows
about 200mi Sthrough the Sea of Galilee
and the Ghor valley to the Dead Sea. It oc¬
cupies the Asian continuation of the Great
Rift Valley. Honored in the Christian,
Moslem and Jewish religions, it is an im¬
portant source of water in an arid region.
JOSEPH, Saint, husband of Mary,
mother of Jesus. Acarpenter, be was a
descendant of David. Warned by God, he
took Mary and the infant Jesus into Egypt
to escape die wrath of Herod. He is
honored as patron saint of the Roman
Cathol ic Church.
JOSEPH, Jewish patriarch, favorite son
of Jacob. His jealous brothers sold him
into slavery in Egypt. There he won favor
with Pharaoh by correctly interpreting
premonitory dre^s, and was eventually
made chief minister. He forgave his
brothers and rescued the family from
famine.
JOSEPH, name of two Holy Roman
Emperors. Joseph I(1678-1711), reigned
from 1705, during the War of the Spanish
Succession and aHungarian revolt led by
Francis Rakoezy. Joseph II (1741-1790),
reigned from 1765, but until 1780 with his
mother, Maria Theresa. When she died be
began to institute amassive social reform
program on enlightenment principles,
abolishing serfdom and attacking feudal
class and property systems. His Teligious,
administrative and language reforms made
him unpopular in Austria and caused
revolts abroad. His attempt at enlightened
despotism was hindered by his tactless
autocracy, and few of his reforms survived
h i m .

JOSEPH, Chief (cl840-1904), Nez Perce
Indian chief. In 1877, faced with forcible
resettlement under abasically fraudulent
treaty, he led his people in amass flight
from their Oregon lands to Canada. The



J U D A I S M 6 6 1

his father Don Juan, son of Alfonso XIII.
In I962 he married Princess Sophia of
C êece. by whom he had three children.
On becoming king, he proved to be an uit-
expectedly strong force for st^ility and
democracy. Personally popular, he was in¬
strumental in thwarting an attempted
right-wing military coup in 1981.
JUAREZ, Benito Pablo (1306-I872)
M e x i c a n n a t i o n a l h e r o , e f f e c t i v e r u l e r
from 1861. Of Indian descent, he was im¬

prisoned and exiled as aliberal 18S3-S5.
when he was made justice minister in the
a d m i n i s t r a t i o n t h a t o u s t e d S a n t a A n n a
(1855). His reforms attacked privilege in
the Church and the army, precipitating
civil war 1855-61. In 1861 he was elected
president. The French incursion under
Max imi l ian 1864-67 fo rced h im to con¬
duct aguerilla campaign, which he won
with US backing. He continued to serve as
president from 1867 until his death, but
his last year in office saw insurrections.
JUDAH, Kingdom of, territory in S
Palestine, held by the tribes of Judah and
Benjamin, after the breakup of Solomon’s
kingdom under Rehoboam, c931 BC. The
h o u s e o f D a v i d r u l e d J u d a h u n t i l t h e
destruction of Jerusalem in 587 BC.
JUDAH HA-LEVI (cl075-l 141). Jewish
rabbi, philosopher and poet who lived aitd
worked in Muslim Spain. His Sefer ha-
Kuzari remains his monument.
JUDAISM, the religion of the Jews, the
most ancient of the world’s surviving
monotheistic religions and as such deeply
influential on Christianity and Islam. It
sees the world as the creatitm of aliving
god and the Jews as his chosen people.
Central is the idea of the Covenant made
between God and Abraham, ancestor of
t h e J e w s . T h i s w a s s e a l e d a n d i s
commemorated by the ceremony of male
circumcision: it was reaffirmed at the time
of the Exodus by die Pesach or Passover.
Abraham bound himself and his descen¬
dants to carry the message of one God to
the world in return for His protection.

The relationship between God and His
c h o s e n
H e b r e w
Pentateuch, constituted the Torah or law,
which is tlw foundation of the religion. It
contains ahistory of die Jews until the
death of Moses, the Ten Commandments
and acorpus of ritual and ethical precepts.
The Tortdi is supplemented by abody of
oral traditions and interpretations and in¬
structions, set down in the 1st century and
knowm as the Mishnah. With acommen¬
tary on it, known as the Gemara. it is part

Nez Perce were defeated only 30mi from
the frontier: Joseph won popular sympa¬
thy for his heroic and brilliant resistance.
JOSEPHINE(1763-1814), empress of
the French as wife of Napolecn 1. The
widow of Alexandre dc Beauharaais. who

was guillotined during the French Revolu¬
tion. she married Napoleon Bonaparte in
1796. They had no children, and Napoleon
had the marriage annulled in 1809 so he
could marry Marie Louise, daughter of the
emperor of Austria.
JOSEPHUS, naviiis AD (AD c37-100).
Jewish historian, governor of Galilee in
(he Roman-Jewish War of AD 66. He later

took Roman citizenship. His History of
the Jewish War (AD c79) and histories of
the Jews are masterpieces of Jewish litera¬
t u r e .
JOSHUA, sixth book of the Old Testa¬
ment. It describes the conquest of Canaan
by the Israelites under Joshua, associate of
and successor to Moses, and its division
among the twelve tribes of israel.
JOSIAH (c.647-609 BC). king of Judah.
Grandson of Manasseh and son of Amon.
he succeeded to the throne when eight. He
was killed in aclash at Megiddo with
Pharaoh Nnechoh. king of Egypt.
JOULE, James Prescott (1818-1889).
British physicist who showed that heat
energy and mechanical energy are
equivalent and hinted at the law of conser¬
vation of energy. From 1852 he and
Thomson (later Lord kelvin) performed a
series of experiments in thermodynamics,
especially on the Joulc-Thomson effect
(see CRYOGENKs). The joule (unit) is
named for him.
JOYCE, James Augus t in A loys ius
(1882-1941), Irish novelist and poet
whose novel Ulysses 0922) is aseminal
work of 20th<entury literature. Within the
framework of Homeric myth be dissects
his characters' thoughts and actions in the
course of asingle day through stream of
coNsaousNESS techniques and the creation
of an allusive private language. This he
developed in Finnegans Wake (1939), a
complex cyclical exploration of dream
consciousness.

Dublin, where Joyce grew up. is central
to his writing as in Dubliners (1914), and
the autobiographical APortrait of the Art¬
ist as aYoung Man (\9\f>). but from 1904
he lived abroad, in Paris. Trieste and
Zurich, where he died.
JUAN CARLOS (1938- ), king of Spain
from Nov. 1975, after the dead) of Gen.
Franco. Educated as Franco’s successor,
he was so named in 1969 in preference to

people is the major theme of the
B i b l e . I t s fi r s t fi v e b o o k s , t h e
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of the Talmud.
Yet docainally Judaism is not adog¬

matic religion. No analytical statement of
the nature of God exists, the conc^t of
the afterlife is undefined, and there is no
formulaic creed of bel iefs. The faith was
many times in danger of destruction by
conquest or corruption from within. Its
survival was often due to great kings, but
principally to spiritual leaders (among
whom Moses ranks a lmos t as asecond

founder), prophets and scholars. Until the
conquest of Jerusalem by Babylon in 586
BC the Temple built by Solomon was the
great religious center. Its destruction and
the dispersion of Jewish communities
through the ancient world made the
synagogue, or local meeting, increasingly
important.

Judaism survived the cafastiophic
destruction of the second Temple and
depopulation of Jerusalem by Romans in
AD 70, thanks largely to Johanan ben
Zakkai. His emphasis on the Torah, with
the consolidation of the synagogue,
provided Judaism with the intellectual and
community strongholds to withstand the
persecution of ensuing centuries. Also im¬
portant was the ancient concept of the
M e s s i a h , a d e s c e n d a n t o f t h e h o u s e o f
David to be sent by God to restore and
rule atriumphant Israel, and the strict ob¬
servance of Judaic rituals and customs. An
important holy day is the weekly Sabbath;
o the rs a re rosh hashanah , yom k ippur.
S H A V U O T . H A N U K K A H , P A S S O V E R .

JUDAS ISCARIOT (d.AD c30), the
Apostle who betrayed Jesus. For 30 pieces
of silver he identified Jeslis to the soldiers
at Gethsemane by akiss of greeting. Ac¬
cording to Matthew he later reprented and
hanged himself.
JUDAS MACCABEUS (d. 160 BC),
Jewish leader of the Hashmonean dynasty.
He defeated Antiochus IV, aSeleucid king
seeking to force paganism on the Jews,
and in 165 BC reconsecrated the Temple.
This event is conunemorated by the fes¬
tival of Hanukkah.
JUDE, Saint, one of the Apostles, pos¬
sible author of the New Testament Epistle
of Jude, which combats heresy. Jude is an
anglicized form of Judas, to distinguish
him from Judas Iscariot
JUDGES, seventh book of the Old Testa¬
ment. It recounts the exploits of military
leaders, known as "judges," between the
time of Joshua and the birth of Samuel.
Israel's successive apostasies from God
are punished by enemy oppression, until
God sends ajudge to deliver the people.

TTie main judges are Barak, Deborah,
Gideon, Abimelech, Jephthah and Sam¬
s o n .

JUDGMENT, legal decision by acourt.
Ajudgment is legally binding upron parties
named in it and often involves restitution

imp>osed on aguilty party by ajudge or
someone acting in alegal capacity. Once a
judgment is handed down, it has the force
of law behind it, and violations can be
punished by the court.
J U D I C I A L R E V f E W . S e e s u p r e m e
C O U R T ; U N I T E D S T A T E S C O N . S T F T U T K W J .

JUDICIARY, body of public officials,
usually called judges or magistrates,
whose task it is to interpret the laws of a
state made by its legislature and executed
by its executive (see separation of
POWERS).

The US federal judicial system was es¬
tablished by the Judiciary Act, passed by
Congress Sept. 24, 1789. It set up the
federal courts and defined their powers,
procedures and jurisdiction. Under com¬
mon LAW systents such as exist in the US
and UK the rules of precedent give the
judiciary such wide powers that they are
often said to help make as weU as interpret
the law. (See also legal raOFESSiON.)
JUDITH, book of the Old Testament
Apocrypha. During an Assyrian invasion a
young Jewish widow, Judith, seduces the
Assyrian general Holofemes in order to
murder him. She shows his head to the
Jewish army, which routs its leaderless
enemy.
JUDO, aform of unarmed combat, asport
developed by Jigoro Kano in 1882 as a
less violent form of Japanese jujitsu. It
uses grappling and throwing holds, com¬
bined w i th ask i l l f u l use o f ba lance and

timing, to turn an opponent’s strength
against him; judo can thus enable a
weaker person to overcome astronger.
Colored belts, ranging from white for
beginners to black for expem, denote
proficiency grades. Introduced into the US
in 1902, it has been regulated by the
Amateur Ath let ic Union s ince 1952. and
has been featured in the Olympic games
since 1964.
JUGENDSTIL, German art nouveau
style cI890-cl910. Centering particularly
on Munich and Vienna, it was named for
the magazine Die Jugend (Youth). Among
major exponents was Henri van de Velde,
JUGGLING, the art of keeping as many
balls or other objects as possible in the air
at the same lime by continuously tossing
them upward. Juggling was practiced by
the Egyptians, Greeks, and Romans. The
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French equivalent of ajuggler (jongleur)
wa5 amedieval troubadour who juggled,
sang, and danced.
JULIAN CALENDAR, system of time
measurement widely used between 46 BC
and 1582. It was named for Julius Caesar,
who devised it . The Jul ian calendar was
based on solar cycles. The year was
divided into 12 alternating 30- and 31-day
months, with February (29 days) being the
exception. The Julian year was 11 min.
and 14 sec. longer than the annual solar
cycle, resulting in adiscrepancy of 10
days by 1582. Pope Gregory XIII cw-
recied the problem, bringing his Gregorian
calendar into synchronization with the
solar year.
J U O X I A R D S T R I N G Q U A R T E T,
musical group founded in 1946 by Wil¬
liam Schuman. then president of the Juil-
liard School of Music. New York City. In
1962 it became "quartet in residence" at
the Library of Congress. The group has
given premieres of many American com¬
positions.
JUJITSU. .ScejUDO.
JULIAN THE APOSTATE (AD
c331~363). Roman emperor from 361.
proclaimed by the army he commanded.
He greatly reduced taxes by cutting court
expenditure and corruption. He attempted
to restore paganism but did not persecute
Christians. In 363 he was killed in battle
with Che Persians.
JULIUS II (1443-1513),
reigned from 1503. As Cardinal Giuliano
della Rovere he dominated Innocent VII I
but went into exi le 1492-1503 when his
bitter enemy Rodrigo Borgia became pope
as Alexander VI. As pope, Julius com¬
manded the armies that reconquered the
papal states, and led the Holy League
agaiast France (1510). The Fifth Lateran
Coutjcil. which he assembled, criticized
the French Church and at tacked Church
corruption. Patron of RAntAEL. MiaiEt^N-
GELO and BRAMANTE, he laid the foundaiioii
stone of the new sawt reiER Sbasiuca.
JULY, the seventh month of the year,
named for Julius Caesar, who reorganized
the calendar. It has 31 days.
JUMPING BEAN, the seeds of various
Mexican shrubs, principally those of the
genus Sebasiiania. which contain the lar¬
vae of the moth Carpocapsa saltitans,
movement of which causes the seeds to
"jump."
JUMPING MOUSE, long-tailed mouse
of North America, Europe and Asia which
leaps when frightened. The mice can jurnp
up to four yards but usually scamper over

the ground. During the winter they sleep
in burrows, waking occasionally for meals
from their food stores.
JUNCO, small North American finch.
They are tame and come to bird tables, but
their usual food is seeds. The slate-colored
junco nests up to the treeline in Alaska,
migrating as far as the southern states in
winter, and has even wandered across the
A t lan t i c .
JUNE, sixth month of the year, named for
the Roman goddess Juno; it has 30 days.
JUNE DAYS, phase in the February
Revolution in France, June 23-26, 1848,
The unemployed of Paris rose in riot when
the insensitive provisional government
abolished the national workshops (a primi¬
tive dole system). Gen. Cavaignac sup¬
pressed the rioting with great savagery.
JUNG, Carl Gustav (1875-1961), Swiss
psychiatr ist who founded analytical
psychology. He studied psychiatry at
Basel University, his postgraduate studies
being of parapsychology. After working
with the .Swiss Eugen Bleuler and Janet,
he met toeud (1907), whom he followed
for some years. His disagreement with
Freud's belief in the purely sexual nature
of the libido, however, led to acomplete
break between the two in 1913. In Psycho¬
logical Types (1921) he expounded his
v iews on in t rove rs ion and ex t rove rs ion .
Later he investigated anthropology and the
occult, which led to his theory of ar¬
chetypes. or universal symbols present in
the collective unconscious. (See also
PSYCHOANALYStS; PSYCHOLOGY.)
JUNGLEFOWL, a , member o f the
pheasant family from which the domestic
chicken is de-scended. They live in the
forests of India and southeast Asia, but are
rarely seen because they are so timid and
are becoming rarer as the forests are cut
down. The junglefowl has been associated
with man at least as long as the dog. It
goes back over 3,000 years in Asia and
was known to the Greeks and Romans.

JUNIPER, evergreen tree of the cypress
family. They are usually found on stony
ground and have small, scaly leaves. The
cones are fleshy, like berries, aitd are used
to flavor gin. Some junipers are called
cedars, for example the American eastern
red cedar. Its wood is used for chests and
closets, as the oil in the wood is said to
repel moths.
JUNK, atype of sailing vessel that ha.s
been used in China and other parts of the
Far East for thousands of years. 17118
wooden craft is generally up to 30ft long
and tOfi wide. I t is flat-bot tomed wi th a

w h opope
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high stem (rear) and asquare bow (from).
The heavy masU. one to five in number,
cany sails that are made of cotton cloth or
straw matting.
JUNKER, Prussian landowner of the
middle aristocracy, "nie junkers were
powerfiil in the Prussian bureaucracy and
army from the 17th century. In the 19th
century the name was applied to German
aristocratic conservatives generally.
JUNKERS, Hugo (1859-1935), German
airplane engineer. He built the first inter¬
nally braced cantilever monoplane in
1915. Junkers founded one of the early
airlines and developed widely used pas¬
senger planes.
JUNO, principal goddess in Roman
mythology (identified with the Greek
Hera). The wife of Jupiter, the queen of
heaven, she was concerned with all
aspects of women’s lives.
JUPITER, the largest and most massive
planet in the solar system (diameter about
89,4(X)mi, mass 317.8 times that of earth),
fifth of the major planets from the sun.
Jupiter is larger than ail the other planets
combined and. with amean solar distance
of 5.20AU and a■’year" of 11.86 earth-
years, is the greatest contributor to the
solar system's angular momentum.

Jupiter is believed to consist mainly of
solid, liquid and gaseous hydrogen. Its
disk, observed at close range by two US
VOYAGER PROGRAM space probes in 1979,
is marked by prominent cloud-belts paral¬
leling its equator. These are occasionally
interrupted by stormiike turbulences and
particularly the Great Red Spot, an ellip¬
tical area about 30,000mi long and
lO.OOOmi wide; unlike most other features
of Jupiter’s disk, which have alifetime of
afew days, it has been observed for about
150 years.

Jupiter has 16 known moons, the two
largest of which. Callisto and Ganymede,
are larger than Mercury. lo exhibits vol-
canism, probably because of tidal action
resulting from its close proximity to
Jupiter. The planet also has aring system,
much fainter than that of Saturn and in¬

visible from earth. Jupiter radiates ener^,
possibly because of nuclear reactions in its
core or agravitational contraction of the
planet. AUS spacecraft, Galileo, intended
to orbit Jupiter and probe its atmosphere,
was launched in 1989 and scheduled to ar¬
rive at Jupiter in Dec. 1995. Afaulty an¬
tenna, however, threatened to prevent
transmission of its data.
JURASSIC, the middle period of the
Mesozoic era, lasting from about 190 to

135 DiilUon years ago. (See also geology.)
J U R I S P R U D E N C E . S e e l a w.

JURY, in common law, body of people
re^nsible for deciding points of fact in
legal proceedings such as inquests and tri¬
als. "Die jury, probably aproduct of the
Norman practice of calling character wit¬
nesses, was adopted from English law into
the US system; the 6th and 7th Amend¬
ments to the Constitution provide for jury
tr ia l in most cr iminal and civ i l cases. A

gr^d jury, usually of 23 persons, hears
evidence and decides whether it should go
for trial; apetit (small) jury of 12 persons
sits at the trial proper and its verdict was
until recently required to be unanimous. In
1970 and 1971, however, the Supreme
Court held that six-person juries and less-
than-unanimous verdicts were permissible
in state (but not federal) criminal trials.
JUSTICE, US Department of, federal
executive department created by Congress
in 1870. Headed by the attorney general,
its functions are to enforce federal laws,
administer federal prisons and supervise
district attorneys and marshals. It also rep¬
resents the federal government in legal
matters and legally advises the president.
JUSTIFICATION BY FAITIt Paul ine
doc&ine that justification is given freely
by God on the grounds of Christ’s Atone¬
ment and by imputation of his righteous¬
ness . Jus t i fica t i on i s God ' s dec la ra t i on
that aperson is righteous. The sinner is
justified through believing in Jesus Christ,
not by his own works. The Reformers,
especially luther. emphasized the doc¬
trine in opposition to the popular me¬
dieval Roman Catholic belief in justifica¬
tion by works. It is no longer controver¬
sial.

JUSTINIAN I(483—565), Byzantine em¬
peror 527-565. the last to rule in the West.
His generals Belisarius and Narses recon¬
quered Italy and North Africa 533-534.
Justinian's attempts to impose heavy taxa¬
tion and religious orthodoxy on the
diverse peoples and sects of the empire,
es^ially the Monophysites, caused peri¬
odic unrest. In 532 political rivalries in the
capital caused the Nika riots, quelled only
by the decisiveness of the empress
liieodora. Justinian commissioned the
great Digest of Roman law and built such
great churches as Hagia Sophia and San
Vi t a l e .
JUSTIN MARTYR, Saint (cl0(>-165).
Christian theologian who conducted a
school of Christ ian studies in Rome; he
was martyred under Marcu.s Aurelius. His
Apology defended Christianity against
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charges of impiety artd sedition.
JUTE, the fibers from the leaves of two
(all, thin-stemmed plants which are
cultivated in India and Bangladesh. Stems
are cut and laid in water to rot until the
long fibers can be separated. The fibers
are spun into acoarse yam used for burlap
and sacking.
JUTES, Germanic people who originated
in Scandinavia, probably in Jutland. With
the Angles and Saxons they invaded
Britain in the Sth century AD, .settling in S
and SE England Their national identity
was soon lost, although some cultural in¬
fluence seems to have survived in Kent.
JUTLAND, peninsula in NW Europe,
comprising continental Denmark and N
Schleswig-Holstein state, Germany.
JUTLAND, Battle of, only major naval
battle in WWl. fought between tbe British
and German fleets off the coast of Jutland
on May 31, 1916, for domination of the
Nor th Sea . The Br i t i sh flee t under Ad¬
miral Jellicoe lost more ships but won a
tactical victory.
JUVENILE COURT, acour t deal ing
with young offenders. Because children
are not regarded as bearing legal respon¬
sibility for their actions, most juvenile
c o u r t s s e e k t o r e h a b i l i t a t e r a t h e r t h a n
punish. The first US Juvenile court was es¬
tablished in III. in 1899; they are now
found in every state. Their proceedings are
less formal than those of adult courts, and
they can deprive aminor of such civil
rights as the right to remain silent, in order
to achieve greater flexibility. The juvenile
court has wide discretionary powers and
may even remove children from their
parents if the home environment seems
h a r m f u l .
JUVENILE DELINQUENCY, term for
crime committed by minors. The fact that
youths, particularly males, are more active
criminally than older persons is well
known among criminologists. Sociologists
suggest that in Che US fully 90% of all
adolescents commit at least one delinquent
act. The majority of adolescents who
engage in delinquent behavior are never
caught and outgrow this proclivity.
Chronic delinquents, however, may con¬
tinue their criminal activity as adults but at
diminishing rates. In 1992, 31.8% of all
persons arrested for serious (crime index)
cr imes were under 18. Personal fac tors
such as poor health, environmental factors
such as cultural deprivation and the
general emotional crises of adolescence
are all seen as contributing to juvenile
delinquency.

K
Ilth letter of the English alphabet, from
the Semitic kaph representing the palm of
the hand, and the ancient Greek kappa. K
stands for King in chess.
K2 (also, unofficially, Mt Godwin Austen
or Dapsang), at 28.23fift the world's
second highest peak after Ml Everest.
Situated in the Karakoram Range in N
Kashmir, it wa.s first climbed in 1954.
KAABA, most sacred shrine of Islam, in
the courtyard of the Great Mosque at
Mecca. Saudi Arabia. Pilgrims must circle
the flat-roofed Kaaba seven times and at
its Ecomer kiss the Black Stone, which is
said to have been given to Adam on his
fall from paradise.
KABALEVSKY. Dmitr i (1904-1987),
Russian composer and critic. Hi.s work in¬
cludes symphonies, ballet, chamber music
and opcra.s such as Colas Breugnon
(1938) and The Taras Family0949).
KABBALAIL ancient esoteric Jewish
mystical tradition of philosophy contain¬
ing strong elements of pantheism and akin
to Neoplatonism. Under the guidance of
Isaac Lurias in the late 16th and early 17th
centur ies , caba l l i sm became more mes¬
s ian ic in o r ien ta t ion . Has id ism, aJewish
movement that began in the I8ih century,
adopted many Cabbalist beliefs.
KABUKI, traditional Japanese papular
theater which developed in the !7th cen¬
tury in contrast to the aristocratic noh
theater. Ablending of dance, song and
mime, the kabuki dramat ized both t radi¬
tional stories and contemporary events in
a.stylized but exuberant fashion. It
remains popular today and has influenced
much Western theatrical thought.
KABUL, capital and largest city of Af¬
ghanistan, lying in amountain valley
(elev. 5,900ft) on both banks of the Kabul
R. The city is acommercial and manufac¬
turing center with cement and textile in¬
dustries. Founded in ancient times. Kabul
fell to many conquerors because of its
strategic location near important mountain
passes. Pop 1,039,500.
KADAR, Jdnos (1912-1989). Hungarian
politician, premier in 1956-58 and 1961-
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some lOO.OOOsq mi in SAfrica. It lies
mainly in Botswana but extends into
Namibia and South Africa. The region has
low annual rainfall and only seasonal pas¬
ture for sheep. It is inhabited only by
Bushmen. There is awide variety of
g a m e .
KALE, edible green vegetable of the mus¬
tard fami ly. Valued as asource of
vitamins A, B-complex, and C, kale's
curled leaves are usually boiled or
steamed before eating. Plants may attain
heists of 25-30 in.
KALEIDOSCOPE, optical device that
produces colorful patterns and designs. It
consists of atube with mirrors and pieces
of colored beads and glass that is held to
the eye and rotated to form symmetrical
color patterns.
KALININ, Mikhai l Ivanovich (1875-
1946), Russian revolutionary leader. A
loyal Stalinist. Kalinin was chaiiman of
the cen t ra l execu t i ve f r om 1919 and a
member of the Politburo from 1925.
KALMAR UNION, treaty whereby Den¬
mark, Norway and Sweden were united
under Margaret of Denrrtark and her heirs.
It was sig^ at the Swedish port of Kal¬
mar (1397), which became the Union’s
political center. The Union endured until
1523.
KALMUCK, or Kalmyk, aMongoloid
people who originally lived awandering
life in central Asia. Today Kalmucks live
in parts of western China and in Russia,
especially in the Kalmyk Republic along
the lower Volga River. The Kalmucks are
short, sturdy people widi flat Mongoloid
faces. Most are Buddhists, but some are
M u s l i m s o r C h r i s t i a n s . T h e K a l m u c k s
were traditionally fine horsemen and good
soldiers. They originally raised horses and
c a t t l e a n d i n m o r e r e c e n t t i m e s h a v e
engaged in agriculture as well. Some Kal¬
mucks emigrated to the US after World
War Uand settled in New Jersey.
K A M E H A M E H A I ( c l 7 3 8 - 1 8 1 9 ) ,
H a w a i i a n m o n a r c h f r o m 1 7 9 0 , a
benevolent despot who united the islands
(1810). He encouraged foreign contact
and trade, but always sought to preserve
the independence of his country and its
people.
KAMENEV, Lev Bor isov ich (1883-
1936), Russian politician, an associate of
Lenin in exile. As president of the Mos¬
cow Sov ie t 1918 -26 , he s i ded w i t h h i s
b ro the r - i n - l aw t ro t sky and w i th z inovev

against Stalin after Lenin's death (1924).
Stalin used the murder of Sergei mov as
a(netext for arresting Kamenev; he was

65 and first secretary of the Socialist
Workers' Party. As leader of the counter¬
revolutionaries during the 1956 anti-
Soviet uprising, be had many rebel leaders
executed. In power, while remaining close
to the USSR, he allowed asli^tly flexible
■goulash communism" to evolve.
KAFIR, aSouth African English term for
ablack person, often regarded as offen¬
sive. It derives from the former designa¬
tion of various Bantu-speaking peoples.
KAFKA, Franz (1883-1924), German-
ianguage writer bom in PiagiK of Jewish
parents. Most of Kafka's stories confront
his protagonists with nightmarish situa¬
tions which they cannot resolve or escape
from. They reflect his profound sense of
al ienation, and his inhibi t ions and
shortcomings, particularly in relation to
the powerful figure of lus father. Kafka
died of tuberculosis at age 40. His friend
and executor Max brod ignored his in¬
structions to destroy all his work, and sub¬
sequently published Kafka's many short
stories and his novels The Trial (1925),
The Castle {1926) and Amerite (1927).
KAHN, Louis Isadore (1901-1974). US
architect, noted for his work on housing
projects and university buildings, par¬
ticularly the Richards Medical Research
Laboratories at the U. of Pennsylvania,
where he was aprofessor.
KAHN, Otto Hermann (1867-1934),
Geiman-bora US banker and patron of the
a r t s . A s a m e m b e r o f t h e N e w Y o r k

Metropolitan Opera Company board he in¬
stituted many reforms, and appointed Tos¬
canini as principal conductor.
KAISER, Henry John (1882-1967). US
industrialist, founder of the Kaiser-Frazer
Corporation. He contributed greatly to the
Allied war effort in WWII by his develop¬
ment of faster production techniques for
ships, aircraft and military vehicles, espe¬
cially the famous "Jeep."
KAISER, t i t le , der ived f rom Lat in
Caesar, sometimes used by rulers of the
H01.Y ROMAN EMPWE (800-1806) and the
German Empire (1871-1918).
KALA-AZAR, also called dumdum fever
and visceral leishmaniasis, disease of
tropical and subtropical countries caused
by aproiozoon (a microorganism) and
transmitted by sandflies. The incubation
period is ft'om one to four months but
ca.ses have occurred as long as two years
after exposure. It is associated with enlar¬
gement of the spleen and liver, great wast¬
ing of the body, and an irregular fever of
long duration.
KALAHARI DESERT, ar id p la in o f
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executed after a"show-tr ial ,"
KAMIKAZE ("Divine Wind"), Japanese
force of suicide pilots in WWII. Inspired
by the ancient samurai code of patriotic
self-sacrifice, they deliberately crashed
bomb-bearing planes onto Allied ships
and installations. They inflicted particular¬
ly heavy damage at Okinawa.
KAMPUCHEA. See CAMBODtA.
KANDINSKY, Wassily (1866-1944),
Russian painter, widely regarded as one of
t h e f a t h e r s o f A B y n t A c r a r t . A f o u n d e r
(1911) of the BLAUE REiTCR group of artists,
he taught at the bauhaus design school
1922-33. His works, largely abstract, are
characterized by their dynamic color and
style.
KANE, Elisha Kent (1820-1857), US
Arctic explorer and physician who led an
expedition to find Sir John franklin and
establish whether there was an open sea
around the North Pole. He found neither
but carried out much pioneering Arctic re¬
search.

KANGAROO RAT, akangaroo-like ro¬
dent similar to the gerbil. It has long hind
legs, along tail and moves by jumping.
Kangaroo rats live in the deserts and semi-
deserts of the southwest US. They feed on
plants and store food for the dry season.
Their hearing is extremely good and they
can hear an owl swooping or asnake strik¬
ing in time to Jump clear.
K A N G A R O O S . M A R S U P I A L m a m m a l s
with large hind feet, strong hind limbs and
3tail. Normally quadrupedal, they rise to a
bipedal stance when moving quickly,
progre-ssing in huge leaps. The tail in true
kangaroos is heavily built and serves to
balance the body in bipedal locomotion. It
may also be used as aprop during fighting
when akangaroo can kick with’both hind
feet together. Female kangaroos have a
pouch containing the teals, in which the
young, bora singly and at avery "prema¬
ture" .stage, are raised. Kangaroos are her¬
bivorous; the alimentary canal shows
strong similarities to the stomach of
placental, ruminant mammals. Adiverse
group, kangaroos include true kangaroos.
WALLABIES, tree kangaroos and rat kan¬
g a r o o s .
KANSA INDIANS, also called Kaw and
Kansas, aplains tribe who lived in eastern
Kansas along the Kansas R. The state of
Kansas was named after them. An agricul¬
tural and hunting tribe, their lands were
taken by the US government in 1873 and
the Indians moved to areservation in Ok¬
lahoma. TTiey were decimated by disease
and very few Kansa remain today.

Kassa&Erfiflte
Name of state: Kansas

Capital: Topeka (Other dtie.s; Wichita,
Kansas City)
Statehood: Jan. 29.1861 (34ih state)
Neighlwrs: Nebr., Colo,. Okl£, Mo.
Fami l ia r name: Sunflower Sta te

Area: 82,264sq mi
Population (1990): 2,478,000 (Rank; 32)
%change 1980-90:4.8
Deasity per sq mi: 30.3
%metropolitan: S3.8
Electoral votes: 6

Racial comp.: White, 90.1%; black.
5.8%; Hispanic, 3.8%: Asian. 1.3%.
Per cap i ta money income (1987) :
$11,520 (Rank: 22)
E l e v a t i o n :

Sunflower. lowest-630ft., Verdigris River
in Montgomery County
Motto: Ad asira per aspera ("To the stars
through difficulties")
Sta te flower : Sunflower
State bi rd: Western meadowlark
Slate t ree: Cot tonwood
State song: "Home on the Range"
I N D U S T R Y A N D T R A D E
Gross state product (1986):
$41.5 bil. (Rank: 30)
Farm products: Cattle, wheat, sorghum
grain, com
Manufactures: Transportation equip¬
ment, food products, primed materials,
chemicals, machinery
Value of mfrs. shipped (1987):
$31.1 bil. (Rank: 26)
Mining: Petroleum, natural gas

Highest-4.039ft. M t .

KANSAS, the Sunflower State, west
north central state of the US Midwest, oc¬
cupying the geographic center of the
country (exclusive of Alaska and Hawaii)
on the Great Plains. Its flat surface rises
imperceptibly from alluvial plains in the E
to semiarid high plains in the W.

The treeless plains, crossed by migrants
to California and Oregon in the' 1840s,
were unattractive to settlers. Organized as
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England, France, Saxony, Czechoslovakia,
China and the SUS. It is used for filling
and coating paper, filling rubber and
paints and for making pottery and por¬
c e l a i n .

KAPITZA, Peter Leonidovich (1894-
1984), Russian physicist best known for
his work on low-temperature physics (see
cryogenics), especially his discovery of
the superfluidity of helium. During the
1920s and early 1930s he worked at
England's Cavendish Laboratory and
directed the Inst i tute for Physical
Problems after he returned to the USSR
(1934). He was an outspoken advocate of
freedom of thought and scientific ex¬
change and was awarded the 1978 Nobel
Piize for Physics.
KAPOK, the hairs from the seed of the
silk-cotton tree. Like the conon plant, this
tropical American tree bears fruits which
split open to rev^ seeds covered with
fluffy hair. Kapok is extremely valuable
because the hairs are water repellent. It
has been used extensively in the manufac¬
ture of life jackets and is also used as a
stuffing for mattresses, pillows, and cold-
weather clothing. Oil from the seeds is
used in the manufacture of soap.
KARACHL former capital (1947-59) and
largest city of Pakistan. The country’s
major port and indusuia] center, it stands
on the Arabian Sea near the Indus Delta in
Sind province, of which it is die capital.
Among its manufactures are automobiles,
steel, petroleum products and textiles.
Karachi began to develop as atrading cen¬
ter in the early I8tt i centuo'- Pop
5,307,600.
KARAJAN, Herbert von (1908-1989),
Austrian conduaor. He directed the Berlin
State Opera 1938-45; the Vienna State
Opera 1954-64 and concurrently from
1954 the Berlin Philharmonic Orchestra.
K A R A K O R A M R A N G E ,
chain in NKashmir, extending for some
3 0 0 m i b e t w e e n I n d i a , C h i n a a n d Ti b e t
Among its 60 or so peaks it has the
world's second highest mountain, Kz
(28,250ft).
KARAKORUM, ancient capita] of Gen¬
ghis Khan’s empire. Its ruins stand in
what is now the Mongolian People’s
Republic, on the Ohon R. Established
early in Ae I3th century, it had fallen into
decay by the 16th century. Marco polo
visited irere around 1275.
KARAKUL, any of several species of
sheep, bred primarily for their ftir-bearing
skin. The pelts of karakuls are called Per¬
sian lamb, broadtail, and caracul. The

aterritory by the kansa.s-nbbraska act of
1854, Kansas became the scene of bloody
conflict between supporters and opponents
of slavery, who rushed to the territory to
c la im i t f o r t he i r cause . A f t e r t he c i v i l
WAR. Abilene and Dodge City became rail¬
heads from which cattle, driven overland
tom Texas, were shipp^ to market. The
plains now supported wheat, com. and
cattle, but its fanners suffered not only
from market ups and downs and the exac¬
tions of hanks and railroads but from
natural disasters such as droughts, dust
storms, hail, floods, and grasshoppers.
Their discontent gave rise to radical
protest movements in an otherwise conser¬
v a t i v e s t a t e o f s m a l l t o w n s a n d i n d e ¬

pendent farmers. In the 20th century Kan¬
sas became industrial ized and urbanized,
and its farm population declined. But the
state remained culturally conservative.
KANSAS-NEBRASKA ACT, bill passed
by Congress in 1854 which upset the
balance of power between slave and free
states and helped bring on the civil war. It
establ ished Kansas and Nebraska with a

{Hovision that each territory, and sub¬
sequent ones, could decide for itself
whether or not to introduce slavery. Set¬
tlers were poured in by both North and
South in an attempt to establish control.
The ^upset the Missouri compromise
(1820-21) and led to the formation of the
R E P U B U C A N p a r t y .

KANT, Immanuel (1724-1804), German
{^osopher, one of the world’s greatest
tfiiokers. He was bom and lived in
KOnigsberg (Kaliningrad). The starting
point for Kant’s "critical" philoso[rfiy was
the work of David home, who awakened
Kant tom his "dogmatic slumber" and led
him to make his "Copemican revolution in
philosophy." This consisted of the radical
view found in Critique of Pure Reason
(1781) that obje^ve reality (the
phenomenal world) can be known only
because the mind imposes the forms of its
own intuitioDS—time and space—qron it.
Things that cannot be perceived in ex¬
perience (noumena) caimot be known, but
as Kant says in Critique of Practical
Reason (1788) their existence must be
presumed in order to provide for man’s
free will. In his third major work. Critique
of Judgment (1790), his aesthetic and
teleological judgments serve to mediate
between the sensible and intelUgible
worlds which he divided sharply in the
first two Critiques.
KAOLIN, or china clay, soft, white clay
composed chiefly of k l̂inite, mined in

m o u n t a i n
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wool of the lamb is lustrous, smooth, and
often black.

KARAMANLIS, Ctmslan«ne (1907- ),
Greek statesman who in 1974 returned to
national acclaim as prime minister and
leader of the New E>emocraiic Party after
the overthrow of the Colonels' junta
(1967-74). He served as prime minister
(1974-80) and
1990- ).
KARATE, unarmed combat and sport,
originating in ancient China, popularized
throughout the world by the Japanese.
Calloused skin pads are developed on
hands, knees, elbows and feet, which are
all used to deliver blows against vul¬
nerable pressure points on the body. (See
also JUDO.)
KARLFELDT. Erik Axel (1864-1931).
Swedish poet who received the 1931
Nobel Prize for Literaiurc.
KARMA, Sanskrit term denoting the in¬
evitable effect of man’s actions on his des¬
tiny in successive lives, central to Bud¬
dhist and Hindu thought.
KARMAN, Theodore von (1881-1963),
Hungarian-hora US aeronautics engineer
best known for his mathematical approach
to problems in aeronautics (especially in
jet engineering) and astronautics.
KARNAK. village Eof LUXOft, on the
Nile in Central Egypt part of ancient
THEBES. It is the site of the famous temple
of Amon, perhaps the finest example of
ancient Egyptian religious architecture.
KARPOV, Anatoly (1951- ) , Soviet
chess player. He became (1975) world
champion by default when Bobby Fischer
refused to defend his title. He lost the title
to Garri Kasparov in 1985 and failed to
regain it in a1987 match.
KARSH, Yousuf (1908- ), Turkish-Ar-
menian-boro Canadian portrait photog-
r^her, whose company used the profes¬
sional name Karsh of Ottawa. In 1935 he
was appointed the Canadian government's
official photographer.
KASHMIR, territory administered since
1972 by India (Jammu and Kashmir) and
Pakistan (Azad Kashmir), bordered by
those countries and by Afghanistan and
China. Ever since Indian partition in 1947
the territory, which was formerly one of
India's largest princely states, been a
cause of conflict between India and Pakis¬
tan , w i th some in te r fe rence f rom Ch ina
1959-63, cease-fire lines being drawn and
redrawn repeatedly. An agreement in 1972
confirmed the positions held by both sides
at the end of the 1971 war. The Jhelum R

forms the rich and scenically beautiful

Vale of Kashmir. The region is mainly
agricultural but also pr^uces limber,
medicines, silk, carpets and perfume oil.
The chief cities are Srinagar (Jammu) and
Muzaffarabad (Azad).
KASKASKIA historic settlement, now
almost uninhabited, on Kaskaskia Island
in the Mississippi R, SE 01. It was Illinois
Territory capita] (1809-18) and state capi¬
tal (1818-20). Persistent flooding r&-
stricted further development.
KASPAROV, Garri Kimovich (1963- ),
Armenian chess player who became the
youngest world champion in history when
he defeated Anatoly karpov in 1985. He
r e t a i n e d t h e t i t l e i n a 1 9 8 7 m a t c h w i t h
Karpov. He has succesfully defended his
title beating Anatoly Karpov in 1990.
KASSEBAUM, Nancy Landon (1932-),
US Republican senator from Kansas since
1978. Her father. Alfred M. Landon, was
one-rime governor of Kansas and lost the
1936 presidential election to Franklin D.
Roosevelt by awide margin.
KATAYEV, Valentin Petrovich (1897-
1986), Russian novelist and playwright.
Among his best-known works are the
novels The Embezzlers (1927), Lonefy
White Sait (1936), The Small Farm in the
Steppe (1956) and the farce Squaring the
C/re/f (1928).
KATHMANDU, capital of Nepal, in a
high valley of the EHimalayas. It stands
on an ancient route f rom India to Tibet

and China and remains an important
t ranspof tat ion center. Pop (metro)
242,500.

KATMAI NATIONAL PARK, targe
wilderness region covering 4.430,125
acres in southwestern Alaska. The violent

eruption of the Novanipta volcano in 1912
erad ica ted Mount Katmai and c rea ted a

broad dish of ash known as the Valley of
Ten Thousand Smokes.
KATYDID, alarge insect belonging to
the American bush-crickets. Katydids arc
the noisiest of the gras.shopper group and
seem to be calling "Katy did, she did." In
fact, they have several songs for different
purposes, and in some species the female
calls to the male instead of the other way
around as in the majority of the grasshop¬
pers and crickets.
KAUFMAN, George S imon (1889-
1961), US di^atist who collaborated on
several successful plays noted for their dry
satirical humor. Among his works are,
with Marc Connelly, Beggar on Horse¬
back (1924); and with Moss Han You
Can't Take It With You (1936). He won
Ihilitzer prizes in 1932 and 1937.

president (1980-85,
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KAUND^ Kenneth David (1924-),
first president of Zambia, from 1964.
From 1953 he worked ardently for Aftican
rule in the then British colony of N
Rhodesia, suffering exile and imprison¬
ment. Released in 1960, he headed the
new United National Independence Pany.
Kaunda maintained aht^ line against
white regimes in soutbem Africa.

He was defeated in internationally
monitored elections in 1991.
KAUTSKY, Karl Johann (1854-1938),
German Marxist. Influenced by Eduard
Bernstein, and afriend of engels, he was a
great popularizer of marxism. After the
revolution in Russia (1917) he became a
staunch opponent of bolshevism.
KAVA, shnib (genus Piper) native to the
Pacific islands and Australia, closely rela-

to the pepper plant. Kava may reach a
heî t of 6ft, and has round leaves and
yellowish-cream flowers.
fcWAFIS,
Constantine Cavafy (1863-1933). Greek
poet. He spent most of his life in his na¬
tive Alexandria. His ironic poetry, of great
tseadth and dramatic power, has proved
widely influential since his death.
KAWABATA, Yasunari (1899-1972),
Japanese novelist. He is noted for his im¬
pressionistic. lyrical style and apreoc¬
cupation with loneliness and death; he
finally committed suicide. One of his best-
known works is Snow Country (1947). He

awarded the 1968 Nobel Prize for
L i te ra tu re .
KAYE, Danny (1913-1987). stage name
of Daniel Kominski, US comedian and
singer. He appeared in many movies, in¬
cluding WorUer Man (1944), The Secret
lift of Walter Mitty (1946). and Hans
Christian Ardersen (1952).
KAZAKHSTAN, independent republic in
central Asia, formerly the Kazakh Soviet
Socialist Republic of the Soviet Union.
Land. Kazakhstan is bordered on the Nby
Russia, on the Wby the Claspian Sea, on
the Sby Turkmenia, Uzbekistan, and Kir¬
ghizia, and on the Efay China. Most of its
vast expanse is flat steppe country except
in the E, where it approaches the Altai and
Tian Shan ranges.
People. The Kazakhs, aMuslim Turko-
Mongo! people, constitute 36% of the
country’s population, Russians 40%, Uk¬
rainians 6%. and others 17%.
Economy. Kazakhstan is an important
producer of wheat, cotton, sheep and cat¬
tle. Its rich mineral deposits include coal,
tongsten, oil, copper, lead, zinc, nickel,
chrome and manganese.

Official name: Republic of Kazakhstam
Capital: Alma-Ata
Area: 1.048.3l0sqmi
Population: 14,685,000
Language: Kazakh
Religion: Islam

History. AKazakh khan accepted Russian
suzerainty in 1731 by 1840 Russia had
complect its conquest of Kazakhstan.
T h e S o v i e t s b u i l t r a i l r o a d c o n n e c t i o n s
with Tashkent and the Transiberian Rail¬
r o a d . W h e n t h e S o v i e t U n i o n d c s i n -
tegrated in 1991, Kazakhstan was afound¬
ing member of tlie Commonwealth of In¬
dependent States. Kazaldistan was ad¬
mitted to the UN in March 1992.
KAZAN, Elia (1909- ), Turkish-bom US
film and stage director best known for
realistic films on social issues, such as On
the Waterfront (1954). Among his many
other films are AStreetcar Named Desire
(1951) and Viva Zapata! (1952). He wrote
and directed The Arrangement (1967) and
The Assassins (1972).
K A Z A N T Z A K I S , N i k o s ( 1 8 8 3 - 1 9 5 7 ) .
prolific Greek writer and statesman, mini¬
ster of public welfare 1919-27 and mini¬
ster of state 1945-46. Among his best-
known works a re t he nove l s Zo rba t he
Greek (1946) and The Greek Passion
(1951) and his epic poem The Odyssey: A
Modem Sequel (1938).
KAZIN, Alfred (1915- ), influential US
c r i t i c . H i s b o o k O n N a t i v e G r o u n d s

(1942) was amajOT study of contempoî
US prose literature. His autobiographiĉ
Walker in the City (1951) is an evocation
of aBrooklyn Jewish childhood.
KEARNY, Stephen Watts (1794-1848),
US general. During the Mexican war
(1846-48) he conquered N.M. by dip¬
lomacy, persuading the ipore powerful
Mexican force to widwhuw peacefully. He
subdued Cal. also, despite conflict with
fe l low-officers Robert Stockton and John
F R E M O N T. G o v e r n o r o f Ve r a C r u z a n d

Mexico City in 1848, he died there of yel¬
low fever.

ted

K o n s t a n t i n o s P e t r o u , o r

w a s
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K E ATO N , ( J o s e p h F r a n k ) B u s t e r
(18&5-1966). US silent-film comedian. In
such films as The Navigator (1924) and
The General (1926), now considered
masieipieces of comic inventiveness, he
created the character of an innocent in

conflict with malevolent machinery. His
apparently deadpan face was actually sub¬
ject to aconsiderable range of subtle ex¬
pressions.
KEATS, John (1795-1821). one of the
greatest English Romantic.poets. He gave
up medicine in 1816 to devote himself to
poetry. His earl ier poems and the
Spenserian epic Endymion (1817) at¬
tracted little attention except politically
motivated abuse. In 1817 his brother Tom
died of mberculosis, and his own heal th
suffered after along walking tour. The
epic Hyperion, the ballad La Belle Dame
sans Merci and The Eve of St. Agnes were
written at this time. Adeveloping romance
with Fanny Brawne was offset by serious
financial troubles caused by his guardian.
In May 1819 he wrote the four great
odes—To aNightingale. On aGrecian
Um, On Melancholy, and On Indolence.
Lamia and To Autumn, effectively his last
w o r k s , f o l l o w e d c h a t s u m m e r. I n J a n .
1820 he developed definite tuberculosis
symptoms. Taken to winter in Italy, he
died in Rome, where he is burled.
KEFAUVER, (Carey) Estes (1903-
1963), US Eiemocratic politician, senator
ftom Tennessee ftom IW9. He sought the
Democratic presidential nomination in
1952 and 1956 and ran unsuccessfully for
vice-president on the 1956 ticket headed
by Adlai Stevenson. He chaired Senate in¬
vestigations of crime, the pharmaceutical
industry, and professional sports.
KEILLOR, Garrison Edward (1942- ).
US wr i te r and humor is t . H is hometown,
Anoka. Minnesota, inspired his Lake
Wo b e g o n s t o r i e s , i n c l u d i n g L a k e
Wobegon Days (1985), Leaving Home
(1987), and We Are Still Married (1989).
KEITEL. Wilhelm (1882^1946), Ger¬
man field-marshal, head of the amî  fen¬
ces high command during WWII. Aman
of little ability or experience, he was
primarily Hitler’s pupp^ He was con¬
victed at NUREMBERG of Violations of inter¬
national l^w and executed.
KEKULE VON STRADONTTZ, Fried¬
r ich August (1829-1896) , German
chemist regarded as the father of modem
ORGANIC CHEMisTitY. At the saiiM time as
Archibald Scott Cauper (1831-1892) he
recognized the quadrivalency of carbon
and its ^ility to form long chains. With

his later inference of the structure of ben¬
zene (the "benzene ring"), strucRiral or¬
ganic chemistry was bom.
KELLER, Helen Adams (1880-1968),
US author and lecturer. Bom blind, de^
and dumb, she became famous fo r t r i¬
umph over her disabilities. Taught by
Anne suluvan fix>m 1887, she le^ed to
read, write and speak, and graduated fiom
Radcliffe College. Cambridge, Mass.,
wi th honors in 1904. Her books inc lude

The Story of My Life (1902) and Helen
Keller’s Journal (1938).
KELLEY, Florence (1859-1932), US so¬
cial reformer and lawyer. Acampaigner
for labOT legislation to protect women and
children, she was director of the National

Consumer’s League from 1899.
K £ L L O G ( ^ F r a n k B i l l i n g s ( 1 8 5 6 -
1937), US diplomat, senator 1917-23 and
ambassador to Britain 1923-25. His most
important achievement was the Kellogg-
BRiAND PACT of 1928. Ajudge of the Per¬
m a n e n t C o u r t o f I n t e r n a t i o n a l J u s t i c e
1930-35, he was awarded the 1929 Nobel
Peace Prize.

KELLOGG, WUI Keith (1860-1951),
US indu.strialist and philanthropist He
made his fomine through the breakfast
cereal industry he established in 1906 at
Bat t le Creek , M ich . , o r ig ina l l y to
manufacture the cornflakes develops as a
health food by his physician brother.
KELLOGG-BRIAf^PACT, agreement
signed on Aug. 27, 1928, by 15 nations
(later observed by 64 others) renouncing
"war as an instrument of national policy."
Conceived by Aristide briand of France
and Secretary of State F. B. Kellogg of the
US it left many loopholes, and ultimately
proved ineffectual.
KELLY, Edward Joseph (1876-1950),
US Democratic polit ician, mayor of
Chicago 1933-47 and one of the country’s
most powerful political bosses.
KELLY, Emmett (1898-1979), US cir¬
cus clovm. He creat^ "Weary Willie," the
mournful clown who chased elusive spot¬
lights and "cleaned" the ring with afirayed
old broom. He appeared with circuses
throughout Britain and the US.
K E L LY,
(1912- ). US actor, dancer, and director.
Amajor star in the 1950s and 1960s in a
series of MGM musicals, including
Singin' in the Rain (1952). his subsequent
anempts at straight direction were less
well received.
KELLY, Grace (Patrida) (1928-1982),
US movie actress, princess of Monaco
from 1956. She starred in High Noon

Gene" Eugene Curran
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Hench and Tadeus Re ichs te in the 1950
Nobel Prize for Physiology or Medicine
for his work od the corticoids and isola¬
tion of cortisone (see steroids), applied by
Hench Co t he t i ea tmen t o f r heuma to i d
A R T H R I T I S .

KENNAN, George Frost (1904- ), US
diplomat, one of the main authors of the
US postwar policy of "containment” of
Russian expansionism. Ambassador to the
USSR 1952 and Yugoslavia in 1961-63.
he wrote Russia Leaves the War (1956),
for which he received the Pulitzer Prize,
a n d M e m o i r s 1 9 2 5 - 1 9 5 0 ( 1 9 6 8 ) , w h i c h
won another Pulitzer.
KENNEDY, Anthony M. (1936- ), US
jurist. An appeals court judge 1976-88, he
was appointed an associate justice of the
US Supreme Court in 1988.
KENNEDY, Edward Moore (1932- ),
US political leader. The brother of Presi¬
dent John Kennedy, he was elected to the
Senate from Massachusetts in 1962. With
the deaths of his brothers John and Robert,
h e b e c a m e a n a t i o n a l l e a d e r o f t h e
Democratic party and an articulate advo¬
cate of liberal causes. His career suffered
( 1 9 6 9 ) w h e n a w o m a n c o m p a n i o n
drowned after he drove his car off abridge
00 Chappaquiddick Island. He challenged
President Carter for the 1980 presidential
nomination, but fai led.
KENNEDY, John Fi tzgerald (1917-
1963), 35th president of the US, was the
youngest man and the first Roman
Catholic to be elected president; he was
the fourth president to be assassinated.
The second son of Joseph P. Kennedy, he
was brought up in Boston and New York.
Popular but undistinguished at school, he
was overshadowed by his older brother
Joseph Jr., upon whom their father’s am¬
bitions focused. In his senior year at Har¬
vard in 1939, however, his thesis on
British policies leading to the Munich
AGREEMENT was well-ieceived and publish¬
ed as Why England Slept (1940). He
joined the US Navy in 1941; when his tor¬
pedo boat was sunk by the Japanese in
1943 he led survivors to safety, himself
cowing an injured man three miles through
rough seas. His already bad health was
seriously weakened by aback injury and
malaria, and he was discharged in 1945
with the Purple Heart and the Navy and
Marine Corps medal. His brother Joseph
had been killed in 1944 and the family
ambition now rested on him.

In 1952 lie was elected senator (D-
Mass.). taking aposition on the moderate
right. In 1953 he married Jacqueline

(1952). The Country Girl (1954), for
which she received an Academy Award,
and High Society (1955). When she mar¬
ried Prince Rainier of Monaco she retired
from acting.
KELLY, Petra (Petra Karin Lehmann;
1947-1992), German politician. Raised
and politically active in the US, she
returned to Europe in 1970. Disillusioned
with the (jerman Social Democratic Party
she helped found (1979) the Green Party,
aloose al l iance of enviroDmental ists, an¬
tinuclear activists, feminists, and inde¬
pendent Marxists. Campaigning (1983)
against the deployment of US mis.siles in
Gennany. Kelly and 26 other Greens were
elected to parliament. She and her partner
committed suicide in 1992.
KELLY, Walt (1913-1973). US car¬
toonist, creator (1948) of the comic strip
Fogo.
KELOID, an overgrowth of fibrous tis¬
sue, usually produced at the site of ascar.
Black skin is much more prone to the
production of keloid, which may have a
puckered appearance caused by clawiike
offshoots. Surgical removal is often un¬
successful. because the keloid returns.
KELP, an edible seaweed, extremely rich
in iodine, as well as calcium, potassium,
and the trace minerals. Kelp is available as
amineral supplement and as asalt sub¬
s t i t u t e .

KELSEN, Haas (1881-1972), Austrian
bom US legal scholar, at Harvard Law
School (1940-43) and theU. of California
at Berkeley (1943-73), He was one of the
century’s most important theorists of in¬
ternational law.
KELVIN, William Thomson, 1st Baron
(1824-1907), British physicist who made
important contributions to many branches
of physics. In attempting to reconcile Car¬
nots theory of heat engines and jotit^'s
mechanical theory of heat he both formu¬
lated (independently of Celsius) the 2nd
Law of THERMODYNAMICS and introduced

the absolute temperature scale, the unit of
which is ca l led Kelv in for h im. His and
FARADAY'S WOrk OR EIJCTROMAGNUnSM
gave rise to the theory of the the
electromagnetic field, and his papers, with
those of Faraday, strongly influenced J.
Qerk maxweu-'S work on the electromag¬
netic theory of uoht (though Kelvin him¬
self rejected Maxwell’s 'overabstract
theory). His work on wire-telegraphic sig¬
naling played an essential part in the suc¬
cessful laying of the first atlanth: cable.
KENDALL , Edward Ca lv in (1886 -
1972), US biochemist awarded with P.S.
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Bouvier. While convalescing after opera¬
tions on his injured back he wrote Profiles
in Courage (1956); astudy of US states¬
men who put national interest before
party, it won the Pulitzer Prize for biog¬
raphy in 1957. By 1957 he was becoming
known for his liberal views on race, social
and foreign issues. Narrowly missing the
1956 vice-presidential nonunaiion, in
1960 he was nomina ted as Democra t i c
presidential candidate, running with Lyn¬
don B. Johnson, and defeated Richard M.
Nixon in the election. Ihe abortive bay of
PIGS invasion of Cuba in 1961 rocked the
new administration, but the action was
supported by both parties. More serious
was the growing confrontation with the
USSR under khrushchbv over West Ber¬
lin. Kennedy met the Russian challenge
with equal obstinacy and the crisis was
gradually defused, despite the construction
of the BFjtuN WAU- Amore serious con¬
frontation threatened in Oct., 1962, when
aer ia l reconna issance revea led Russ ian
missile bases under construction in Cuba.
Kennedy immediately imposed aquaran¬
tine on all weapons shipments to Cuba,
threatening to search and turn back any
such consignments. After aweek of tense
confrontation the USSR capitulated, a
considerable victoî  for Kennedy, as was
his part in persuading the USSR to sign a
limited nuclear test-ban treaty, asig¬
nificant check to COLD war policies. A
massive foreign aid program for Latin
Ameiica and his support of the European
COMMON MARKET won him considerable
support abroad. On Nov. 22,1963, he was
shot dead by Lee Harvey Oswald in a
motorcade through Dallas, Tex. Theories
of aconspiracy are unsupported by
ev idence.
KENNEDY, Joseph Patr ick (188&-
1969). US businessman and diplomat.
Having amassed afortune in banking, the
stock market and other areas in the 1920s,
he was active in government and served as
US ambassador to Br i ta in 1937-40. H is
sons John Fitzgerald and Robert Francis
were both assassinated in high ofiice; his
fourth son, Edward, continues to represent
the family in politics.
KENNEDY, Rober t Franc is (1925-
1968). Younger brother of John F. Ken¬
nedy. he served as US attorney general
1961-64 and was senator for New York
from 1965. After his brother ’s death, he
became apopular leader of the liberal
wing of the Democratic Party and ran as
presidential candidate in 1968. On June 4.
1968. the evening of his victory in the Cal.

primary, he was assassinated by Sirhan
Sirhan.
K E N N E D Y C E N T E R F O R T H E P E R ¬
FORMING ARTS, part of the Smith¬
sonian Institution. Washington, D.C.,
designed by US architect Edward Durell
Stone as anat ional memor ia l to the late
president. The center houses three main
theaters.
KENNESAW MOUNTAIN, Batt le of,
fought in the civu. war near Atlanta, Ga..
on June 27, 1864. Union troops under
Gen. William sheuiman made a^ntal at¬
tack on Confederate positions but were
repulsed with heavy losses. They forced a
Confederate withdrawal by outflanking.
KENNY, Sister EUzabeth (1886-1952).
Australian nurse best known for develop¬
ing the treatment of infantile paralysis (see.
POUOMYELms) by st imulating and
reeducating the muscles affected.
KENSINGTON RUNE STONE, found
in 1898 on afarm near Kensington. Minn.
Inscribed in runes dtued 1362 is an ac¬
count of Norse exploration of the Great
Lakes of North America. The stone is in a
special museum in Alexandria, Miiui., but
most scholars now think it to be aforgery.
KENT, James (1763-1847), American
Jurist. He was the first professor of law at
Columbia College 1794-98 and judge
(from 1798) and chief judge (from 18(W)
of the N.Y. supreme court. As chancellor
of the N.Y. court of chancery (1814-23)
he revived equity law in the US. He wrote
t h e m o n u m e n t a l C o m m e n t a r i e s o n
Amer ican Lnw (1826-30) .
KENT, Rockwell (1882-1971), US writer
and art ist . He is best known for his i l¬
lustrations of popular classics and his own
works, which include Wilderness (1921)
and This Is My Own (1940).
KENTON, Stan (1912-1979), US expo¬
nent of progressive jazz, who broke into
West Coast jazz in 1941 with his "wall of
brass" sound. He help^ introduce Afro-
Cuban rhythms to US jazz, and combined
jazz and classical music in his composi¬
tions, such as Aro'sfrv in R/iyiJim (1943).
KENTUCKY, the Bluegrass State, east
south central stale of the US South, bor¬
dered by the Ohio Ron the Nand the Mis¬
sissippi Ft on (he W. The Appalachian
Mts. in the Egive way to gently rolling
hills in the center and low fiatlands in the
W .

The fust seniws entered heavily fores¬
ted Kentucky by the Ohio Ror through
the Cumberland Gap in the footsteps of
Daniel Boone. Aslave state, Kentucky
adhered to the union in the avu. war. al-
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for its thoroughbred horse farms. Small¬
town and southern in character, Kentucky
has traditionally voted for Democrats.
K E N T U C K Y A N D V I R G I N I A R E S O ¬

LUTIONS, passed by the legislatures of
Ky. aid Va. in 1798 and 1799. after the
F êralist-controlled Congress had passed
the AUEN AND SEDITION ACTS. The Ken¬

tucky Resolutions, drafted by Thomas
PERSON, claimed that the federal govern¬
ment was the result of acompact tetween
the states. If it assumed powers not
specifically delegated to it, the states
could declare any acts under these powers
unconstitutional. The Virginia resolutions,
drafted by James madison, declared the
same theory in milder form. The resolu¬
tions were concerned principally with in¬
dividual civil liberties, but John calhoun
and other Southern leaders used them as
the basis for the doctrines of nulufication
and SECESSION.
KENTUCKY COFFEE TREE, s ta te
tree of Kentucky. Its natural range is from
New York to Oklahoma. It grows to 100ft
and has adark gray scaly bark. Its fruit are
dark brown seed pods 6-lOin long.
K E N T U C K Y D E R B Y, f a m o u s U S h o r s e
race. It is an annual classic three-year-
olds run over acourse of 1”mi at Chur¬
chil l Downs, Louisvi l le, Ky. It was
founded in 1875 by Col. M. Lewis Clark.
(See also horse racing.)
KENYA, East African republic, bounded
by the Sudan, Ethiopia. Somalia, Uganda
and Tanzania, famous for its national
parks and game reserves.

Kentucky Profile
Name of state: Kentucky
Capital: Frankfort (Othw cities; Louis¬
ville, Lexington, Owensboro, Civington,
Bowling Green, Paducah)
Statehood: June 1,1792(15thstate)
Familiar name; Bluegrass Slate
Area: 40,395sq mi
Population (1990): 3.685.000 (Rank: 23)
%change 1980-90: 0.7
Density per sq mi: 92.8
%metropolitan: 46.5
Electoral votes: 8
Racial comp.: Wliite, 92.0%; black,
7.1%; Hispanic, 0.6%; Asian, 0.5%
Per capita money income (1987):
$9380 (Rank; 42)
Eievatitm: Highest-4,14ft, Black Moun¬
tain. Lowest-257ft, Mississippi River in
Fulton County
Motto: "United we stand, divided we fall”
State flower: Goldenrod
State bi rd: Cardinal

State tree: Kentucky coffee tree
State song: "My Old Kentucky Home"
I N D U S T R Y A N D T R A D E
Gross state product (1986):
$53.1 bil. (Rank; 26)
Farm products: Tobacco, cattle, horses,
dairy products
Farm marketings (1989):
$2.9 bil- (Rank: 22)
Manufactures: Transportation equip¬
ment, chemicals, electrical equipment,
machinery, food products, tobacco
products, printed materials
Value ofmfrs. shipped (1987):
$41.8 bil. (Rank; 21)
Mining: Coal Official name: Republic of Kenya

Capital: Nairobi
Area: 224,961sqmi
Population: 25,242,0(XI
Growth ra te : 3 ,6%
Languages: English. Swahili, Kikuyu,
Luo widely spoken
Religions: Animist. Christian. Muslim,
H i n d u
Monetary unlt(s): 1Kenya shilling =100
c e n t s

Land. Die country straddles the equator

though Kentuckians fought on both sides.
Tobacco remained the chief crop after the
war as before. Coal mining, begun in
mountainous EKentucky in the 1870s,
was marked by violent labor disputes in
the 1930s. Numbers of Appalachian ̂ or
migrated to northern industrial cities
during WWII. The bluegrass region of
central Kentucky has long been famous
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and has four main regions: the narrow fer-mau mau. His release came in 1961 fol-
tile coastal strip, with rain forests and lowing pressure from African nationalists,
mango swamps; the vast dry scrubland Keoyatta was one of the most influential
pastures of the Niyika. crossed by Kenya's of the early African nationalist leaders,
two chief rivers, the Tana and the Athi; a n d h i s p o l i c i e s p r e s e r v e d K e n y a ’ s
the highlands, cut by the Great Rift Val- stabi l i ty and prosper i ty,
ley. where Mt Kenya (17,058ft) and Mt KEPLER, Johannes (1571-1630) . Ger -
Elgon (14.178ft) slartd and where the rich man astronomer who, using rrahe'S su-
volcanic soil, moderate temperatures and p e r b l y a c c u r a t e o b s e r v a t i o n s o f t h e
ample rainfall provide most farm crops; planets, advanced coPERNictJs’heliocentric
the western (Nyanza) plateau, stretching model of the solar system in showing
to Lake Victoria, an area of farmlands, that the planets followed elliptical paths.
forests and grasslands. His tliree laws (see kepler'S laws) were
People. Nearly 98% of the population is ̂ later' THg~fe'in t̂e about wiiicn newton
African, comprising more than 40 ethnic formulated' ms Wieo
groups, chief among which are the
Kikuyu. There are also Indian, Arab and
European (primarily British) communities.
More than eight million Kenyans live in
the SW, mainly in the highlands where
Nairobi, the capital and largest city, is
si tuated.
Economy. Agriculture is the maj«- oc¬
cupation. with coffee, tea, timber, fruit
and vegetables the main exports. Chief in¬
dustries center around fo^ processing,
textiles, footwear and clothing. There is
also alarge livestock industry. Kenya has
few na tu ra l r esou rces , and i t s re l i ance
upon imported oil places astrain on the
economy. Hydroelectric power sources
and ageothermal power project are being
developed. Tourism is also important.
History. Until 1887 the coast was under
Arab control; the British then opened the
interior with imported Indian labor and
encouraged European settlement. In 1944
the first African nationalist party was set
up, Jomo KENYATTA becoming its leader in
1947. Discontent led to the formation of
the MAU MAU tetTOrisi organization.
Pacified by reforms. Kenya gained inde¬
pendence in 1963, becoming arepublic in
1964 under Kenyatia's presidency. In
1978 Kenyaita died. His vice-president
and successor, Daniel arap Moi, ostensibly
to curb tribal rivalries that plagued neigh¬
boring countries, imposed single-party
rule, abolished secret voting, claimed the
right to dismiss judges, stifled the press,
and jailed and tortured dissidents. Because
of these abuses as well a.s corruption,
foreign aid and credits to Kenya were
suspended in 1991, and Moi was corn-

lied to make modest reforms, including
the legalization of oppposition parties.
K E N YA I TA , J o m o ( 1 8 9 3 7 - 1 9 7 8 ) ,
Kenya's first president (1964-78). His
early political career was concerned with
rights of his Kikuyu people. In 1953 he
was imprisoned on charges of leading the

fy of 'CRAVlTATtON.
Kepler also did important work in optics,
discovering afair approximation for the
law of REFRACTION.
KEPLER’S LAWS, three laws formu¬
lated by Johannes kepler to describe the
motions of the planeLs in the solar system.
(I) Each planet orbits the sun in an ellipse
of which the sun is at one focus. (2) The
line between aplanet and the sun sweeps
out equal areas in equal times: hence t̂  .
Slanet moves faster when closerjb the sunlahlr^oes’When farther away. (3) Ute
squMe of Ihe Time takeiflry a'planet to
ORBtT the sun is proportional to the cube of
its mean distance from the sun.
KERENSKY, Alexander Feodorovich
(1881-1S>70), Russian moderate revolu¬
tionary leader and head of the provisional
goverament July to Oct. 1917. Over¬
thrown in the Bolshevik Revolut ion (Oc¬
tober 1917), he emigrated to Western
Europe and in 1940 went to the US. His
books include The Catastrophe (1927)
and The KerenskvMemoirs
KERN, Jerome David (1885-1945), US
composer. His most famous work is the
score of Show Boat (1927) which includes
the song "01’ Man River." Among his
classic songs are "Smoke Gets in Your
Eyes" and "The Song is You."
KERNER COMMISSION, appointed by
President L. B. Johnson in 1967 to inves¬
tigate the causes of the race riots of the
raid-l960s. The commission, headed by
Gov. Otto Kemer of 111., put most of the
blame on "white racism." It concluded that
the US was moving towards two societies,
one black and one white ’’separate but un¬
equal." It suggested improvements in
schools and housing and better police
protection for residents of black ghetioes.
KEROSENE or paraffin oil, amixture of
volatile hydr(x:arbons having 10 to 16
carbon atoms per molecule, used as afuel
for jet engines (see nrr ntOPULSiON), for
heating and lighting and as asolvent and

p e
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KEYNES, John Maynard, 1st Baron
Keynes of Tilton {1883-1946), British
economist at Cambridge University, a
major pioneer in the development of
modem economics. He resigned in protest
as treasury representative at the Versailles
Peace Conference, stating his objections
to the possible outcome of the treaty in
The Economic Consequences of the Peace
(1919). His chief work. The General
Theory of Employmeni, Interest, and
Money (1936), formed the basis of the
"new" or Keynesian economics. It argued
against the traditional idea that the
economy was best left to run itself and
showed how government policies could
maintain high levels of economic activity
and employment. He attended the bretton
WOODS CONFERENCE. Keynes was a
prominent member of the bloomsbury
GROUP. (See also reynesian economics.)
KEYNESIAN ECONOMICS, economic
theories of John Maynard keynes and
other theories derived from them. In ana¬

lyzing the causes of the great DEPRES,stON,
Keynes focused on the relationship among
demand, production, and unemployment.
He concluded that when national demand
fa l ls cr i t ica l ly shor t o f product ive
capacity, this leads to astate of economic
depression—high unemployment, low
prices, business stagnation—that may last
indefinitely. In the Keynesian view, the
cure is to create demand by government
spending and low taxes; excessive
demand, by contrast, leads to inflation and
should be curbed by tight-budgei policies.
K H A C H A T U R I A N , A r a m I l i c h { 1 9 0 3 -
1978), Soviet-Armenian composer, greatly
influenced by the folk music of Armenia,
H e i s f a m o u s f o r t h e V i o l i n C o n c e r t o
(1940) and the "Saber Dance" in his ballet
Cayne (1942).
KHAERE, Egyptian pharaoh of the 4th
dynasty who reigned late in the 26th cen-
tu^ BC. He built the second pyramid at
Giza, smaller only than that of his father
KHUFU (Cheops).
K H A L I D I B N A B D U L - A Z I Z ( 1 9 1 3 -
1982), king of Saudi Arabia. Appointed
crown prince in 1965, he acced^ to the
throne in 1975 on the death of his brother
FAISAL His regime showed some restraint
on oil prices and otherwise took cautious
positions on Middle East issues.
KHARTOUM, capital of Sudan, at the
junction of the White and Blue Niles, a
cotton trading center linked by rail and
river to ‘Egypt and Port Sudan. General
CORDON was killed here in 1885 defending
the city against the mahdi. pop 476,000.

paint thinner. Although it can be derived
from oil. coal and tar. most is produced
from PETROLF.UM by refining and crack¬
ing—it was the major product until
gasoline's ascendancy. Kerosene boils be¬
tween 150*C and 300'C.
KEROUAC, Jack (1922-1969) , US
novel ist . His best-known book is On the
Road (1957), describing his l ife of
f reedom f rom conven t iona l m idd le -c lass
lies and values He was aleading figure of
the beat generat ion
KESSELRING, Albert (1885-1960),
German field marshal of WWll. He be¬
came commander in chief in Italy (1943)
and in the West (1945). He was convicted
of war crimes (1947) and sentenced to life
imprisonmcni. but was released in 1952.
KESTREL, the name given in the Old
W o r l d t o v a r i o u s s m a l t f a l c o n s . T h e
European kestrel is closely related to tlie
American sparrowhawk.
KETTERING, Charles Franklin (1876-
1958). US inventor of the first electric
cash register and the electric self-staner,
who made many significant contributions
to AUTOMOBii£ technology.
K E T T L E D R U M . S e e t i m p a n i .
K E Y, F r a n c i s S c o t t ( 1 7 7 9 - 1 8 4 3 ) .
American lawyer who wrote the words to
the STAR-SPANGLED BANNER. He WTOte it
after witnessing the night bombardment of
Fort McHenry by the British in September
1814. It became the national anthem of the

US by act of Congress (1931).
KEY, in music, the prescribed system of
tones forming amajor or minor scale,
often used synonomously with tonality.
It includes all the tones in the scale, and
the chords built upon them, and receives
its name from the lowest note of the scale
to which it belongs. Thus the key of C
Major has Cas its principal note. In musi¬
cal notation the key of apiece of music is
shown at the beginning by the key signa¬
ture, composed of the sharps and Oats
necessary for that particular key.
KEYBOARD INSTRUMENTS, musical
instruments played by depressing arow of
levers called keys. The organ has key¬
boards for both hands and feet but the
term usually refers to instruments Mke the
h^psichord and piano which have akey¬
board consisting of long keys covered
with ivory, and short keys covered with
ebony, which when pressed by the fingers
hit or pluck astring to produce anote.
Since WWII, the name has also been ap¬
plied to instruments with keyboards that
produce pianolike or organlike notes
electrically.



K I D N E Y S 6 7 7

KHAZARS, aTurkic people whose em>
pire in SRussia and the Caucasus control¬
led trade between the NSlavs, Byzantium
a n d t h e F a r E a s t f r o m c 5 5 0 u n t i l t h e
Byzantines and Russians overwhelmed it
(969-1030). The king and nobility adopted
Judaism c740.
K H M E R E M P I R E , a n c i e n t C a m b o d i a n

empire dating from the 6th century, which
at its acme under the Angkors occupied
m u c h o f m o d e m L a o s , T h a i l a n d a n d
South Vietnam. The capital, Angkor
Thom, and the Hindu temple of Angkor
Wat (12th century) were architectural
masterpieces. After the empire fell to the
Thais in 1434 the court moved to Phnom
Penh. (See also angkor.)
K H O M E I N I , A y a t o l l a h R u b o l l a h
(1901-1989). spiritual and political leader
of Iran. In 1962 be was recognized as one
of the six grand ayatollahs (religious
leaders) of Iranian Shi’ite Islam. The next
year he was forced into exile because of
his opposition to the rule of the shah.
MOHAMMED REZA PAHLAVI. In exi lC in

Turkey, Iraq and France he emerged as the
leader of the anti-shah forces, which over¬
threw the Pahlavi regime. He relumed to
I r a n i n J a n . 1 9 7 9 t o b e c o m e a b s o l u t e
leader of his new Islamic republic. His ef¬
forts to apply Islamic fundamentalism in
the governance of Iran were complicated
by an eight-year war with Iraq (see iran-
IRAQ war), which he refused to end until
the overthrow of Iraqi president Saddam
Hussein. Only in 1988, when continuation
of the war threatened the survival of his
Islamic revolution, did he reluctantly con¬
sent to aUnited Nation's truce proposal.
KHRUSHCHEV, Niki ta Sergeyevitch
(1894-1971), Ukrainian-born Soviet
statesman and premier of the USSR,
1 9 5 8 - 6 4 , H e r o s e i n t h e c o m m u n i s t
hierarchy to membership of the Presidium
(1952). On Stalin's death he succeeded
him as party secretary, but at the 20th
Party Congress (1956) denounced
Stalinism. He ousted the other members of
the 'coliective leadership" to assume sole
power (1958). His rule saw the launching
of Sputnik satellite, the break with China
and arapprochement with the West, but
the failure of his farm policy and loss of
face in the Cuban crisis led to his fall.
KHUFU, or Cheops, Egyptian ph.traoh of
the 4th dynasty, early 26th century BC.
He built the great pyramid at Giza, the
largest single structure ever erected.
KHYBER PASS, mountain pass on the
Pak is tan border be tween Peshawar and

KABUi., Afghanistan; historically crucial

for the control of India, it is the site of a
strategic military road and railroad. It is
about 28mi long.
KIBBUTZ, type of cooperative farming
settlement in Israel jointly owning or leas¬
ing land. Al l work, economic and
municipal activities are done communally.
Kibbutzim provide food, accommodation,
nursery and elementary education. They
began in Israel in the early 20th century.
KICKAPOO INDIANS, A lgonqu ian-
speaking tribe living in SW Wisconsin in
the 17th century and moving to central Il¬
linois after 1769. They were formidable
warriors, fighting against the US in the
Revolutionary and 1812 wan. Ceding
their 111. land to the US in 1819, most
went to Kan. or Mo., but later many to
Mexico and Okla. Today only 800 Kick-
apoo remain.
KIDD, Will iam (cl645-I701), famous
British pirate. Settling in New York, he
was employed in 1696 by the British
governor there to privateer against French
ships in King William's War. He later
plundered the British in the Indian Ocean
and was hanged in London for murder and
piracy.
KIDNAPPING, the forcible abduction of
ahuman being, whether or not for ransom.
The first major US kidnapping case oc¬
curred in 1874, but after 1920. with the
growth of gangsterism in the US, the num¬
ber of kidnappings increased at an alarm¬
ing rate. The abduction and murder of the
infant son of Coi. Charles A. Lindbergh in
1932 so aroused the public that legislation
making kidnapping afederal crime, in
some cases punishable by death, was
passed in 1932 and 1934. Thereafter, US
kidnappings for ransom declined sharply.
In meijem times revolutionary groups (but
also governments like Iran) have kid¬
napped ambassadors, consuls, business¬
men, and politicians, sometimes for ran¬
som. somet imes to force the re lease of
political detainees.
KIDNEYS, two organs concerned with
the excretion of waste products in the
urine and the balance of salt and water in
the body. They lie behind the peritoneal
cavity of the ASrwMEN and excrete urine
via the ureters, thin tubes passing into the
pelvis to enter the bladder. The basic
functional unit of the kidney is the
ruphron, consisting of aglomerulus and a
system of tubules; these feed into collect¬
ing ducts, which drain into the renal pelvis
a n d u r e t e r . b l o c h > i s fi l t e r e d i n t h e

glomerulus so that low-molecular-weight
substances, minerals and water pass into
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KIEV, capital of Ukraine, on the Dnieper
R. Known as "the mother of cities." it was
founded before the 9th century and was
the seat of the Russian Orthodox Church
from 988. Much of Kiev (more than 40%)
■was destroyed in WWn, but after exten¬
sive reconstruction it is now aflourishing
industrial, communications and cultural
center. Pop 2.587,(XK).
KIKUYU, agricultural Bantu-speaking
tribe, one of the largest groups in Kenya,
living Nof Nairobi. Racial and tribal ten¬
s ions led to "Mau-Mau, " aK ikuyu
nationalist uprising against European
colonists in the late 1940s and 1950s.
KILAUEA. world's largest active vol¬
cano. located on SE Hawaii island,
Hawaii. Its elevation is 4,090ft, and it is
2mi wide, 3mi long and over 700ft deep.
Kilauea erupts frequently.
KILIMANJARO, Africa’s highest moun¬
tain, in NE Tanzania, near the Kenyan
border. I t i s an ex t inc t vo lcano and i t s

highest peak, Kibo, reaches 19,340ft and
is snow-capped.
KILLDEEK, ashorebird, named for its
noisy call. It is marked with bold black
and while rings on head and breast.
K i l l d e e r b r e e d f r o m C a n a d a t o C h i l e ,
spending the winter in large flocks. They
feed on insects and other smal l animals
and kill many harmful insects such as
ticks and boll weevils.
K I L L E R W H A L E , O r c i n u s a r e a , a t r u e
DomuN. but lacking abeak. Fast and
voracious predators, they eat dolphins,
porpoises, seals and fish. They may hunt
in small groups or form pac^ of 40 or
more, driving their prey into shallow
water where escape is impossible. Huge
animals, average length about 20ft. killer
whales are found throughout the world.
KILMER, Joyce (1886-1918), US poet
remembered for his sentimental poem
r««(I913). He was killed in WWl.
KILN, akind of oven or furnace, usually
design !̂ for "firing" earthy material to
radcc luicks, pottery, or quicklime.
Limestone for quicklime is often roasted
in ashaft kiln, being heated by hot gases
flowing upward as it falls through the
shaft.
KILOGRAM (kg), the base unit of mass

.in SI UNITS, defined as the mass of a
platinum-iridium prototype kept under
carefully controlled con&tions at the In¬
ternational Bureau of Weights and
Measures, near Paris, France.
KILPATRICK, Wil l iam Heard (1871-
1965). US educator, called the father of
progressive education in the US. Adis-

the tubules; here most of the water, sugar
and minerals are reabsorbed, leaving be¬
hind wastes such as urea in asmall
volume of salt and water. Tubules and col¬
lecting ducts are concerned with the
regulation of salt and water reabsorption,
which is partly controlled by two hor¬
mones (vasopressin and aldosterone).
Some substances are actively secreted into
the urine by the tubules, and the kidney is
the route of excretion of many drugs.

Hormones concerned with erythrocyte
formarion and regulation of aldosterone
are formed in the kidneys, which also take
part in protein metabousm. Diseases af¬
fecting the kidney may result in acute
NEPHRITIS, including brights dbease, the
nephrotic syndrome (edema, heavy protein
loss in the urine and tow plasma albumin)
or acute or chronic renal failure. In acute
renal failure, nephrons rapidly cease to
function, often after prolonged shock, sep¬
ticemia, etc. They may, however, recover.
In chronic renal failure, the number of ef¬
fective nephrons is ^adually and irre¬
versibly reduced so that they are unable to
excrete all body wastes. Nephron failure
causes uremia. Disease of the kidneys fre¬
quently causes hypertension (see bloc»>
aRCULATiON). Advanced renal failure may
need treatment with dietary foods, dialysis
and renal toansh.ant.
KIEL CANAL, German canal 61 mi long
from the Elbe Rmouth to Hol tenau near
Kiel. It opened in 1895 and as amajor
commercial-naval canal cut 300mi off the
sea route between the Nor th and Bal t ic
Seas. Af ter WWl i t was internat ional ized
unt i l 1936.
KIERKEGAARD, Soren Aabye (1813-
1855), Danish religious philosopher,
precursor of hxisttntiausm, Opposing
HEGEL, he emphasized that man has free
will and can pass from the aesthetic (or
material) to the ethical point of view and
finally, through "a leap of faith," to the
religious. His attack on systematic
philosophy aitd rational religion was ig¬
nored in the 19th century but has in¬
fluenced 20th-centup' Protestant theology
and much modem literature and psychol¬
ogy. His main works are Either/Or (1843)
and Philosophical Fragments (1844).
KIESINGER, Kurt Georg (1904-1988),
West German Chr is t ian DemoerM chan¬
cellor of the Federal Republic 1966-69.
He governed in coalition with the Social
Democrats, and generally pursued the
Westorienied policies of his pr^ecessors
AceNAUER and erhard, widi particular em¬
phasis on Franco-German relations.
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ciple of John dbwey and professor ai
Columbia Teachers College 1909-38, he
stressed achild-centered approach to
education and rejected nrganired subjects.
KIM IL SUNG (1912-1992) , Nor th
Korean political leader. ACommunist, he
fought the Japanese, received training in
Russia, and returned to Korea as head of a
provisional government, supported by the
Russians, in I94f>. Invading South Korea,
he precipitated the Korean War, and only
Chinese intervention saved his re^me. He
t h e n l a u n c h e d a v a s t i n d u s t r i a l a n d

miiit^ buildup. In 1972 he gave up the
premiership and became president.
KINDERGARTEN, school for children
aged 4-6, conceived by kroubkl in 1837.
The school aims to develop achild’s self-
expression and sociability titrough games,
play and creative activities. One of the
first American schools was opened in
1860 by Elizabeth peabooy. Over 30% of
children aged five in the US are enrolled
in kindergartens.
KINETIC ART, style of art concerned
with movement- There are several forms:
OP ART involving dynamic optical effects;
mobiles whose structure moves randomly
a n d u n a i d e d ; a n d w o r k s w h i c h a r e
mechanically powered and use lights,
water or electromagnets. The style first
evolved about 1910.
K INET IC ENERGY. See tNERGY.
KINETIC THEORY, widely used statis-
tical theory based on the idu that matter
is made up of randomly moving aioms or
MOLECULES whose kinetic enerov increases
with TEMPERATURE. It is closcly related to
STATisTKAL MECHANICS, and predicts
macroscopic properties of solids, liquids
and gase.s from motions of individual par¬
ticles using MECHANICS and probability
theory. Gases are particularly suited to
treatment by kinetic theory, and the basic
law.s connecting their pressure, tempera¬
ture, density, diffusion and other proper¬
ties have been deduced with its aid. (See
gas; d i f fus ion . )
K IN G. B i l l i e Je a n Mo H l t t ( 1 9 4 3 - ) . U S
tennis player, six-time Wimbledon cham¬
pion (1966-68, 1972-73, 1975), four-time
USOpenwinner(1967, 1971-72,1974).
KING, Ernest .Joseph (1878-1956). US
admiral, the only officer who was both
c o m m a n d e r o f t h e U S fl e e t a m i n a v a l
operations chief in WWIl. His stress on
the superiority of aircraft carriers to bat¬
tleships led to Japan's naval defeat.
KING, Martin Luther, Jr. (1929-1968),
black American clergyman and civil rights
leader, recipient of the 1964 Nobel Peace

Prize for his work for racial equality in the
U S .

Bom in Atlanta, Ga.. King organized the
boycott of the Montgomery. Ala. transit
company in 1955 to force desegregation
of the buses. Under his leadership in the
late 1950s and 1960s civil disol^ience
a n d n o n - v i o l e n t t a c t i c s , l i k e t h e
Washington March of 250.000 people in
1963, brought about the Civil Rights Act
and Voting Rights Act in 1965. Black
militants challenged his methods in 1965.
but in 1966 he extended his campaign to
slum conditions in the Ncit ies of the US
and set up the Poor People’s Campaign in
1968. He was less successful in this area
since the Vietnam War distracted national

attention from the civil rights and urban
issues. He was assassinaî  in Memphis,
Tenn. In 1983 Congress designated the
third Monday in January anational
holiday to commemorate his birthday.
(See also civil rights and libert ies.)
KING, Stephen Edwin (1947- ) , U S
novelist and short-story writer. His best¬
selling occult thrillers about children and
families threatened by malevolent super¬
natural forces include Carrie (1974), The
Shining (1976), Cujo (1981), and It
( 1986 ) .
KING, William Lyon Mackenzie (1874-
1950), Canadian statesman, three times
liber^ prime minister. In his first term.
1921-26. he established Canada’s right to
act independently in imemational affairs;
in his second, 15^6-30, he introduced old
age pensions—Canada’s first national so¬
cial security scheme; and in his third,
1935-48. he united Canada as the "arsenal
of democracy" in WWII making the na¬
tional economy afederal responsibility.
KLNGBIRD, aggressive fiycatcher, usual¬
ly with agray head and ablack stripe
through the eye. They feed on insects,
flying out from aperch to catch them, and
defend their nests vigorously, even attack¬
ing humans.
KINGDOM, the pr imary div is ion in
biological classification. At one lime only
two kingdom were recognized: animals
and plants. Today most biologists prefer a
five-kingdom system; Monera, ftotista.
Fungi, Planiae, and Animalia.
KINGFISH, any of several large food and
game fishes, including the mackerel and
drum, especially of the genus Meniicir-
rhus. Kingfish live in warm waters of the
Atlantic and Pacific coasts.
KINGFISHERS, afamily, Alcedinidae.
found worldwide, of brightly colored fish¬
eating birds of rivers, lakes and streams.
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legs and avery long tail, all covered in
soft fur. The kinkajou lives in the forests
of tropica) America from southern Mexico
to Brazil. Although kinkajous are mem¬
bers of the carnivora—the flesh eaters—
they eat mainly fruit and afew insects.
KING’S MOUNTAIN, Battle of, battle
in the rbv<m,utionary war in Oct. 1780 at

King’s Mt on the borders of N.C. and S.C.
Some 900 American sharpshooters
defeated alarger British force, checking
CORNWALUS in his Carolina campaign.
K I N G W I L L I A M ’ S W A R . S e e f r e n c h
A N D I N D I A N W A R S .

KINO, Eusebio Francisco <c 1644-1711),
Italian Jesuit missiOTary who exploit
Lower Cal. (1683-85) and into Ariz. from
1689. He established stock ranches at his
missions. His map (1705) remained the
basis of maps of the SW and of NW
Mexico for acentury.
KINSEY, Alfred Charles (1894-1956).
US zoologist best known for his statistiĉ
studies of human sexual behavior, pub¬
lished as Sexual Behavior in the Human
Male (1948) and Sexual Behavior in the
Human Female (1953).
K I O W A I N D U N S , t r i b e o f t h e S G r e a t
Plains. Awarlike nomadic people, they
were set t led in Okla. in 1868. Aser ious
Kiowan uprising was put down in 1874.
The Kiowas were fol lowers of sun dance
and OHOST dance culls.
KIPLING, Rudyard (1865-1936), Eng¬
lish writer, bom in India. Kipling is per¬
haps now most admired for his short
stories about Anglo-Indian life, as in the
collection Plain Tales from the Hills
(1888), and for his verse, including such
pieces as Mandalay and Cunga Din. while
his children's stories, among them Kim
(1901) and the Just So Stories (1902), are
perennial favorites. After an English
education he worked as aJournalist in
Ind ia 1882-89 . He l i ved in V t . 1892-96
and in England from 1900. Kipling was
enormously popular in his day. He was the
fust English winner of the Nobel Prize for
Literature(1907).
KIRBY-SMITH, Edmund (1824-1893),
CIVIL WAR general, the last Confederate
commander to .surrender. May 26, 1865. A
major in the US army, he joined the
Confederacy when Fla., his native state,
entered the war. He was commander o f
the Trans-Mississippi Dept. 1863-65.
KIRCHHOFF, Gustav Robert (1824-
1887), German physicist best known fw
his work on electr ical conduction, show¬
ing that current passes through aconduc¬
tor at the speed of light, and deriving

When hunting, the bird watches from a
perch until prey is sighted, then dives ar¬
rowlike into the water to take the fish.
Certain African species do not frequent
water, and are insectivorous.
K I N G G E O R G E ’ S W A R . S e e f r e n c h
AND INDIAN WARS.

KING PHILIP’S WAR (1675-76), last
Indian resistance to the whiles in SNew
England. In 1675. the Plymouth colony
executed three Indians for an alleged mur¬
der. Metacom, aWampanoag chief also
called "King Wiilip," led an alliance of
tribes in'fierce guerrilla raids. The whites
replied in kind, and Metacom was killed
when his secret refuge was betrayed. The
colonists then drove most of the Indians
from SNew England.
KINGS, Books of, two books of the old
TESTAMENT (one book in Hebrew), num¬
bered as 1and 2Kings by Protestants, but
as 3and 4Kings by Roman Catholics (see
SAMUEL). Related to deuteronm^y and
religious in aim, they cover Israelite his-
twy from the reign of Solomon through
the period of the two kingdoms of Israel
and Judah to the destruction of Judah by
the Babylonians.
KING SNAKE, harmless North Ameri¬
can snake that grows up to 6ft long and is
often bristly colored- They feed mainly
on other snakes, even poisonous ones such
as rattlesnakes, since king snakes are im¬
mune to snake venom and can kill them in
their coils. King snakes will also eat am¬
phibians, lizards, and small mammals,
chasing mice and rats down their holes
and killing them by constrictioD.
K I N G S C A N Y O N N A T I O N A L P A R K ,
area of about 460,330 acres in the Sierra
Nevada, Scentral Cal., established as a
national park in 1940. The canyon is
formed by the Kings Rand is noted for its
surrounding snow-covered peaks and rich
w i l d l i f e .
K INGSLEY, Char les (1819 -1875 ) ,
English writer and clergyman and an ar¬
dent advocate of social reform. His early
novel, Alton Locke (1850), is asym¬
pathetic study of working class life. He
also wrote historical novels, notably
Westward Ho! (1855) and the famous
children’s fantasy The Water Babies
(1863).
KINGSLEY, Sidney (1906- ) . U S
playwright noted for his treatment of so¬
cial problems. His first play, Men in White
(1933), won aPulitzer Wze.
KINKAJOU, arelative of the raccoon
which can hang by its tail. It grows up to
3ft long and has along body with short
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KIRCHHOFFS LAWS. W i l h BUNSEN hC
p ioneered spect rum ana lys is (see
spectroscopy), wliich he applied to the
solar spectrum, identifying several ele¬
ments and explaining the Fraunhofer
Lines in the spectrum of the sun.
K I R C H H O F F ’ S L A W S , t w o l a w s
governing electric circuits involving
O h m ’ s - l a w c o n d u c t o r s a n d s o u r c e s o f
electomotive force, stated by G. R.
KiRCHHOFF. They assert that the sums of
outgoing and incoming currents at any
junction in the circuit must be equal, and
t h a t t h e s u m o f t h e c u r r e n t - r e s i s t a n c e
products around any closed path must
equal the total electromotive force in it.
K I R C H N E R , E r n s t L u d w i g ( 1 8 8 0 -
1938), German expressionist graphic artist
and painter, cofounder of the Brticke
(Bridge) movement (1905-13). He is
noted for his powerful, savagely expres¬
sive woodcuts and, in his painting, for his
vigorous distorted use of color and form.
His wort: condemned by the Nazis as
degenerate, Kirchner committed suicide.
KIRGHIZIA, independent republic in
central Asia, formerly the Kirghiz Soviet
Socialist Republic of the USSR.

country is amajor wool producer. Irriga¬
tion permits the growing of tobacco, cot¬
ton, rice, and sugar beets. Industries in¬
clude mining, machinery, and chemicals.
H is to ry. The K i rgh iz were long a
nomadic pastoral people. Russia annexed
the area in the 19th centv^ and the Bol¬
sheviks had to conquer it in 1917-21. Kir¬
ghizia declared its independence of the
USSR in Aug. 1991, joined the Common¬
wealth of Independent Slates in Dec.
1991, and was admitted to the UN in Mar.
1992.
KIRIBATI independent island republic
in the cent ra l Pac ific , cons is ts o f th ree
groups of coral atolls astride the equator.

Official name: Republic of Kiribati
Capital: Tarawa
Area: 328sq mi
Population: 71.OX)
Growt i ) ra te : 1 -6%
Languages: Kiribatian, English
Religion: Christian
Monetary unitfs): 1Australian dollar =
100 cents

Land. The 33 atolls of Kiribati include the
1 6 G i l b e r t I s l a n d s , B a n a b a I s l a n d a n d
eight each in the Phoenix and Line island
groups. There are no rivers but most of the
atolls enclose alagoon. Because scanty
soil covers the coral, little vegetation
grows on the atolls. Temperatures are high
and vary little during the year. Rainfall oc¬
curs between OcL and Mar.
People. 1716 administrative center is on
Tarawa, the most populous and western¬
ized island, where over 30% of the total
population lives. Most of the inhabitants
of Kiribati are Micronesian. English is the
onicial language.
Economy. F ish ing cons t i tu tes the
mainstay of the subsistence economy, sup¬
plemented by the cultivation of taro and
fruits. Coconuts are cultivated, and copra
is virtually the only export since phos¬
phate mining on Banaba ceased in 1979.
History. Most European exploration oc¬
curred between 1765 and 1826. in 1892

Official name: Republic of Kirghizia
Capital: Frunze
Area: 76,642sq mi
Population: 44,238,000
Language: Kirghiz
Religion: Islam

L a n d . K i r g h i z i a i s b o r d e r e d b y
Kazakhstan on the N, Uzbekistan on the
W, Tadzhikistan on the S, and China on
the SE. Hie country is mountainous, lying
entirely in the Tien Shan range. There are
important mineral d^sits, and irrigation
permits varied agricultural crops.
People. AMuslim Turko-Mongol people,
the Kirghiz constitute about 32% of the
country’s population. Russians 22%, Uz¬
beks 13%, Ukrainians 2.5%, and Tartars
1.6%.
Economy. Sheep, cattle, and horses are
pastured on the mountain slopes, and the
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East and. in 1976. in southern Africa. His
policy of dfiiente toward the Soviet Union
came under cri t icism from poli t ical
c o n s e r v a t i v e s . H e r e c e i v e d t h e N o b e l
Peace Prize in 1973.
KITASATO, Shibasaburo (1852-1931),
Japanese bacteriologist who discovered,
independently of A. E. J. Yetsin, the
PLAGUE bacillus: and with Emil von Behr¬
ing discovered that graded injections of
t o x i n s c o u l d b e u s e d f w i m m u n i z a t i o n
(see ANITTOXINS) .
KITCHEN CABINET, popular name Iot
an unofficial body of advisers to President
Andrew Jacicson (1829-31). It included
politicians, editors and government offi¬
cials.
KITCHENER, Horat io Herbert Ki t¬
chener, 1st Earl (18S0-1916), Briti^
field marshal, secretary of state for war in
WWl. In the Sudan in 1898, he defeated
t h e M a h d i s a t O m d u t m a n a n d r e t o o k
Khartoum. Me was commander in chief in
the Boer War, 1900-02, and in Ind ia to
1909. At the outbreak of WWI he foresaw
along war, and his appeals rmsed
thousands of patriotic volunteers. He died
when aship taking him to Russia hit a
mine and sank.
KITCHEN MIDDEN, or shell mound,
refuse heap of usually stone age origin in
which, among bones, shells, etc., ar¬
chaeologists may find pot^erds and im¬
plements of stone, hom and bone. They
are 310ft high, 130-230ft wide and up to
1,300ft long.
KITE, recreational aircraft consisting of a
light frame covered with thin fabric (e.g.,
paper) and tethered to along line. Kites
fly in the wind by aerodynamk lift.
Criginating in the ancient Far East, kite
flying has long been apopular sport, and
has been used for meteorological observa¬
t ions .
KITES, adiverse assemblage of birds of
prey, worldwide in distribution but espe^
c i a U y d e v e l o p e d i n A m e r i c a a n d
Australia. The name is properly restricted
to Old World fork-tailed kites of the genus
Mi lvus, but i t is a lso used for 25 other
species. Most kites are mainly or entirely
i n s e c t i v o r o u s . A f e w s p e c i e s a r e
scavengers; the black and red kites of
Europe were formerly common scaven¬
gers of city streets.
KITTY HAWK, peninsula in N.C., scene
of the first power-driven flight, Dec.
17,1903. Die flight, by the wrigwt
BROTHERS, lasted 12 seconds, wd is com¬
memorated by amonument on Kill Devil
H i l l .

the British declared the islands aprotec¬
torate. During World War II some of the
fiercest fighting between Japanese and US
forces took place, and much of the native
population died or was deported by the
Japanese. Independence from the UK.
achieved in 1979, had been slowed be¬
cause Banaba had initially demanded
separate status.
KIRKLAND, (Joseph) Lane (1922- ).
US labOT leat^. Joining the AFL in 1948,
be became executive assistant to President
George Meany in 1960 and secretary
treasurer o f t te AFL-CIO in 1969. Suc¬
ceeding Meany as president in 1979, he
became known as astrong supporter of
civil rights and nadonal defense.^
KIRKPATRICK, Jeane (1926- ). US
ambassador to the UN (1981-85). A
professOT of political science at Geor¬
getown University, she was acharter
member of the conservative C^oalition fw
aDemocratic Majority, agroup that advo¬
cated atougher American foreign policy.
KIRLIAN PHOTOGRAPHY, technique
of recording an image on photographic
film by applying ahigh-frequency electric
field to it and recording the resulting pat¬
tern of luminescence. TTie process is
named after Russian scientists Semyon
and Valentina Kirlian, who systematize it
in 1940.
K IROV, Serge i M i ronov ich (1886-
1934), Russian revolutionary leader, one
o f S ta l i n ’s ch ie f a ides . He was assas¬
sinated, probably on the instruction of
Stalin, who used his death as an excuse for
awave of purges.
KIRSTEIN, Lincoln (1907- ). US ballet
promoter who persuaded George
BALANCHINE to comc lo the US and helped
him organize the School of American Bal¬
let in New York, 1934. and the New York
City Ballet, 1948. Kirstein also wrote
several books on ballet.
KISSINGER, Henry Alfred (1923- ),
German-bom US advi^pr on foreign af¬
fairs and one of the most influential men
in government. He was professor at Har¬
vard when his book Nuclear Wea/wns and
Foreign Policy (1957) brought him inier-
nationa) recognition. Kissinger served as
special assistant for national security af¬
fairs (1969-75) and secretary of state
(1973-77) under presidents Nixon and
(after 1974) Ford. He was instrumental in
initiating the strateoic, arms limitation
TALKS on disarmament (1969), in ending
US involvement in Vietnam and opening
US policies toward China. In 1974-75 he
ma(k major peace initiatives in the Middle
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K I W A N I S I N T E R N A T I O N A L w o r i d -
wide service organization of business and
professional men. founded 1915, with
headquarters in Indianapolis, Ind In 1988
it had 315.000 members.
KIWI, the genus Apteryx, three species of
flightless New Zealand birds about
460mm (18in) high. lacking atail and, un¬
like most flightless birds, even lacking
visible wings. The feathers are gray-
brown and hairlike in texture. The long
slender bill is adapted for probing into soil
as they feed at night on worms, insects
and berries. Birds of damp forests, they
are extremely shy and rarely seen.
K L A M AT H I N D I A N S . N o r t h A m e r i c a n
Indians of SE Ore. and NCal., neighbors
of the MODOC iNuiANS, with whom they
share areservation around Upper Klamath
Lake, established in 1864.
K L A M A T H M O U N T A I N S , m o u n t a i n
range of the Pacific Coast Ranges in SW
Ore. and NW Cal. It has peaks and titles
reaching 9,000ft.
KLEE, Paul (1879-1940), Swiss painter
and graphic artist. In Munich, from 1906,
he exhibited with the blade reitek group,
and developed asubtle color sense..In
192031 he taught at the bauhaus, publish¬
ing an important textbook on painting.
Sensitive line, color and texture are com¬
bined in Klee's varied paintings with wit
and fantasy.
KLEIN, Lawrence (1920- ), US econo¬
mist, known as "the father of econometric
model-making." Aprofessor at the Whar¬
ton School of the U. of Pa. from 1958, he
was an adviser to President Jimmy Carter
(1976-81) and winner of the 1980 Nobel
Prize in Economic Science.
KLEIN, Melanie (1882-1960), Austrias-
bom psychoanalyst whose development of
apsychoanaly t ic therapy for smal l
children tadictUly affected techniques of
child psychiatry and theories of child
psychology.
KLEIST, (Bemd) Heinrich (Wilhelm)
von (1777-1811), German dramatist and
writer of novellas, known for his power
and psychological insight. His works in¬
clude the plays Penthesilea (1808) and
Prince Friedrich of Hamburg (1821), and
t h e n o v e l s M i c h a e l K o h l h a a s a n d T h e
M a r q u i s e o f O 0 S l 0 - \ l ) .
KLEMPERER, Otto (1885-1973), Ger¬
man conductor. As d i rec tor o f the Kro l l
opera house. Berlin (1927-33) he intro¬
duced many modem works and new inter¬
pretations of classics. After aperiod of
crippling illness he revived his careM- from
1947, notably as an interpreter of

BEETHOVEN and MAHLER.

KLIKITAT INDIANS. Shahaptian tribe
noted for their sophisticated trading
methods. They lived in Klikitat and
Skamania counties. Wash., unt i l resenled
in 1855on the Yakima reservation.
KLIMT, Gustav (1862-1918). Austrian
painter and designer, aleader of the Vien¬
na Secession (1897) who was noted for
his lavishly ornamented, mosaic-patterned
style. His interior designs, as for the Palais
Stoclei, Brussels, and in Vienna, in¬
fluenced JUOENDETU,
KLINE, Franz Joseph (1910-1962), US
abstract expressionist painter. His huge,
stark, black-and-white compositions in¬
fluenced the "calligraphic" style of the
1 9 5 0 s N e w Yo r k s c h o o l . L a t e r , K l i n e
reintroduced color into his worics.

KLONDIKE subarctic region Sof the
K o n d i k e R i n t h e W c e n t r a l Yu k o n , s i t e
of the gold rush of 1896. By 1900 $22
million was being panned annually, but
the creeks were quickly worked out.
K L O P S T O C K , F r i e d r i c h G o t t l i e b
(1724-1803) German poet. His Der Mes-
sics (1749-73), on Christ’s salvation of
mankind, an epic rriodeied on Milton and
Homer, freed German poetry from the
conventions of French classicism.
KLUCKHOHN, Clyde (1905-1960). US
anthropologist, best known for his studies
of the Navaho Ind ians and work on the

theory of culture and personality. A
professor at Harvard (1935-60), he wrote
several books including Mirror for Man
(1949).
KNEE, the front of the leg where the
femur (thighbone) and tibia (shinbone)
meet, and the joint itself, covert in front
by the patella, or kneecap. The knee joint
is the largest joint in the body and. be¬
cause the bony surfaces do not exactly
match, one of the weakest joints; in no
position are the bones in more than partial
contact. Its strength lies in the number,
size, and arrangement of the ligaments,
and the powerful muscles and fascia that
pass over the joint and enable it to
withstand the leverage of the two longest
bones of the body.
KNBLLER, Sir Godfrey (1646-1723),
German-bom English portrait painter, a
court painter ftx>m 1688. He founded the
first English painting academy (1711); his
finest works are the 42 portraits of mem¬
bers of the Kit-Cat Club, aLondon politi¬
cal and literary group.
KNIGHT, Eric (1897-1943), English-
A m e r i c a n a u t h o r b e s t k n o w n f o r h i s
c h i l d r e n ' s n o v e l L a s s i e C o m e H o m e
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(1940). Other works include the novels
The Flying Yorkshireman (1937). This
Above All (1941), and the short-story
collection 5am5maWf(j«s/lgt2i>i (1942).
KNIGHTS OF LABOR, early US labor
group, precursor of the American Federa¬
t ion o f Labor. Founded in 1869 to o r¬
ganize all workers in one union, it led suc¬
cessfu l s t r ikes in 1884-86, but dec l ined
after the haymarket affair
KNIGHTS OF SAINT JOHN (official¬
ly, Order of the Hospital of St. John of
Jerusalem; also known as Hospitalers,
Knights of Rhodes, and Knights of Malta),
reLgious order founded by papal chatter
(1113) to tend sick pilgrims in the Holy
Land. It became amilitary order as well
cl 140, and after the fall of Jerusalem was
based successively on Cyprus (1291),
Rhodes (1309) and Malta 0530) to pro¬
vide adefense against Muslim seapower.
Expelled from Malta by Napoleon in
1798, the Knights have been established at
Rome since 1834 in their or iginal
humanitar ian role.
K N I G H T S O F T H E G O L D E N C I R ¬
CLE, sctnimilitary US secret society or¬
ganized in the Midwest states during the
CIVIL WAR to set up proslavery colonies in
Mexico, to help the South against the
North. It merged with the Order of
American Knights, later the Sons of Liber¬
ty, and disbanded in the 1860s.
K N I G H T S O F T H E W H I T E C A M E L ¬
LIA. southern US secret society to sustain
white supremacy after the ctvn. war. It
was dissolved in the 1870s.
KNIGHTS TEMPLAR, Christian mi¬
litary order founded cl 118, with its head¬
quarters on the site of Solomon’s Temple
in Jerusalem, to protect pilgrims. It
provided elite troops for tlie kingdom of
Jerusalem. I ts immense r iches f rom en¬

dowments and banking excited the greed
of Philip IV of France, who (1307-14)
confiscated its property, forced the pope to
suppress the order and executed the Grand
Master and other knights. What remained
of its possessions in France and elsewhere
were transferred to the knights of st. John.
KNITTING, p roduc t ion o f f ^ r i c by
using needles to interlock yam or thread in
aseries of connected loops. The basic
handknitting stitches are plain (or jersey)
and purl. It was practiced in North Africa
in the 3rd century BC and was taken to
Europe by Arab traders. In the Middle
Ages there were knitting guilds. The first
knitting machine was invented by William
Lee in England in 1589.
KNOPF, Alfred Abraham (1892-1984),

US publisher. He founded Alfred A.
Knopf Inc. (1915) which published many
Nobel Prize-winning authors and became
perhaps the most prestigious publishing
house in the US. He also co-founded and
edited (1924-34) the magazine American
Mercury.
KNO^OS, ancient city near Candia on
the Ncoast of Crete, center of the Minoan
civilization. Excavations by Sir Arthur
Evans revealed sett lements from the 3rd
millennium and the great 2nd-millennium
palace, now partly restored. Associated
with the mydiological King Minos, it
comprises more than five acres of halls,
ceremonia l rooms and sta i rcases. I t has
magnificent fresco decorations, advanced
sanitation and every amenity of luxury.
Fire destroyed it c!400 BC.
KNOTGRASS, annual plant (Polygonum
aviculare) of the dock family, growing on
bare ground including seashores. Often
low-growing, but with stems up to 6ft, the
small lance-shaped leaves have bases that
sheathe the stem, giving asuperficial
resemblance to grass.
KNOW-NOTHING PARTY, US politi¬
cal party formed to restrict immigration
a n d e x c l u d e n a t u r a l i z e d c i t i z e n s a n d
Roman Catholics ftom politics. It won
s u c c e s s i n t h e 1 8 5 4 e l e c t i o n a s t h e
American Party, but split irremediably in
1856 over the slavery issue. Its name
came from its members’ habit of saying
they "knew nothing" of the movement.
KNOX, H«iry (1750-1806). US general
and secretary of war under his friend
Washington. He was artillery commander
at Bunker H i l l , York town and o ther im¬
portant battles of the Revolution. He
proposed die establishment of the West
Point military academy.
KNOX, John (cl514-1572), Scott ish
Protestant Reformation leader, preacher
and chronic ler of the Scott ish Reforma¬

tion. Aconvened Roman Catholic priest,
Knox was active in the English Reforma¬
t ion , bu t fled i n 1554 f rom the Roman
Catholic regime of Queen Mary Ito
Geneva, where he was afol lower of Cal¬
vin. He returned to Scotland in 1559 ar¬
dently preaching Protestantism. When it
became the state religion (1560) Knox
gained great political influence, opposing
MARY QUEEN OF SCOTS. His fiery prose in¬
cludes ahistory of the Reformation in
Scotland and the First Blast of the Trum¬
pet Against the Monstrous Regiment of
Women (1556-58). He also wrote the
Book of Common Order, which regulated
Scottish worship.
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powerful interest groups, including
employers and unions wedded to the
status quo. His own party insisted on ad¬
ding benefits to an already generous wel¬
fare system. The once dynamic German
economy turned sluggish, with slow
growth and high unemployment. In
foreign affairs. Kohl stresŝ  close ties to
the US. cooperation with France, and im¬
proved tics with the East. In 1987 he wel¬
comed East German leader Erich Hooeck-
er in Bonn, demonstrating his govem-
tnenl ’s commitment to German reunifica¬
tion while pressing the East Germans for
improvements in human rights. He played
amajor part in the reunification of Ger¬
many in 19W.

In Dec. 1990 in the first free all-German
e l e c t i o n s s i n c e 1 9 3 2 t h e C h r i s t i a n
Democrats won an increased majority in
parliament and Kohl continued as chancel¬
lor of united Germany.
KOHLER, Wolfgang (1887-1967). Ger¬
man-bom US psychologist, afounder of
GESTALT PSYCHOLOGY. He dcvotcd much of
his career to studying problem-solving
among chimpanzees.
KOHLRABI, variety of kale (Brassica
oleracea). Leaves shoot from aglobular
swelling on the main stem; it is used for
food and resembles aturnip.
KOKOSCHKA Oskar (1886-1980) .
Austrian painter and writer who was a
leader of German EXpRESstomsM. He is
known for such psychologically acute
portraits as The Tempest (1914), aself-
portrait with Alma Mahler, and for his
lyric landscapes and townscapes. He be¬
came anaturalized British subject in 1947.
KOLA, atree with glossy leaves and red
flowers. I t is arelat ive of the cacao tree
and produces bunches of fruit, each of
which contains six or seven seeds. In its
native West Africa, the seeds of the kola
tree are chewed raw because they contain
caffeine and other substances that combat
feelings of hunger and tiredness.
KOLCHAK, A lexande r Vas t l i e v i ch
(1873-1920), Russian admiral, leader of
t h e W h i t e R u s s i a n f o r c e s 1 9 1 8 - 2 0 . H e
took power in Omsk in 1918, proclaiming
himself head of state. Defeated by the Red
Army and overthrown afier his move to
Irkutsk in 1919. he was finally executed
by the Bolsheviks.
KOLLEK,Theodore(1911- ). Austrian-
born Israeli politician, mayor of Jerusalem
from 1965 who t r ied to reconc i le Arabs
and Jews in the city.
KOLLWITZ, KUthe (1867-1945), Ger¬
man artist admired particularly for her

KOALA. Phascolarcios cinereus, alarge,
arboreal, superficially beariike i4arsufial
of eastern Australia. It feeds on the foliage
of Eucalyptus and afew other trees. Alone
among the marsupials but for the wom¬
bats, koalas have atrue allantoic placenta,
though the young are brooded in amar¬
supial pouch. The koala ha.s been con¬
sidered an endangered spwies but is now
increasing in numbers again.
KOCH, Edward I. (1924- ) . U S
Democratic congressman from New York
1969-77. controversial mayor of New
Yoik City 1977-89. He failed to win the
Democratic nomination for governor in
1982. He wrote iVfayor(1984).
KOCH, Robert (1843-1910), German
medical scientist regarded as afather of
BACTHUOLOGY, awarded the 1905 Nobel
Prize for Rtysiology or Medicine for his
w o r k . H e i s o l a t e d t h e a k t h r a x b a c i l l u s
and showed it to be the sole cause of the
disease; devised important new methods
of obtaining pure cultures; and discovered
the bacilli responsible for tuberculosis
(1882) and cholera (1883).
KOCHEL, Ludwig von (1800-1877)
Austrian musicologist (and also scientist)
whose 1862 catalogue of Mozart's com¬
positions. though revised, is still standard.
The works are usually identified with a
"K" number.
KODALY, Zolt4n (1882-1967), Hun¬
garian composer and, with bartok. an ar¬
dent researcher of Hungarian folk music.
Folk influences are evident in such works
as the cantata Psatmus Hungaricus
(1923), the opera Hdry Jdnos (1925-26)
a n d t h e o r c h e s t r a l P e a c o c k Va r i a t i o n s
(1938-39).
KOESTLER, Arthur (1905-1983), Hun-
garian-bom Brilisb writer. His novel
Darkness at Noon (1940), based on bis
own experietKe in aSpamsh death cell,
analyzed the psychology of victims of
Stalin's 1930s purges. Many later works
on philosophical arid scientific subjects in¬
clude The Sleepwalkers (1964), The Case
of the Midwife Toad (1971) and The Thir¬
teenth Tribe (1978).
KOFTKA, Kurt (1886-1941), German-
bom US psychologist who, with kOhi£R
and wertheoaer, was responsible for the
birth of OESTAi.T psYCHCx/xiy.
KOHL, He lmu t (1930 - ) . Ge rman
politician. Leader of the conservative
Christian Democratic party in the federal
republic of Germany (West Germany), he
s u c c e e d e d S o c i a l D e m o c r a t H e l m u t
Schmidt as chancellor in 1982. His free-

market philosophy was frustrated by
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KOREi^, 600mi-long peninsula of E
Asia, separating the Yellow Sea from the
Sea of Japan. It is bounded Nby China
and the Russia, and Sby Korea Strait.
Ko rea i s two coun t r i es : t he commun is t

Democratic People’s Republic (North
Korea) and the Republic of Korea (South
Korea). The division, which runs along
38'N, was made in 1945 and formaliMd in
1948. Korea is mostly mountainous, with
coastal plains in the W. Most rivers flow
Wand Sf rom the mounta ins to the Ye l¬
low Sea. The cl imate is varied with ex¬
tremes of cold and humidity.

lithographs and woodcuts. Actively op¬
posed to social injasiice, she depicted
human misery and tragedy in haunting
f a s h i o n , o f t e n t h r o u g h t h e m e o f
mother and child.
KOLMOGOROV, Andrei Nikolayevich
(1903-1987), Soviet mathematician. Con¬
sidered to be the most influential Soviet
mathematician of the 20th century, he
m a d e f u n d a m e n t a l c o n t r i b u t i o n s t o t h e
theory of functions, topology, prob¬
ability theory, cybernctics and informa¬
t i c s T H E O R Y .

KONEV, I van S tepanov ich (1897-
1973). USSR field marshal of WWll, who
drove the Germans from the Ukraine, cap¬
tured Prague and took pan in the fall of
Berl in. He headed the Warsaw Pact ar¬
mies 1955-60.
KONOYE, Prince Fumimaro (1891-
1945), Japanese premier 1937-39 and
1940-41. Amoderate, he appeased the
military extremists and so furthered ex¬
pansionism. He killed himself when listed
for trial as awar criminal.
K O N - T I K L S e e h e y e r d a h l . t h o r.
KORAN, sacred scripture of the religion
of ISLAM, regarded by Muslims as God's
actual woids revealed to the prophet
MOHAMMED in the 7lh century AD. A
canonical text was established in AD 651-
52, and Arabic itself was molded and
preserved by its highly charged, poetic
language. Compris ing laws, moral
precepts and narrative, the Koran is
divid^ into 114 suras or chapters, ar¬
ranged according to length from the
longest to the shortest except for the brief
opening prayer. The Koran demands total
surrender to the will of AUah (God), and
stresses Allah’s compassion aid mercy. It
ccHitains much in common with the Judeo-
Christ ian tradit ion, and indeed al l Chris¬
tians and Jews are regarded as believers
since they accept the existence of one
Ood. Today Islam places agreater em¬
phasis on the spirit than on the letter of
Koranic laws which govern, for instance,
moral behavior and social life. The Koran
remains, however, the inspiration and
guide for millions of Muslims and is the
supreme authority of the Islamic tradition.
KORDA, Sir Alexander (1893-1956),
Hungarian-bom British film producer and
director. His historical extravaganzas,
such as The Private Life of Henrv VI/I
(1933), The Scarlet Pimpernel (1934),
Rembrandt (1936) and The Four Feathers
(1939). enhanced the international status
of the British film industry. He was the
first filmmaker to be knighted (1942).

N o r t h K o r e a

Official name: Democratic People’s
Republic of Korea
Capital: Pyongyang
Area: 42,250sq mi
Population: 21,815,000
Growth ra te : 1 .9%
Language; Korean
Religions: No official religion
Monetary unit(s): 1won= KXljun

People. South Korea, though smaller, has
more than twice the peculation of North
Korea. The Koreans are mostly agricul¬
tural workers, and less than athird of the
people live in towns. In the North, as in
other communist countries, religious
belief is discouraged. In the South, Bud¬
dhism, Confucianism and Christianity
c o e x i s t .

Economy. Agricullural crops are stilt of
primary importance in Korea, but in the
1960s rap id indust r ia l expans ion,
facilitated by foreign aid, profoundly al¬
tered the economy of both North and
South.
!The North especially is now highly in¬
dustrialized, and produces large quantities
of iron and steel. Farming is cooperative
and mechanized. The North also has the
dominant share of the country’s mineral
wealth and is one of the world’s few to¬
tally self-sufficient nations. The South
has one of the fastest growing economies
in dte world. I ts widely mixed in-
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the ri^t to UDliiniced terms of office in
1972. In July 1979 he was assa.ssinated
and replaced by General Chun Doo Hwan.
who established his own autocratic rule. In
1987. after widespread antigovemment
demonstrations, Chun abandoned plans to
name his own successor and agreed to a

.presidential election. Chun's candidate.
Roh Tae Woo, was elected pre.sident but
with wily athird of the lota! vote despite
government influence on his behalf and
alleged vote fraud.

The survival of the regime was due in
large part to the country's astonishing
economic growth during the preceding 20
years, when per capita gross national
product quadrupled. In 1988 Seoul hosted
tbe summer Olympics.

In North Korea, Kim USung presided
over adrab and disciplined state in which
he was the object of apersonality cult. He
groomed his son, Kim Jong II, to succeed
h i m . I n 1 9 8 8 h e d e m a n d e d t h a t N o r t h
Korea cohost the Olympics. His demand
was rejected by South Korea and unsup¬
ported by other communist countries. But
negotiations were undertaken between
north and south toward some accommoda¬
tion, and in Dec. 1991—38 years after the
Korean War—the two Koreas signed a
comprehensive accord calling for the re¬
conciliation. nonaggression and coopera¬
tion in communications and transporta¬
t ion. Both Nor th and South Korea were
admitted to the UN in Sept. 1991.
KOREAN, language spoken by the
Korean people, numbering about 60 mil¬
lion. Of uncertain origin. Korean is con¬
sidered by some to belong to the altaic
LANCUAafiS. The official script has a
simple phonetic alphabet calî  hankui.
with 11 vowels and 14 consonants.
KOREAN WAR (1950-1953), aconfUct
b e t w e e n f o r c e s o f t h e U n i t e d N a t i o n s
(primarily the US and South Korea) on
one side and forces of North Korea and
(later) communist China on the other.
KOREA had been divided along latitude
38'N in 1945. Russia becoming the oc¬
cupying force Nof this line, and the US S
of it.

The war began when, having attempted
to topple the government of the south by
indirect means. North Korea launched a
surprise invasion. UN forces were sent to
assist South Korea under General Douglas
MACARTHUR. By July the UN forces had
been pushed SE to asmall area around
Pusan, but MacArthur’s surprise landing
ai Inchon, near the captured capital Seoul,
altered the completion of the war. The UN

dustry.

S o u t h K o r e a
Official name: Republic of Korea
Capital: Seoul
Area: 38,279sq mi
Population 43,134,000
Growth ra te : 0 .8%
Language: Korean
Religions: Buddhist. Confucian, Christian
Monetary luiit(s): Iwon= 100 jeon

including plywood, chemicals and textiles,
is largely export-oriented.
History. After more than 1,000 yean of
Chinese settlements among the Korean
tribes, the first of several native kingdoms
arose, in the N, AD clOO. Korea was not
united until the 7ih century. Most of its
early civilization was destroyed by the
Mongol invasions of the 13th century; but
with the establishment (1392) of the Yi
dynasty, Korea entered an age of stability
and outstanding cultural achievement
which included the first known printing
with movable metal type. In 1592 Japan
invaded the peninsula, followed soon after
by the Manchu. Korea became aChinese
vassal state, entirely cut off from the
world. Commercial contact with Japan in
the late 1800s foreshadowed Japan's an¬
nexation of Korea in 1910.

After Japan's 1945 capitulation in
WWII Korea was d iv ided in to aRuss ian
z o n e o f o c c i m a t i o n i n t h e N a n d a U S
zone in the S. Negoti
country failed, and in 1948 separate
regimes were established. The North be¬
came acommunist slate under the former
guerrilla leader, kim il suno. Elections in
the South produced arepublic under
Syngman rhee. On June 25, 1950, the
communists of the North invaded South
Korea, thus beginning the Korean war.
The heavy fight ing was eventual ly
stopped (July 1953) by an armistice. In the
Soudi Syngman Rhee’s increasin^y
Mitocratic and corrupt regime was dis¬
placed (I960). Amilitary coup in 1961
brought Genera] park chuno hee to
power. President under anew constitution
after 1963, he gained wider powers and

ations to unite the
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horseflesh, shellfish and parts of beef and
lamb. All meat and poultry must be killed
by aJew trained in the prescribed ritual,
then soaked or salted to remove all blood.

Milk and its products must not be eaten
w i t h m e a i -

KOSINSKI, Jerzy (1933-1991), Polish-
bom US wri ter b«t known For his semi-
autobiographical novel The Painted Bird
(1965), which with vivid, often shocking¬
ly brutal imagery deals with "daily life
among the violations of the spirit and
body of human beings." Among his other
works are Steps (1968), for which he won
aNational Book Award, and Being There
<1971).
KOSSUTH, Lajos (1802-1894), Hun¬
garian patriot and statesman who cam¬
paigned against Austrian rule and led the
Hungarian revolution of 1848-49. Amini¬
ster in the government which was set up in
April 1848, he engineered Hungary's dec¬
laration of independence as arepublic the
following year, and became president.
Austria, with the aid of Russian troops,
f o r c e d a s u r r e n d e r , a n d K o s s u t h fl e d .
Received as ahero in the US and England,
where he lived many years, he died in
Italy.
KOSYGIN, Aleksei Nikolaevich (1904-
1980), Soviet premier, elected 19 .̂ He

joined the Communist Party in 1927, and
by 1939, with much industrial-managerial
experience behind him, was on the Central
Commi t tee . In 1948 he was made a fu l l
Po l i t bu ro member and i n 1960 became
first deputy to Khrushchev, whom he suc¬
ceeded. Sharing leadership with others
from 1964, Kosygin concentrated on mod¬
ernizing industry and agriculture. He
resigned as premier in 1980, just before
his death.
KOTZEBUE, Otto von (1787-1846),
Russian explorer who circumnavigated the
w o r l d 1 8 0 3 - 0 6 , 1 8 1 5 - 1 8 . a n d 1 8 2 3 - 2 6 .
He discovered many Pacific islands and
explored much of the Alaskan coast. Kot¬
zebue Sound is named for him.
KOUFAX, Sandy (1935- ). star Brook¬
lyn (Los Angeles) Dodgers lefthanded
pitcher. He joined the Dodgers in 1958.
He established several pitching records,
including arecord number of strikeouts in
one season (382 in 1965), and was the
first man to pitch four no-hit games in the
major leagues.
KOUSSEVITSKY, Serge (1874-1951),
Russian-US conductor. He lef t Russia in
1920 and settled in the US as conductor of
the Boston Symphony Orchestra (1924-
49). In 1940 l« established the Berkshire

forces destroyed the Nonh Korean array
in die south, retook Seoul, and advanced
into North Korea. By November 1950
they were approaching the Yalu Ron the
Chinese border. At this point nearly
300.000 Chinese troops went into action
and diere was another major reversal as
t h e U N f o r c e s w e r e b e a t e n b a c k i n t o
South Korea. They recovered, and the
fighting moved back and forth over the
38th parallel. MacArthur. urging adirea
attack on China herself, was replaced in
April 1951 by General ridgway. Two
years of negotiations, begun in July,
achieved only an armistice (signed at Pan-
munjom on July 27, 1953). By then the
communists had suffered about 2,000,000
casualties and the UN nearly 1,500,000. A
peace treaty has never been signed and
Korea remains divided as before.
KORNGOLD, Erich Wolfgang (1897-
1957), Austr ian-US composer. The
Metropolitan Opera presented his Die Tote
Stadt in 1921 and Yiolanio in 1927. In the

1930s he began composing scores for such
films as Anthcny Adverse and The Adven¬
tures of Robin Hood.
K O R N I L O V, L a v r G e o r g e y e v i c h
(1870-1918). Russian general placed in
command of the armies after the February
Revolution of 1917. His efforts to restore
military discipline led kerensky to suspect
him of planning an army takeover. Im¬
prisoned, he escaped to lead the anti-Bol¬
sheviks after the October Revolution and
died in battle.
KORSAKOV’SPSYCHOSIS, or Kor¬
sakov syndrome, acondition involving
organic brain damage observed particular¬
ly among alcoholics (see ALcemusM). It
is named for the Russian neurologist S.S.
Korsakov (1854-1900)
KORZYBSKI, Alfred Habdank Skar-
bek (1879-1950), Polish-bom US scien¬
tist who formulaê  the philosophical lin¬
guistic system, General semantics,
KOSCIUSKO, Thaddeus (1746-1817),
Polish soldier and patriot who fought as a
volunteer in the American Revolution. As
colonel of engineers he helped build
defense works at Saratoga and West Point.
He was given US citizenship and made
brigadier general- Reluming to Poland in
1784. he instigated and led (1794) an un¬
successful fi^t for independence and
unificat ion. He died in exUe in Switzer¬
land.
K O S H E R , H e b r e w w o r d m e a n i n g
"proper" or "fit," used especially of food
prepared according to Orthodox dietary
and religious laws. Forbidden are pork,
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Music Center at Stockbridge, Mass. He is
remembered as achampion of contem¬
porary composers.
KRAFFT-EBING, Ridiard, Baron van
(1840-1902), German psychologist best
known for his work on the psychology of
SEX. He also showed there was arelation
between syphilis and general parai.ysis.
K R A K A T O A . v o l c a n i c i s l a n d i n t h e

Sunda Strait. Indonesia. The eruption of
Aug- 1883, one of the most violent ever
known, destroyed most of the island,
caused atidal wave killing 36,000 people
in neighboring Java and Sumatra, and
threw debris as far as Madagascar.
KRAKOW, of Cracow, city in SPoland
on the Vistula R, administrative center of
Krakow province. Capital of Poland from
1320 to 1609, the city has much outstand¬
ing architecture, including that of Jagiel-
lonian U. (founded 1364). Still today a
center of culture and learning, modem
Krakow is also amajor industrial city.
Notab le p roduc ts a re i ron , s tee l ,
machinery and chemicals. Pop 742,000.
KRAVCHUK, Leonid (1934— ). Ukrai¬
nian politician, elected (July 1990) chair¬
man of the Ukrainian Supreme Soviet and
thus effectively president of independent
Ukraine. As chief propagandist for the
Ukrainian Communist Party in the 1980s.
he suppressed all expressions of Ukrainian
nationalism. But when power in the USSR
shifted from the party to newly elected
parliaments in the republics. Kravchuck
entered the Ukrainian Supreme Soviet and
was elected its chairman. He quit his party
post, adopted the cause of Ukrainian
n a t i o n a l i s m , a n d l e d U k r a i n e t o i n d e ¬
pendence in December 1991. Although he
joined with Russia and Belarus to form the
Commonwealth of Independent States, he
aggressively asserted Ukrainian interests.
KREISKY, Bruno (1911-1990), Austri¬
an socialist politician, foreign mini.ster
(1959-66) and fedo-al chancellor (1970-
83).
KREISLER, Fritz (1875-1962). world-
renowned Austrian-US violinist of great
brilliance and elegance of .style. His com¬
positions includ^ mu.sical forgeries of
various 17th-and 18th-century composers,
which he later admitted were his own. He
lived in the US from 1943.
KREMLJN, medieval fonified center of a
Russian city, especially that of Moscow.
The Moscow Kremlin’s great wall, built
in the ISth century, encloses magniriceni
palaces and churches from the time of the
isan . The K reml in i s t he admin i s t ra t i ve
and political center of Russia.

KRENEK, Ernst (1900-1991), Austrian-
US composer of the jazz opera Johnny
Strikes Up (1926), and of twelve tone
MUSIC such as the Fourth Svmphonv
(1947). He moved to the US in 1938.
KRETSCHMER, Ernst (1888-1964),
German psychiatrist and neurologist who
developed a"consUtudonal theory of per¬
sonality" which linked behavior and psy¬
chological disorders to physical stature.
KREUGER, Ivar (1880-1932), Swedish
i n d u s t r i a l i s t , fi n a n c i e r a n d s w i n d l e r .
Known as the "Match King." he lent go¬
vernments large sums of money in ex¬
change for amonopoly over their match
production, controlling about half the
world’s match production by 1928. After
his suicide it was discovered that his em¬

pire was based on forgery and financial
manipulation, and that he had perpetrated
perhaps the greatest fraud in financial his¬
to ry.
KRILL, Antarctic crustacean. ShrimpHke.
it is about 3in long, with two antennae,
five pairs of legs, seven pairs of light or¬
gans along the body, and is colored orange
above and green beneath. Moving in enor¬
mous swarms , k r i l l cons t i t u te the ma in
food of the baleen whales.

KRISHNA, or Govinda or Gopala,
major deity in later Hinduism, depicted as
ablue-skinned, i^orlive youth generally
playing the flute; he is worshiped as an in¬
carnation of Vishnu. He is the hero of the
mahabharata; his teachings, related in the
BHAOAVAi)-GrTA. advocate selfless action.
KRISHNAMURTL Jidda (1895-1986),
Hindu religious thinker and teacher. His
meeting (1909) with Annie besant led to
c la ims that he was the re incarnat ion o f
Buddha, which he later denied. From 1969
h e l e d t h e K r i s l m a m u r t i F o u n d a t i o n i n
C a l .

KROEBER, Alfred Louis (1876-1960),
US anthropologist who made contribu¬
tions to many areas of cultural aothropm^
OOY and archaeouxjY, particularly with
reference to the Amerinds. His books in¬
clude The Nature of Culture (1952) and
Style and Civilization (1957).
KRONSTADT, fortress and naval base in
Russ ia , on Kod in I s land in the Gu l f o f
Fin land. For most of the 18th and 19th
centuries it was of primary importance,
both as port and as garrison, to the then
Russian capital of St. Petersburg. The
scene of several mutinies (the last, in
1921, against the Soviets) it ̂ so played a
significant pan in WWU.
K R O P O T K I N , P e t e r A l e x e y e v i c h ,
Prince (1842-1921), Russian theorist of
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Kr; at.wt. 83.80; auoo. 36; valence usually
0. Krypton is present in ̂ air to die ex>
tent of about 1pwt per million. It is one of
the "noble" ga^ It is characterised by its
brilliant green and orai^e lines. Krypton
is used commercially widi argon as alow-
pressure filling gas for fluorescent lights.
KUALA LUMPUR, ct^ritaJ and largest
city of Malaysia, on the SMalay Penin-
sda. It is Malaysia’s cotnmarial trans-
poTtadoo. cultural and edocaiioiial center.
Founded as amining can^> in 1857, the
city owed much of its subsequ«it rapid
growth to the local ^nmdance of tin and
rubber. During WWn the city was occu¬
pied (1942-4S) by the J^iaoese. Pop
%6,700.
KUBELIK, Rafael (1914- ), Czech con¬
ductor aud composer. He was musical
director of the Chicago Symphony Or¬
chestra (1950-53), of the Covent Garden
Opera (1955-58) and of the Metropolitan
Opera (1973-74).
KUBITSCHEK, Juscdino (1902-1976),
president of Brazil 1956-61. He encour¬
aged scientific and industriai progress, but
economic problems followed the building
of the new capital Brasilia. In 1964 he
was accused of comiption and went into
exile for some years.
KUBLAIKHAN{c l216-1294) , Mongol
emperor from 1259, founder of the Mon¬
gol Yuan dynasty of China and grandson
of GENGHIS KHAN. By 1279, the last resis¬
tance of the Chinese sung dynasty
crushed, his empire reached from die
Pacific to the Volga Rand into Poland.
Under his ski l led wd to lerant ru le China
flourished both economically and cultural¬
ly, His new capital. Cambuluc, described
by Marco polo, became the nucleus of
modem Beijing.
KUBLER-ROS^ Elisabeth (1926- ),
US-Swiss psychiatrist who pioneered in
the care of dying patients. Her books in¬
clude On Death and Dying (1969).
KUDU, African antelope. It is fawn-
colored with thin white verdcal stripes,
and stands 4ft at the shoulder, with head
and body 8fi long. Males have long spiral
horns. The kudu is found in bush country
from Angola to Ethiopia.
KUHN, Walt (1877-1949), US painter
and sculptor. As organizer of New York’s
1913 Armory show, he brought leading
poscimpressionists and cubists, such as
MATISSE, VAN GOGH and PICASSO, to the at¬
tention of the American public. His own
tainting career began in 1925, and his best
; n o w n c a n v a s e s f e a t u r e c l o w n s a n d

acrobats in posed situations.

ANARCHISM whosc writings, espedaily
Mutual Aid (1902). won international
respect. An established geograpiher, he
almdoned (1871) career and social posi-
tim to pursue revolution^ activities. Im¬
prisoned (1874) in Russia, he escaped to
Europe, where after afurther spell of im¬
prisonment in France (1883-86) be lived
in England and devoted himself to study¬
ing, vmdng and lecturing. He returned to
Russia in 1917, but denounced the Oc¬
tober (Bolshevik) Revolution and lived in
retirement until Ids death.
KRUGER, Paul (Ste{dianus Johannes
Paul us Kruger, 18^-1904), South
African Boer leader. He ĉ poŝ  tiie an¬
nexation (1877) of the "nansvaal by the
British and played aleading part in the
Boer rebellion of 1880. Qected president
of the new self-governing Transvaal
Republic (1883), he attempted to extend
the frontiers of Transvaal territory, and his
pursuit of anti-British policies ultimately
led to the second bobr war (1899-1902).
In 1900 he went to Europe and sought
vainly for support fca- the Boers. He died
in Switzer land.
KRUPP, family of German industrialists
femous as armaments makers and long as¬
sociated with German militarism. The
Essen firm was founded in 1811 by
Friedrich Krupp (1787-1826) with a
small steel casting factory, and under his

Alfred (1812-1887) became the
largest cast steel enterprise in the world. It
played akey role in the Franco-Prussian
War, WWl and WWll. The Knipps clung
to family ownership and opposed
unionism. After WWII, Alfred Krupp
von Bofaten und Halbach (1907-1967).
head of the firm from 1943, was im¬
prisoned (1948-51) for war crimes. The
company, reorganized but retaining much
of its holdings, now concentrates on heavy
industrial equipmoit.
KRUPSKAYA, Nadezhda Konstan¬
tinovna (1869-1939), Soviet revolution¬
ary and educationist. She married lenin in
1898 whi le both were ex i led in Siber ia ,
thereafter sharing his life in Europe and
his return (1917) to Russia. An opponent
of Stalin, she lost her considerable in¬
fluence in the Communist Parly after
Lenin’s death.
KRYLOV, Ivan Andreyevich (1769-
1844), Russian author of nine books of
febles (from 1809) which have become
popular classics of satire. Influenced by or
adapted from aesop and la hjntaine, they
are nonetheless typically Russian in spirit.
KRYPTON, chemical element; symbol

s o n
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KUK’AI-CHIH (AD c344~406). repu¬
tedly the first great Chinese painter, noted
especially for his portraits and also for
landscapes. They are known only from an¬
cient writings and from painting.s thought
to be copies. Of these last the most famous
is 7Vie Admoniiions of the Instructress to
the Palace Ladies (7th century).
KU KLUX KLAN, secret organization
originally begun (1866) to conduct acam¬
paign of tenor against newly enfranchised
blacks. Founded by Confedmte veterans,
it spread from Tenn. throughout the South.
Its members adopted an arcane hierarchy
and dressed in hoods and white sheets to
play on their victims' belief in vengeful
ghosts. Its emblem was afiery cross. It
was officially disbanded in 1869. although
many memt̂  remained active throu -̂
out RECONSTRUCTION and beyond.

The second Klan, organized in 1915, ex¬
tended its hostilities to Jews. Catholics,
pacifists, the foreign bom. radicals and
labor unions. Amembership of nearly
5,000,000 was claimed in the 1920s and
its political power extended to some
northern states. Oftleially disbanded once
more in 1944, the Klan again revived in
recent years as aresponse to desegregation
and was involved in violent confrontations
with anti-Klau and civil-rights groups in
the 1980s.
KULAKS, term for the historical class of
prosperous peasants in Russia: those, e.g„
who owned large farms and could employ
labor. Stalin designated the kulaks an
anachronism in astate-planned economy:
they were dispossessed (1929-34) and
deported en masse to labor camps.
KUN, B6la ( l886-cl939). Hungarian
politician and communist premier of Hun¬
gary for four months in 1919. Forced to
flee by counter-revolutionists, Kun settled
in Moscow, returning briefly to Hungary
in 1928 to attempt another revolution. He
was liquidated in Russia during the 1930s
p u r g e s .
KUNG, Hans (1928- ), Swiss Roman
(Catholic theologian. Aliberal i^fessor
and prominent advocate of ecumenism, he
served as an official theologian at the
Second Vatican Council. His rejection of
papal infallibility in such books as Infal¬
lible? An Inquiry (tr. 1971) led to his cen¬
sure by the Vatican (1979). Among his
other books are On Being aChristian (tr.
1978) and Does Cod Exist? ia. 1980).
KUNIYOSHL Ya . suo (1893 -1953 ) ,
Japanese-bom US painter. Undertones of
his Oriental heritage surface through som¬
ber tones and rich symbolism chat pervade

his still lifes. This style r^laced the
whimsy of his early work, which featured
fantastic landscapes, mischievous boys
and the like.
KUNLUN .MOUNTAINS, great chain of
mountain ranges in China, on the Nex¬
tremity of the Tibetan plateau, extending
E-W for over I.SOOmi. Because they are
the longest continuous mountain ch^ in
A.sia. they are called the "Backbone of
Asia." The highest peak is Ulugh Mus
Tagh (25.340ft).
KUO.MINTANG (Chinese:
People’s Party), political party of China
founded (1912) by sun yat-sen to stand
for an independent Chinese republic with
amoderate socialist reform program, fn
1924 Sun's "Three People's Principles"
(nationalism, democracy and work for all)
were accepted by acoalition that included
the communists. After Sun’s death (1925)
CHIANG KAI-SHEK took Over the leadership
and in 1927 expelled the communists.
Mo.si of China was under Kuomintang
rule until 1947, but corruption and gallop¬
ing inllation hastened communist victory
(1949). The Kuomintang survives in
Ta i w a n .

KUPKA, Frank (Framisek Kupka: 1871-
1957). Czech-born French painter who
was among the first "nonobjective" artists.
He was noted for the use of bright colors
and geometric shapes.
KURCHATOV, Igor Vasdevich (1903-
1960), Russian nuclear physicist largely
responsible for the development of Soviet
nuclear armaments and for the first Soviet
nuclear power station. The Soviels have
named the t ransuranium element ruther-
fordium kurchatovium for him.
KURDISTAN, mountainous region in W
Asia that includes parts of Turkey, Iran,
Iraq. Syria, and Armenia. It is inhabited
by about 8mi l l ion Kurds, former ly
nomadic herdsmen but now mostly settled
farmers. The majority are Sunnite Mus¬
lims. For generations the Kurds have
.sought autonomy from the countries in
which they live. Revolts of Turkish Kurds
after WWI were severely repressed.
Turkey today suppresses any manifesta¬
tion of Kurdish nationalism. Iraq has long
res is ted Kurd ish demands fo r se l f - ru le .
The 1960s and 1970s saw heavy fighting
between Iraqi troops and tiK Kurds.
During the iran-iraq war, Iraqi Kurds
sided with Iran. When the war ended, Ir^
unleashed adevastating attack against its
Kurds, using poison gas. Thousands of
Kurds were killed: many survivors sought
refuge in Turkey.

Na t i ona l
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20% of the world’s oil reserves. Oil
revenues finance free education and medi¬
cal care for all, housing, power stations
and water supplies as well as providing
Kuwait widi the highest per capita income
in the world. Since its foundation in the

18th century, Kuwait has been ruled by
the al-Sabah dynasty. Even when apart of
the Ottoman ̂ pire, Kuwait retained in¬
dependence, relying upon the port of
Kuwait as i ts main source of income. A
British fsotectorate from 1899 to 1961,
Kuwait has successfiiUy resisted territorial
claims from both Saudi Arabia and Iraq;
oil revenues from the so-called Partitioned
Zone are now divided between Saudi
Arab ia and Kuwai t . In 1975 the o i l in¬
dustry was completely nationalized.
Threats to Kuwaid shipping precipitated
US naval involvement in the Persian Gulf
during the iran-iraq war, which ended in
acease-fire in 1988.

KURDS, people of Kurdistan in West
Asia, estimated to number about 9.4 mil¬
lion. Traditionally nomadic, most Kurds
are settled fanners. Almost all are Mus¬
l ims. Kurds have fou^t v igorously
against various rulers for an independent
Kurdistait. In Iraq the 1980s and 1990s
saw much warfare between the Kurds and
Iraqi troops over the issue of self-govern¬
m e n t .
KURIL ISLANDS, chain of 56 volcanic
islands, stretching from the Kamchatka
Peninsula of Siberia to Hokkaido Island,
Japan. Sparsely inhabited, the islands are
the subjea of aterritorial dispute between
Japan and Russia following Russian oc¬
cupation during WWII. They remain the
only Japanese land still under foreign oc¬
cupation and consequently the major
obstacle to close Russo-Japanese eco¬
nomic and diplomatic ties.
KUROSAWA, Akira (1910- ), Japanese
movie director whose outstanding talent
and originality have been internationally
recognized. His films include Rashomon
(1950), the widely distributed epic Seven
Samurai (1954), Throne of Blood (1957),
aJapanese interpretation of Macbeth, and
Kagemusha (1981).
KURUSU, Saburo (1886*1954), Japa¬
nese diplomat He held anumber of
foreign posts (1910-45), including ambas¬
sador to Germany, in which position he
signed (1940) the Axis pact between
Japan. Germany and Italy, in the US in
1941 he and Ambassador Nomuiu
negotiated with Secretary of State Cordell
Hull before die Pearl Harbor attack. After
war was declared, he was interned in the
US until exchanged for US diplomats in
1942.
K U T U Z O V, M i k h a i l I l l a r i o n o v i c h ,
Prince (1745-1813), Russian field mar¬
shal in charge of the forces opposing
NAPOLEON I’s invasion of Russia in 1812.
After aheavy defeat at Borodino Kutuzov
successfully adopted evasive tactics, then
hounded Napoleon during the retreat from
M o s c o w.
KUWAIT, independent Arab state on the
NW coast of the Persian Gulf, bounded S
by Saudi Arabia and Nand Wby Iraq.
TTie country is nearly all desert and the
bulk of the population lives in the cities,
chief of which is Kuwait, the capital and
major port.

Only about half the population is
Kuwaiti; the rest are mostly Palestinian,
Pakistani and Iranian. Amajor oi l -
producer since the 1940s, Kuwait is now a
leading economic power with an estimated

Official same: State of Kuwait
Capital; Kuwait
Area: 6,880sq mi
Population; 2,204,000
Growth ra te : 3 .6%
Language: Arabic, English
Religion: Muslim
Monetary unit(s): 1Kuwait dinar =100
fi l s

hi Aug. 1990, neighboring Iraq invaded
and annexed Kuwa i t w i t h wh i ch i t had
long-standing disputes over borders and
oil production. The invasion precipitated.
the Gulf War (1990-91), which compelled
Iraq to evacuate Kuwait, but not before
looting the dty and igniting 647 oil wells
in Che greatest man-made environmental
disaster in history. The ruling,Sabah fami¬
ly returned from exile little inclined to
heed expectations for political reform. In
1992 parliamentary elections, opposition
candidates won amajority of the seats.
KUZNETS, Simon Smith (1901-1985),
Russian-bom US economist. He pioneered
development of aconceptual basis for na¬
t i o n a l i n c o m e a c c o u n t s i n t h e U S , f o r
w h i c h b e w o n t h e N o b e l P r i z e f o r
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E c o n o m i c s i n 1 9 7 1 . H e i s n o t e d f o r
studies of siructural changes in economic
development and growth of nations.
KUZNETSOV, AnatoH (1929-1979),
S o v i e t n o v e l i s t b e s t k n o w n f o r h i s
documentation of the annihilation of Rus¬
sian Jews by the Nazis in Babi )’or (1970).
He defected to England in 1969.
K W A K I U T L I N D I A N S . N o r t h A m e r i ¬
can Indians of Wakashan linguistic stock,
na t i ve to Vancouver I s land and coas ta l
British Columbia. Canada. Skilled in fish¬
ing and crafts, they had astrictly hierar¬
chical society in which the potlatch
ceremony played asignificant part. In
1970 the Kwakiutl numbered about 1.500.
K W A S H I O R K O R , p r o t e i n m a l n u t r i t i o n
s i m u l t a n e o u s w i t h t h e m a i n t e n a n c e o f
relatively ade<)uaie cattle intake. In af¬
fected children it causes edema, skin and
HAIR changes, loss of appetite, otARRHEA.
uvER disturbance and apathy. Treatment
involves rehydration, treatment of infec¬
tion and abalanced diet with adequate
protein.
KYANITE, blue or white aluminum sili¬
cate mineral found in metamorphic rocks,
occurring as long crystal blades. Because
it is heat resistant, kyaniie is used in spark
plugs and as lining for ovens used in the
manufacture of glass.
KYD, Thomas (1558-1594), English
dramatist, whose The Spanish Tragedy
( c l 5 8 6 ) w a s a
E l i z a b e t h a n a n d
tragedy. The work is partly modeled on
SENECA but is both more lurid and more

psychologically acute. Kyd may have
written aversion of the Haî et story.
KYMOGRAPH, instrument for recording
variations in pressure.
KYOTO, city in Japan. Hoashu Island
about 25mi NE o f Osaka . The na t iona l
capita] from its foundation in AD 794
until supplanted by Tokyo in 1868, Kyoto
i s r i c h i n a r c h i t e c t u r a l r e l i c s a n d a r t
treasures. Sti l l today acultural and
religious center, it also has leading educa¬
tional establishments and large-scale
mixed industry with manufactures that in¬
clude electrical equipment, cameras,
chemicals, si lk and porcelain. Pop
1,361.000.
KYPHOSIS, excess ive outward curvature
of the spine causing hunching of the back.
It may lead to disorders of posture and in
later life to severe pathological conditions
with major symptoms such as pain and
muscle spasms.
KYUSHU, most southerly of the four
major islands which make up japan.

L
12th letter of the English alphabet, derived
from the Semit ic lamedh and the Greek
lambda. In Roman numerals. Lrepresents
50. The symbol £. aform of L, is an ab¬
breviation of the Latin libra, apound in
weight.
LABOR, the act of physical work or the
social group that does it. namely the labw
force; also an economic term applied to
any kind of service that commands an
economic return.

The economic concept of labor was
developed in the mid-18th century by
Adam smith, and later by malttius and
above all by mask in his labor theory of
v a l u e . I n a n c i e n t c i v i l i z a t i o n s m a n u a l
laborers were general ly s laves. In
medieval Europe agriculture was carried
on by serfs while other productive proces¬
ses came to be controlled by master
craftsmen, who formed guilds largely
consisting of journeymen. Apprentices
were used for simple preparatory opera¬
tions. Such distribution of production
t a s k s i s f o u n d e v e n i n p r i m i t i v e
economies, but i t was ihc mechanizat ion
of the INDUSTRIAL REvoi.tmON that made
division of labor fundamental. Tliis breaks

down agiven jK-oduction process into as
many simple, repetitive functions as pos¬
sible, to minimize lime-consuming skill
and judgment. The immediate result was
improved productivity, but also the
degradation of work from apotentially
c rea t i ve ac t to a ted ious chore . A t the <

same lime, regular hours were needed to
gel maximum rnttput from machinery,
and, because of tte fluctuating demand
patterns of agrowth economy, labor had
to be available or dismissible at will.

The notion of "free labor” evolved. This

replaced the master-servant relationship
with asimple implied contract in which
the wages, paid only for.woik done, be¬
came full quittance for the laborer’s s^-
vice. The day-laborer, the exception in
early civilizations, became the norm. The
labor contract released the employer from
even notional responsibil ity for ihe

p ro to type o f t he
Jacobean revenge
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cartalism. The value of aproduct is
defined in tenns of the amount of labor re¬
quired to manufacture it. This concept has
had influence on non-Marxian economics;
its prime Marxian corollary is that the
value of the products the laborer can buy
with his wages is less than that of those he
produces. The differential, or surplus
value, makes the profit of the capitalist.'
L A B O R U N I O N S . S e e U N i w s .
L A B R A D O R S e e N e w f o u n d l a n d .
L A B R A D O R C U R R E N T , c o l d o c e a n
current origuiating in the Davis Strait.
Bearing icebergs, it flows Sdown the W
side of the Labrador Sea to meet the gulf
STREAM. (See also ocean currents.)
LABRADOR TEA, six species of small
evergreen dirubs containing in their
aromatic leaves tannin and amild narcotic
that is the active ingredient in the tea and
beer brewed from the leaves. These plants
are found in swampy areas of subarctic
North America, Greenland, and northern
Europe.
LA BREA TAR PITS, asphalt beg in
Hancock Park, Los Angeles, containing
skeletons of prehistoric (pleistocene)
animals, including mammoths, saber-
toothed cats and giant sloths, preserved by
t h e t a r .

LABRUYfeR^ Jean de (1645-1696),
F r e n c h m o r a l i s t . H i s L e s C a r a c t e r e s
(1688) is partly atranslation of Theophras¬
tus, but mostly his satirical impressions of
contemporary society.

laborer, but gave the laborer ahighly
limited freedom to contract where he
w o u l d . L a b o r u n i o n s g r e w f r o m
employees’ determination to force em¬
ployers to observe the labor contract, to
acknowledge obligations of humanity in
terms of pay and working conditions, and
then to improve the.se terms and condi¬
tions. Working hours have diminished
from about 70 hours per week (ciSOO) to
about 40 hours in industrialized countries
by the 1980s. In many countries organized
labor has come to be represented by politi¬
cal parties.
LABOR, US Department of, federal
department, independent since 1913,
responsible for US workers’ welfare.
Headed by the secretary of labor, acabinet
member, it is concern^ with the enforce¬
ment of federal laws regt^ting hours,
wages and safety measures; it collects and
issues industr ial stat ist ics; i t administers
job-training programs and provides
infonnation in labor disputes. It has
several specialized divisions.
LABOR DAY, official holiday in the US
and Canada since 1894, held on the first
Monday in September. In socialist
countries and most others, labor is
honored on may day.
LABOR FORCE, Civilian, as defined by
the BUREAU OF LABOR CTATISIKS, COnsiSiS
of all employed, self-employed, and
unemployed persons (that is, everyone
who is working or looking for work) in
the civilian, noninstitutional population 16
years of age and older. Military personnel
are couni^ in the total labor force but not
t h e c i v i l i a n l a b o r f o r c e . I n m a t e s o f
prisons, mental hospitals, sanitariums, and
homes for the aged, infirm, and needy are
e x c l u d e d f r o m b o t h t h e t o t a l a n d t h e
civilian labor force.
L A B O R S TAT I S T I C S , B u r e a u o f
(BLS), agency of the US Department of
Labor that collects and analyzes data relat¬
ing to employment, uncmploymMit, and
other chai^teristics of the labor force;
prices and family expenditures; wages,
other worker compensation, and industrial
relations; productivity and technological
change; and occupational safety andbeal£. Most of the data are collected in
surveys conducted by the BLS. the Bureau
of the Census or on acooperative basis
with state agencies. The BLS has no en¬
forcement or regulatory functions.
L A B O R T H E O R Y O F V A L U E ,
economic theory propounded by David
tucARDO and others, which b^me a
central thesis of Karl marx'S analysis of

flowering tree (Laburnum
anagyroides), native to the mountainous
parts of central Europe. The flowas, in
long drooping clusters, arc bright yellow
and appear in early spring; some varieties
have purple or reddish flowers. The seeds
are poisonous.
LABYRINTH, complex of buildings or
hedges with many passages and dead ends
designed to baffle strangers trying to find
the way in or out; amaze. The most
famous labyrinth of antiquity, according
to Greek legend, was built in Crete by
Daeda lus to house the Mino taur. Other
famous labyrinths were in Letnnia and in
Italy.
LABYRINTH, the bony and fluid-filled
structure of the inner ear.
LAC, resinous incrustation exuded by the
female insect Coccus lacca, which
eventually covers the twigs of trees in
India and the Far East. The gathered twigs
are known as stick-lac. and yield ause^
crimson dye.
LACAN, Jacques (1901-1981), French
psychiatrist, an unorthodox Freudian
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whose con t rove rs ia l t heo r ies i nfluenced
f^losophy and literature.
LACE, file openwork decorative fabric
made by braiding, looping, knotting, or
twisting thread, usually linen or cotton,
sometimes silver and gold. Lace was
developed in 16th-century Italy and
Flanders and became highly popular.
Some towns, such ^Brussels, gave their
names to their particular styles of lace.
LACEWING, insect of the fami l ies
Hemerobiidue and Chrysopidae. Found
throughout the world, they are so named
because of the veining of their two pairs
of semitransparent wings, and have nar¬
row bodies and long thin antennae. They
are predators, especially on aphids.
L A C H A I S E , G a s t o n ( 1 8 8 2 - 1 9 3 5 ) ,
French-bom US sculptor who was best
known for his heavy-.set nudes, often
sculpted larger chan life size.
LACLOS, Pierre Ambroise Francis
Choderios de (1741-1803), French army
o f fi c e r a n d w r i t e r , b e s t k n o w n f o r h i s
novel Les Liaisons Dongereuses (1782),
which cynically recounts the callous
maneuvers of two seducers. He served as
ageneral under Napoleon.
LACROSSE, team game derived by
French set t lers f rom the North American
Indians' game of baggataway, and now
the national game of Canada. It is played
with astick called across having anet at
one end. and ahard rubber ball. The cross
is used to catch, throw and carry the ball
with the aim of sending it into the oppos¬
ing goal. In men's l^rosse, play^ in
Canada, the US and the UK, each team
h a s 1 0 m e m b e r s . Wo m e n ’s l a c r o s s e i s
usually played with 12 to aside.
LACTATION, the production of milk by
female mammals. Shortly before the birth
of her young, hormonal changes in the
mother result in increased development of
the mammary glands and teats. Glandular
cells in the body of the mammaries secrete
imlk which is released to the young when
the teats are stimulated. Lactation and the

feeding of young on milk are charac¬
teristic of the MAMMALS.
LACTIC ACID, the end product of the
metabolism of sugar, the formation of
which causes milk to sour. Lactic acid is
produced in muscles after their cells have
broken down glycogen, and it is this ac¬
c u m u l a t i o n o f l a c t i c a c i d t h a t c a u s e s
muscle fatigue. Blood levels of lactic acid
are also elevated in persons with lactic
acidosis, diabetes, anemia, leukemia, and
other abnormal conditions.

LACTOSE, adisaccharide sugar forming

about 4.5% of milk. It yields glucose and
galactose with the enzyme lactase.
L A D D , W i l l i a m ( 1 7 7 8 - 1 8 4 1 ) . U S
pacifist, founder (1828) of the American
Peace Society and author of Essay on a
Congress of Nations (1840).
LADYBUGS, or ladybirds, small bright¬
ly colored beetles with 5,000 species of
worldwide distribution. In length 2.5-
7.5mm (0.1-0.3in), they arc harlequin pat¬
terned insects with, commonly, black
spots on ared background or yellow spots
on b lack . The co lo rs a re bo rne on the

wingcases, modified forewings covering
the tnie flying wings. Ladybugs and their
larvae feed on plant aphids and have con¬
siderable economic value in controlling
pest populations.
LADY’S-SLIPPER, an orchid which
bears asingle flower on each stem. The
lower petal is shaped tike aslipper and
the sep^s look like abow securing it.
Lady’s-slippers are found in damp wood¬
lands and bogs in North America, Europe,
and Asia. They are fertilized by queen
bumblebees which are heavy enough to
force their way in through aslit in the
"slipper."
LA FARCE, Christopher Grant (1862-
1938), US architect, best known as a
designer of churches, particularly of the
early plans of the Cathedral of St. John the
Divine in New York City.
LA FARGE, John (1833 -1910 ) . i nfluen¬
t i a l US a r t i s t no ted f o r h i s Rne mura l
painting and stained glass, chiefly ex¬
ecuted for churches such as the mural Ar-
cension in the Church of the Ascension,
New York. These works are held to be un-
equaied of their kind in the US. He also
produced fine walercolors and drawings
and was known for his writing and lec¬
t u r e s .

LAFAYETTE, Marie Joseph Paul Yves
Roch Gilbert du Motier, Marquis de
(1757—1834), French soldier and states¬
man who fought in the American Revolu¬
t i o n a n d w o r k e d f c ^ F r e n c h - A m e r i c a n
alliance. He came to America 1777, joined
Washington’s staff as major general and
fought in the campaigns of 1777-78 and
at Yorktown (1781). On avisit to France
(1779) he persuad^ Louis XVI to send
troops and afleet to aid the colonists. In
the French Revolution he supported the
bourgeoisie, helped set up t̂  National
Assembly, drafted the Declaration of the
Rights of Man, and commanded the Na¬
tional Guard, but fell from power after or¬
dering his troops (July 1791) to fire on the
populace. In 1824 he revisited the US,
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hailed as ahero. He was one of the leaders
OfthelULYREVOLUTICTl (1830).
L A F A Y E T T E , M a r i e M a d e l e i n e
Pioche de la Vergne, Comtesse de
(1634-1693), French writer and pioneer of
the novel of character. She is especially
noted ioT The Princess of ClevesC\bl%).
L A F A Y E T T E E S C A D R I L L E . i n W W I
aflight of US volunteer airmen with the
French air service. In 1918 they became
the US 103rd Pursuit Squadron.
LAFFITTE or LAFITTE, Jean (cl780-
1825?). French pirate and smuggler who
attacked Spanish ships Sof New Orleans.
He and his men received apardon from
President Madison in return for aiding
Andrew Jackson against the British in
1815, but later went back to piracy. When
he attacked US ships (1820) the navy
sailed against him, and he set out in his
favorite ship, the Pride, never to be seen
again.
LAFOLLETTE, Rober t Manon, Sr.
(1855-1925), US statesman and reform
legislator. He served in the House of Rep¬
resentat ives 1885 691. He became Wis.
governor (1901-06) , suppor ted by
progressive Republicans, and initiated the
"Wisconsin idea" reform program propos¬
ing direct primaries and astate civil ser¬
vice. He served as senator (1906-25),
founded the progressive party, opposed
US entry to WWI and the League of Na¬
tions, and ran for president 1924,

His son Robert Marion La FoUette,
Jr. (1895-1953) was senator 1925-47,
and another son, Philip Fox La FoUette
(1897-1965), wa.s twice governor of Wis.
LA FONTAINE, Jean de (1621-1695),
French writer, remembered especially for
his Fables (1668-94), moral tales drawn
from AE.SOP and oriental sources which he
used to comment satirically on contem¬
porary society: and for 1^ humorous,
bawdy Tato (1664-66).
LAFONTAINE, Si r Louis Hippolyte
(1807-1864), Canadian statesman and
judge. Leader of the French Canadians
from 1837 and Joint prime minister with
R o b e r t B a l d w i n i n 1 8 4 2 - 4 3 a n d o f t h e
"great ministry" 1848-51 (its legislation
inc luded the Rebe l l i on Losses B i l l ) , he
was chief Justice of Lower Canada
1853,
LAGERKVIST, Pa r Fab ian (1891 -
1974), Swedish poet, novelist and
dramatist, winner of the 1951 Nobel Prize
for Literature. He was much disturbed by
WWI and later also protested against fas¬
cism. His works, which include Barabbas
(1950), explore the problem of good and

evil in man.
LAGERLOF, Selma OttiUana Lovisa
(1858-1940), Swedish novelist, the first
woman to win aNobel Prize for Literature
(1909). Her works, rooted in legend and
the fo lk lore of her nat ive Vannland, in¬
clude Gosta Berlings Saga (1891).
LAGRANGE, Joseph Louis (1736-
1813), French mathematician who made
important contributions to calculus, dd='-
FERENTiAL EQUATIONS and especially the
^plication of techniques of analysis to
MECHANICS. He work^ also on celestial
mechanics, in particular explaining the
MOON'S iibration.
LAGUARDIA, Fiorel lo Henry (1882-
1947), US statesman and reforming mayor
of New York- ARepublican member of
Congress 1917-19 and 1923-33, he sup¬
ported liberalizing and pro-labor mea.s-
ures, including the Norris-La Guardia Act
forbidding the use of injunctions in labor
disputes. As mayor 1933-45 he instituted
major reforms in New York and fought
corruption.
LAHR, Bert (Irving Lahrheim; 1895-
1967), US comedian who graduated from
burlesque and vaudeville to Broadway. He
played the Cowardly Lion in the film The
Wizard of Oz (1939) and scored a
dramatic success in the play Waiting far
Godot (1956).
LAING, Ronald David (1927-1989),
Scottish psychiatrist who argued that men¬
tal illness was aresponse to an insane
world. His books include The Divided Self
(1960) and The Politics of the Family
(1976 ) .
LAISSEZ-FAIRE (French: let things
alone), doctrine which opposes state inter¬
vent ion in economic affa i rs . F i rst enun¬
ciated by the French physiocrats in the
18th century as areaction against mercan¬
tilism, the idea was taken up by Adam
SMITH and became acornerstone of classi¬
cal economics.
LAKE, Simon 0866-1945), US naval ar¬
chitect and engineer who was known as
the "father of the modem submarine." He
built the first experimental underwater
boat (1894) and the first submarine to be
operated successfully in open waters, the
gasoline-poweredArgofttiu/ (1897).
L A K E D I S T R I C T, r e g i o n i n N W
England, since 1951 anational park. It
contains the highest mountain in England
(Scatell Pike, 3,210ft) and 15 lakes in¬
cluding Windermere. Ullswater and Der-
wentwater. Its scenic beauty has made it a
popular walking and tourist area. Wil¬
liam and Dorothy wordsworth, Samuel
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late an early theory of evoujtion. Where
DARWIN was to propose natural selection
as amechanism for evolutionary change,
Lamarck felt (hat organisms could develop
new organs in response to their need, and
that these acquired characteristics could be
inher i ted .
LAMARTINE, Alphonse Marie Louis
de (1790-1869), French poet and states¬
man, briefly head of government after the
1848 revolution (see revolutions ok iS4i).
His collection Poeiic Meditations (1820)
was alandmark of French Romant ic l i te¬
rature; lyric evocations of love and nature
are underlaid by gentle melancholy and
religious feeling.
LAMB, Lady Carol ine (1785-1828),
w i f e o f 2 n d V i s c o u n t M e l b o u r n e
notorious for her passionate affair with
Lo rd BYRON. She wro te seve ra l m ino r
novels, including Glenarvon (1816),
which contains acaricature of Byron. She
was famed for her unconvenlionality and
impetuosity.
LAMB, Charies (1775-1834), English
essayist and critic. With his sister Mary he
wrote Tales from Shakespeare (1807) for
children. His famous Essays of Elia (1823,
1833) contain personal comments on
many subjects written with humor and
brilliance. He helped revive interest in
Elizabethan drama with Specimens of
English Dramatic Poets {1808).
L A M E D U C K A M E N D M E N T . 2 0 t h
amendment to the US Constitution, passed
in 1933, providing for anew Congress to
start work on Jan. 3after an election, as
opposed to the previous date of March 4.
ft abolished "lame duck" legislative ses¬
sions including congressmen who had not
been re-elected.
LAMENTATIONS, book of the old tes¬
tament, traditionally ascribed to Jeremiah,
(hough this is disputed by modem
s c h o l a r s . I t c o n s i s t s o f a s e r i e s o f fi v e
poems in dirge meter (the first four are
acrostics) lamenting the fall of Jerusalem
at the hands of die Babylonians (586 BC).
LA METTRIE, Julten Offray de (1709-
1751), French physician and philo^hw
who took the idea of "man as machine" to
i t s e x t r e m e . H e h e l d t h a t a l l m e n t a l
phenomena resulted from organic changes
in the nervous system.
L A M M E R G E I E R , b i r d o f p r e y
(Cypaeius barbaius), also known as the
beaided vulture, with awingspan of 9ft. It
ranges over SEurope, NAfrica, and Asia,
in wild mountainous areas.
L’AMOUR, Louis (1908-1988), prolific
US author of westerns, beginning with

COLERIDGE, and Robert southey all made
their homes here in the early 19ih 6cen-
tuty. (See also lake poets.)
LAKE DWELLING, dwelling built on
stilts or piles in the waters of alake. In
parts of Europe can be found stone age
and BRONZE age lake dwellings, and in
some pans of the world they are still built.
Crannogs, strongholds built on anificial
islands, were built in Ireland, Scotland and
England from the Late Stone Age until the
Middle Ages.
LAKE POETS, name given to the Eng¬
lish poets WORDSWORTH, COLERIDGE and
SOUTHEY, who l ived in the i joce distr ict
for atime and were described by the critic
Jeffrey as constituting the "Lake school of
poetry." Although all three were friends,
they do not really form agroup, for
Southey’s style differed widely from the
others.
LAMAISM, popular term for Tibetan
BUDDHISM (Mahayana), adistinctive form
that evolv̂  from the 7th centî  AD; it
incorporated strict intellectual disciplines.
YOGA and ritual, and large monastic orders
as well as the shamanistic features of the

old folk-religion. Spiritual and temporal
power combined in the dalai lama and
PANCHEN LAMA and the continuity provided
by reincainating lamas created an intense¬
ly religious society which remained
unchanged until the Chinese invasion
(1959). Like Hinduism, Lamaism has in¬
n u m e r a b l e d e i d e s w i t h c o n s o r t s a n d
famil!c.s to represent symbolically the
inner life. It survives in Bhutan. Sikkim, S
Siberia, Nepal and Mongolia, and, since
1959, has been gaining new converts in
the West.

LAMAR, Lucius Quintus Cindnnatus
(1825-1893). US statesman, aprominent
Confederate who devoted himself after the
CIVIL WAR to reconciling north and south.
He was US representative (1873-77) and
senator (1877-85) from Mississippi,
secretary of the interior (1885-88) in die
Grover Cleveland administrat ion, and as¬
sociate justice of the US Supreme Court
( 1 8 8 8 - 9 3 ) .
LAMAR, Mirabeau Buonaparte (1798-
1859), vice-president (1836-38) and presi¬
dent (1838-41) of the Republic of Texas.
While in office he resisted union with the
US. though he later supported it. He set up
asystem of public education in Texas.
LAMARCK, Jean Baptiste Pierre An¬
toine de Monet, Chevalier de <1744-
1829), French biologist who did pioneer¬
ing woik on taxonomy (especially that of
the invertebrates) which led him to fonnu-
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Hondo (1953). the first novelist to be
awarded acongressional gold medal. At
his death, all 101 of his books were in
print with ^ut 200 million copies in cir¬
culat ion.
LAMPEDUSA, Giuseppe d i (1896-
1957), Italian novelist. ASicilian prince,
he won critical and popular acclaim with
The Leopard, posthumously published in
1958.
LAMPREYS, one of the two remaining
groups of jawiess fishes, Agnatha. found
both in f reshwater and in the sea. The
body is eeUike and there is around, suck¬
ing mouth with homy teeth with wfuch
they rasp away at their prey. Many species
are parasitic when adult, feeding on the
Resh of living fishes. The blind, worm¬
like, filter-feeding larva, or ammocoete, is
totally unlike the adult, and lives only in
freshwater. Sea lampreys migrate into
fresh waters to breed.
LAMY, Jean Bapt is te (1814-1888),
French-bom Roman Catholic bishop
(from 1853) and archbishop (from 1875)
in the US southwest. He is the subject of
Willa Gather's novel Death Comes for the
Archbishop (1927).
LANCASTER, House of, English royal
family which produced the kings henry iv.
HENRY Vand HetRY VI. Edmund Crouch-
back. second son of henry tu, was first
earl of Lancaster (1267); his son Thomas
(d. 1322) led baronial opposition to Ed¬
ward II. JOHN OF GAUNT b«ame duke of
Lancaster by marriage in 1362, and his
son became henry iv in 1399. The Lan¬
castrians were deposed by the house of
YORK during the wars of ™e roses, the
heir to their claims, Henry Tudor, rees¬
tablished the line in 1485 as hf.nry vu.
LANCELOT, in die Arthurian romances,
knight who searched for, and twice saw,
the Holy Grail. Although portrayed as
brave, chivalrous, and loyal, he fell in love
with Guinevere, the wife of King Arthur,
and this eventually led to the breakup of
the Knights of the Round Table and to
Arthur 's death.
LAND, Edwin Herbert (1909-1991), US
physicist and inventor of Polaroid, acheap
and adaptable means of polarizing light
(1932), and the Polaroid Land Camera
(1947). In 1937 he set up the Polaroid
Corporation to manufacture scientific itv-
stniments and antiglare sunglasses incor¬
porating Polaroid.
L A N D A U , L e v D a v i d o v i c h ( 1 9 0 8 -
1968). Soviet physicist who made impor¬
tant contr ibut ions mmany fields of
modem physics. His work on cryogenics

was rewarded by the 1962 Nobel Prize for
Physics for his development of the theory
of liquid helium and ̂ is predictions of thebehavior of liquid Hê .
L A N D E R , R i c h a r d L e m o n ( 1 8 0 4 -
1834), English explorer in Africa who es¬
tablished (1830-31) the course of the
Niger R.
LANDERS, Ann (Esther Pauline Fried¬
man Lederer; 1918- ) , U S c o l u m n i s t ,
widely syndicated adviser on life and love
from 1955 when she joined the Chicago
Sun-Times. Her chief r iva l was her twin

sister, Abigail Van Buren (Pauline Esther
Friedman Phillips; 1918- ). whose "Dear
Abby" column began in the San Francisco
Chron i c l e m1956 ,
LANDES, Bertha Knight (1868-1943).
first female mayor (1926-28) of amajor
US city. Landes, aRepublican, was
elected mayor of Seattle, Wash., after
serving on the city council (1922-26).
LAND-GRANT COLLEGES, US col¬
leges set up with the proceeds of land
sales. By the Morrill Act of 1862 Con¬
fess granted the stales federal lands to be
sold to establish agricultural and mechani¬
cal arts colleges. There are some 70 land-
grant college.s in existence today, includ¬
ing many state universities.
LANDIS, Kenesaw Mountain (1866-
1944), US judge and first baseball com¬
missioner, appointed (1921) after the
"Black Sox" scandal. He barred from or¬
ganized baseball the eight Chicago White
Sox players charged with bribery in the
1919 World Series and imposed strict dis¬
cipline on players and managers there¬
a f t e r .

LANDON, A l f red Mossman (1887-
1987), governor of Kan, (1933-37) and
Republican presidential caî idate in 1936,
when he l os t t o F rank l i n D . roosevb l t .
His daughter, Nancy Kassebaum, was
elected to the Senate in 1978.
LANDOR, Waiter Savage (1775-1864),
English poet and prose writer. He wrote
epics, dramatic fragments, lyrics and epi¬
grams, but is best known for his Imagi¬
nary Conversations (1824-53), aseries of
150 stylish and amusing dialogues be¬
tween no tab le charac te rs f rom d i f fe ren t
ages.
LANDOWS^ Wanda (1877-1959),
Polish harpsichord virtuoso, largely res¬
ponsible for the modern revival of the
harpsichord. Living in Paris 1900-40, and
then in the US, she was famous as aper-
ftxmer, teacher and authority on early
m u s i c .
L A N D S C A P E A R C H I T E C T U R E , t h e
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(1926) was ableak futuristic drama; iu the
Doctor Mabuse films (1922, 1932. 1960)
and above all M(1931). about achild
murderer. Lang explored the psycholo^
of evil. He left Germany in 1933 and his
Hollywood films include the social drama
Fury (1936), westerns, Clash by Night
(1932) and ^yond aReasonable Doubt
(1956).
LANGE, Christian L. (1869-1938), N»-
wegian historian and statesman who
shared the 1921 Nobel Peace Prize for his
work (190^33) with the Inter-Parliameo-
taiy Union.
LANGE, DavM RtisseU (1942- ), New
Zealand Labour Party politician, prime
minister and foreign minister from 1984.
He signed apact with Australia and other
countries of the region declaring the South
P a c i fi c a n u c l e a r - f r e e z o n e a n d b a n n e d

nuclear-armed ships riom New Zealand
p o r t s .
Lange, Dorothea (1895-1965), US
documentary photographer. Her powerful,
stark pictures of Depression victims,
migrant workers and the rural poor created
aprofound impression and greatly in¬
fluenced subsequent photojoumalisric
technique. In 1939 she published An
American Exodus.
LANGER, Susanne Knauth (1895-
1985), US philosopher whose Philosophy
in aNew Key (1942) propounded for tlK
nondiscursive .symbolism of an ameaning
and significance equal to that of the dis¬
cursive symbolism of language and
sc ience . O the r wo rks i nc l ude M ind : An
Essay on Human Feeling (2 vois., 1967,
1972).
LANGLADE; Charles Michel de (1729-
1800), Canadian soldier and pioneer set¬
tler. Half Indian, he fought against the
B r i t i s h i n t h e f r e n c h a n d I n d i a n w a r
(1755-59), but later supported them in the
REVOLUTIONARY w*R. In re t i rement a t
Green Bay. Wis., he became known as the
father of Wisconsin.
LANGLEY, Samuel Pierpont (1834-
1906) , US as t ronomer, phys ic is t ,
meteorologist and inventor of the
bolometer to measure radiant energy
(1878) and of an early heavier-than-air
Hying machine. His most important work
was investigating the sun's role in bring¬
ing about meteorological phenomena.
LANGTON, Stephen (cl 155-1228).
English cardinal, whose appointment as
archbishop of Canteibury (1207) led to a
quarrel between Pope innocent iu and
King JOHN. De^ite apapal inierdict, John
kept him out of his see until 1213.

an of modif^ng land areas to make them
m«e attractive, useful and eajqy^te.
Highly developed in the ancient civiliza¬
tions—in China and Japan it had symbolic
significance—the art was Diluted in
Europe after the fall of Rome, but was
revived in Renaissance Italy and spread
through Europe. The Frendi stress on
geometric formality, as at Versailles, was
superseded in early-18th-century England
by picturesque and dramatic, yet apparent¬
ly natural hills and lakes and vistas, often
over Ivge areas; this style riiaped the US
tradiritm. Today landscaping is used in
parks, highways and Mher public
ameni t ies .

LANDSEER Sir Edwin Hairy (1802^
1873), Engiî  artist whose sentimental
animal paintings, such as The Monarch of
die Glen (1851), were enormously popular
and frequently reproduced as engravings.
H e a l s o o m d e l e d t h e l i o n s a r o u n d
Nelson's Column in Trafalgar Square,
L o n d o n .
LANDSTEINER, Kar i (1868-1943) ,
Austrian-born US pathologist awarded die
1930 Nobel Prize for Physiology or
Medicine for discovering the major BLOOD
groups and developing the ABO system of
blood typing.
LAI% Janies Henry (1814-1866), US
politician. AUS representative (1853-55)
f rom Ind iana, he vo ted fo r the Kansas-
NEBRASKA ACT. then moved to Kansas and
took aleading part in the free-state move¬
m e n t . W h e n K a n s a s b e c a m e a s t a t e

(1861), Lane was one of its first US
s e n a l O T S .

LANFRANC (d. 1089), Italian church¬
man, chief advisor to william the Con¬
queror and from 1070 archbishop of
Canterbury. He appointed reforming Nor¬
man bishops, enforced clerical celibacy
and strengihened the monasteries. As a
scholar he helped shape the doctrine of
T R A N S U B y T A N T I A T l O N .

LANFRANCO, Giovanni (1582-1647),
Italian painter in the high baroque style
who worked principally in Rome and
Naples.
LANG, Andrew (1844-1912), Scottish
writer and scholar. He pioneered the use
of anthropology in folklore in Custom and
Myth (1884) and Myth, Literature and
Religion (1887), as well as publishing
translations of homer, popular fairy tale
collections, poetry and historical and mis¬
cel laneous works.
LANG, Fritz (1890-1976), Austrian film
di rector, one o f the masters o f expres¬
sionism in the silent film. Metropolis
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imposition of sanctions on Italy in 1935,
and personally visited Hiller and Mus¬
solini to plead for peace.
LANSING, Robert (1864-1928), US in¬
ternational lawyer and statesman. He
founded the American Journal of Interna¬
tional Law (1907), and as secretary of
state (1915-20) he concluded the Lansing-
Ishii agreement with Japan. 1917, reaf¬
firming the Open Door policy towards
C h i n a .
LANStNG-ISHlI AGREEMENT sign¬
ed by Robert lansino for the US and
Kikujiro istm for Japan, Nov, 1917. It
reaffirmed the open door pol icy towards

China, while recognizing Japan's imperial
interests.

LANTERN FISH, adeep-sea fish that
has numerous light organs along the sides
of its body and on its head. Lantern fishes
a r e f o u n d i n b o t h A t l a n t i c a n d P a c i fi c

oceans. Aparticular pattern of light iden¬
tifies the sexes and each different species.
Lantern fishes come to the surface at night
to feed on small animals.
LANTHANUM, chemical element; sym¬
bol La; at.wt. 138.9055; at.no. 57; valence
3. Lanthanum is found in rare-earth me¬
tals, minerals such as cerite, monazite, al-
lanite, and bastnasite. The metal can be
produced by reducing the anhydrous
fluoride with calcium. Lanthanum is asi l¬
very-white, malleable, ductile metal, and
soft enough to be cut with aknife. It
oxidizes rapidly when exposed to air. It is
used in niaUng special optical glasses.
LAOCOON, in Greek mythology, priest
of Apollo who warned the Trojan people
not to accept the gift of the wô en horse
from the Greeks, with whom they had
been at war for 10 years. When Laocoon
was killed while worshipping, the Trojans
took this as sign of the gods' displeasure
with him and brought the horse into Troy.
The horse was filled with Greek soldiers,
who seized the ciiy.
LAOS, landlocked country of SE Asia,
bordered by China to the N, Vietnam to
the E, Kampuchea (Cambodia) to the S
and Thailand and Burma to the W.
Land. Laos is dominated by mountain
chains and plateaus, which are cut by
deep, narrow vaUeys. The terrain is
covered by forests interspersed with
grassland. In the S, limestone plateaus
slope Wto rice-growing plains along the
Mekong R, which forms the border with
B u r m a a n d m u s t o f t h e b o r d e r w i t h
T h a i l a n d a n d i s f o r 3 0 0 m i t h e m a i n
transport route of Laos. The wet season of
the monsoon climate is from May to Oct.,

Langton led baronial opposition to the
king, and his is the fust signature on the

'MAGNA CARTA. He was adistinguished
theologian, noted for his Old Testament
commentaries, and helped to develop
English canon law and the autonomy of
the English Church.
LANGTRY, Lillie (1853-1929), British
actress, known as the "Jersey Lily." A
famous beauty, she was amistress of King

E D W A R D v u .

LANGUAGE, the spoken or written
means by which man expresses himself
and communicates with others. The word
"language" cornea from the Latin lingua,
tongue, demonstrating that spieech is the
primary form of language and writing the
secondary. Language comprises aset of
sounds that symbolize the content of the
message to be conveyed. It is peculiar to
man, constimting as it does aformal sys¬
tem with rules whereby complex messages
can be built up out of simple components
(see GRAMMAR )-

Languages are the products of their cul¬
tures. arising from the cooperative effort
required by societies. There are some
3,CX)0 different languages spoken today,
added to which are many more regional
dialects. Languages may be classified into
families, groups and subgroups. To us the
most important language family is the
Indo-European, to which many Asian and
most European languages (includii^
English) belong. Other important families
a r e t h e H a m i t o - S e m i t i c . A l t a i c , S i n o -
Ti b e t a n . A u s t r o - A s i a t i c , a n d D r a v i d i a n ,
among others. (See also etymology; lin¬
gu is t i cs ; ph i l o logy ; semant i cs ; semio lo¬
gy ; shor thand ; wr i t i ng , h i s to ry o f . )
LANGUEDOC, historic region of S
France, Wof the Rhone R. Montpellier
and Nimes are the main c i t ies, and the
chief product wine. Its name comes from
langue d'oc, the language of the p-
ROVENCAL culture- Languedoc was the cen¬
ter of the ALBiGENSiAN here,sy, and later of
F r e n c h P r o t e s t a n t i s m .

LANIER Sidney (1842-1881), US poet
and musician. ASoutherner who fought in
the CIVIL war (recalled in his novel Tiger-
Lilies. 1867), he practiced law, and be¬
came aprofessional flutist. After publica¬
tion of his Poems (1877) he became alec¬
turer at Johns Hopkins U.
LANSBURY, George (1859-1940) ,
Brit ish Labour Party polit ician who
devoted himself to the cause of the poor
and unemployed. In Parliament (1910-12,
1922-40), he advocated unilateral disar¬
mament. resigned as parly leader over the
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while Nov. to April is atime of near
drought. Average leinperature in the val¬
leys is above 70’ F. Animal life includes
elephants, used for lumbering, draft buf¬
falo. and tigers.

various factions (including the Conununist
Palhet Lao with Vietnamese support) won
the county independence within the
French Union in I949; it remained in the
French Union until 1954. In 1959 renewed
civil war between the neutralist premier
Souvanna Phouma and right- and left-
wing rivals brought intervention from the
great powers. Acoalition government was
formed in 1973. In Dec. 1975 the king ab¬
dicated. and the country became aCom¬
munist republic under the Pathet Lao. The
fi r s t n a t i o n w i d e e l e c t i o n s u n d e r C o m ¬
munist rule were held in 1988. That same
year, the number of Vietnamese troops
stationed in Laos was reduced by half, in
recent years Laos has retreated from strict
Marxism, encouraging family farms and
private enterprises and actively seeking
foreign investments,
LAO-TSE or LAO-TSU ("Old Master"),
Chinese philosopher of the 6th century
BC. said to be the founder of taoksm and
the author of Tao Te Ching. His actual ex¬
istence is uncertain, but he was allegedly a
librarian at the Chou court. Tao, or the
Way, emphasizes simplicity, naturalness
and spontaneity in all the essentials of life.
LA PAZ, largest city and administrative
capital of Bolivia (the legal capital is
Suc re ) . Founded i n 1548 by the
CONQUISTADORS, it Is located in La Paz
river valley, some 12,000ft above sea
level, the world's highest capital. Local
products include cement, glass, textiles
and consumer goods. Pop. 1,067,000.
LAPLACE, Pierre Simon, Marquis de
(1749-1827), French scientist known for
his work on celestial mechanics, especial¬
ly for his nebular hypothesis, for his many
fundamental contr ibut ions to mathematics
and for his probaaiuty studies.
LAPLAND, region in the extreme Nof
Europe, the homeland of the iaphs. Within
the Arctic Circle, it embraces pans of Nor¬
way, Sweden, Finland and Russia, with an
area of about 150,000sq mi. It has tundra
vegetation.
LAPPS, apeople of NEurope who speak
an Ugro-Finnic language and may have
come originally from central Asia. TTiey
number about 30.000 and live mostly in N
Norway. Many are nomads who live off
their wandering reindeer herds; others
engage in fishing, hunting, forestry and
a^culture. and live in settled commu¬
nit ies.

LARCH, apine that is remarkable for
being deciduous. It sheds its needles in
winter to become completely bare. The
s e v e r a l k i n d s o f l a r c h fl o u r i s h i n t h e

Official name: Lao People's Democratic
Republic
Capital: Vientiane
Area: 91.400sqmi
Population: 4,113,000
Growth ra te : 2 .2%

Languages: Lao; French widely used
Religions: Buddhist. Animisi
Monetary unit(s): 1kip =100 at

People. The Lao, by far the largest ethnic
group, are aThai people; Hinayana
(Theravada) Buddhism is the religion of
their chiefly valley communities. Animist
cults predominate among the mountain
peoples, the Meo (Hmong) and Yao (in
the N) and Kha (S). In the Mekong towns
Chinese and Vietnamese traders are im¬
portant minorities. Vientiane, the capital,
is the only .sizeable city.
Economy. Laos has few manufactures
(some silk and silver products). Tin (found
in central Laos) and timber (teak from the
largely unexploiied Nforests) are the
main expons. Opium poppies have tradi¬
tionally been cultivated as acash crop in
the N. In the valleys in the center and S
rice is the chief crop, though tobacco, cot¬
ton, tea and coffee arc also grown. There
are some hydroelectric and irrigation
schemes and, in the NW, unexploited
iron-ore deposits.
History. Part of the khmer empire, the
territory was settled from the lOth to I3th
centuries by Thai Lao. forced out of Yun¬
nan in SChina. By the 17th century a
powerful Lao kingdom, based on Khitier
culture and Buddhism, had emerged: but
in the early 1700s it split into the
principalities of Luang Prabang in the N
and Vientiane in the S. Civil wars invited

foreign dominance, notably from Siam,
but in 1893 France established hegemony.
Af ter WWll nat ional insurgency of
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Adam’s apple, and consists of several car-
TiLAOE components linked by small
MUSCLES. Two folds, or vocal cords, lie
above tbe trachea and may be pulled
across the airway so as to regulate and in-
teraiittendy occlude air flow. It is the
m o v e m e n t a n d v i b r a t i o n o f t h e s e t h a t
I»oduce voice.
LA SALLE , Ro i4 Robe r t Cavd ie r,
Sleur de (1643-1687), French explorer
and fur trader in North America, who
claimed tbe Louisiana twritory for Fram*.
in Canada from 1666, he commanded Fort
Frontenac, sailed across Lake Michigan
(1679) and explored the Illinois Rand fol¬
lowed the Mississippi Rto its mouth on
the Gulf of Mexicx). In 1684, sailing to

Elant acolony there, his fleehwas wrectedystorms aM Sfranish raiders. He was
killed by amutinous crew.
LAS CASA^ Bartolome de (1474-1566), Spanish missionary in the West In¬
dies, South and Central America. He ex¬
posed the oppression of the Indians,
notably the forced labor of the bncomien-
DA system, persuaded Madrid to enact the
New Laws for Indian welfare (1542) and
in his monumental History cf the Indies
r e c o r d e d d a t a v a l u a b l e t o m o d e m

anthropology.
LASCAUX CAVE, cave near Montignac.
France, containing many outstanding ex¬
amples of Aurignacian cave paintings. It
was opened to the public in 1940, but
deterioration of the paintings led to its
being dosed in 1963. (See also altamira.)
LASCH, Christt^her (1932- ), US so-
dal historian, at Rochester U. from 1970.
His critique of contemporary society is
r e fl e c t e d i n H a v e n i n a H e a r t l e s s Wo r l d

(1977), The Culture of Narcissism (1979),
and The True and Only Heaven (19W).
LASER, adevice producing an intense
beam of parallel light with aprecisely
deflned wavelength. The name is an
acronym for "light amplification by stimu¬
lated emission of radiat ion." I t works on

the same principle as Che maser, but at
visible rather than microwave frequencies.

The light produced by lasers is very dif¬
ferent from that produced by conventional
sources. In Che latter, all the source atoms
radiate independently in all directions,
whereas in lasers they radiate in step widi
e a c h o t h e r a n d i n t h e s a m e d i r e c t i o n ,
producing coherent light. Such beams
spread very little as they travel, and pro¬
vide very high capacity communication
links. They can be focused into small in¬
tense spots, and have been used for cutting
and WELOiNa notably for refixing de-

Northern Hemisphere as for north as the
Arctic Circle. Several larches yield alim-
ber that lasts well in walo' and is used fw
pit-props and piers.
LARDNER, "Ring" (Ringgold Wilmer
Lardner; 1885-1933), US sports journalist
and short-stoty writa-. Stories in racy
sports idiom, as in You Know Me, At
(1916), satirize vulgarity and greed in US
life and the success cult. With G. S. kaup-
MAN, he wrote the emnedy June Moon
(1929).
LARES AND PENATES, in ancient
Rome household guardian gods, originally
^irits of fields and crossroads. The lares
b«:ame, in the main, deified ancestor
figures; the penates were seen as per¬
sonified natural powers bringing pros¬
perity. But the names were generally inter¬
changeable.
LARIONOV, M i kha i l ( 1881 -1964 ) .
Russian painter and illustrator. He was the
originator of the "rayonist" movement
which attempted to combine elements of
pointillism and cubism. In 1914 he moved
pomanently to Paris and designed for
DiAOHiLBV'sBallets Russes, 1914-29.
LARKS, small terrestrial son^irds of
Eunm, Asia, and Africa, forming the
family Alaudidae. Streaked brown birds,
fliey feed on insects and seeds, walking or
running at great Speed along the ground.
Larks are renowned fOT their beautiM
songs, usually delivered on the wing.
LARKSPUR, plant of the genus Del¬
phinium. growing mostly in tbe temperate
zones of the Northern Hemisphere. The
loosely clustered flowers, which grow on
^ikes ranging from 1to 7ft, have 5
sepals, one of which forms aspur.
Larkspurs may be white, blue, cff pink.
L A R O C H E F O U C A U L D , F r a n c o i s ,
Due de (1613-1680), French writer
known for his Memoirs (1662) of the
FRONDE and his Maxims (1W5), acollec¬
tion of more than 500 moral reflections
and epigrams, generally paradoxical, often

Gsimistic. usually acute.RVA, tbe stage between hatching and
adulthood in those species in which the
young have adifferent appearance and
way of life from the adults. Examples in¬
clude tadpoles and caterpillars.
L A RY N G I T I S , o r i n fl a m m a t i o n o f
larynx, usually due to either viral or bac¬
terial infection or chronic voice abuse, and
leading to hoarseness or loss of voice.
LARYNX, specialized part of the
respiratory tract used in voice production
(see SP^H AND SPEECH DISORDHIS). it lies
alwve tbe trachea in the neck, fesming tbe
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tachui ret inas in the human eye. Lasers
also find application in distance measure¬
ment by [NTERFERENCE methods, in
SPECTROSCOPY and in holography.

The active material in laser operation is
enclosed between apair of parallel mir¬
rors. one of them half-silvered; light
traveling along the axis is reflected to and
fro and builds up rapidly by the stimulated
emission process, passing out eventually
throu^ the half-silvered iiurror while
light in other directions is rapidly lost
from the laser.

In pulsed operation, one of the end mir¬
rors is concealed by a.shutter, allowing a
much higher level of pumping than usual;
opening the shutter causes avery intense
pulse of light to be produced—up to
lOOMW for 30ns—while other pulsing
techniques can achieve lo'̂  Win picose¬
cond pulses.

Among the common laser types are ruby
lasers (opt ical ly pumped, with the
polished crystal ends serving as mirrors),
liquid lasers (with rare earth ions or
organic dyes in solution), gas lasers (an
electric discharge providing the high
proportion of excited states), and the very
small SEMICONDUCTOR lasers (based on
electron-holerecombinaiion).
LASER PRINTER, ahigh-resolut ion
printer that uses aveision of the electro¬
static reproduction technology of copying
machines to fuse text and graphic images
to the page.
LASKL Harold Joseph (1893-1950),
English political theorist, economist and
a u t h o r, a c t i v e i n t h e f a b i a n s o a m a n d
the Labour Party. From 1920 he lectured
at the London School of Economics and
was avisiting lecturer in many countries.
In the 1930s he moved from political
pluralism to Marxism. His books include
Democracy in Crisis (1933), Liberty in the
Modem State (1948) and The American
Democracy (I94i).
LASKY, Jesse Louis (1880-1958), US
film producer who, with Samuel Goldwyn
and Cecil B. DeMille, produced the first
feature-length film made in Hollywood,
The Squaw Man (1914). Later their firm
merged with others to form Paramount
Pictures.
LASSALLE; Ferdinand (1825-1864).
German socialist and lawyer, cofounder
(1863) of the General German Workers'
Assoc ia t ion, la ter the Soc ia l Democrat ic
Party, the first labor party in Germany. A
Hegelian influenced by Marx’s economic
theories, he nevertheless favored state ac¬
tion, not revolution, as the way to

soc ia l ism.
LASSUS, Roland de, or Orlando di
Lasso (cl530-1594), Flemish Renais¬
sance composer. He was choirmaster at Sl
John Lateran, Rome, and from 1556 direc¬
tor of music at the ducal court at Munich.

His vast and varied output includes
religious motets, secular chansons and the
^eat Penitential Psalms of David (1584).
His expressive integration of music and
text anticipated the baroque
LASSWELL, Harold Dwight (1902-
1978). US political scientist, at Chicago U
(1924-38) and Yale (1945-75), who intro¬
duced psychoanalytic perspectives into the
study of politics.
LAST JUDGMENT, in Christian theol¬
ogy, the judgment of all men by God at
the end of the world. According lo the
New Testament, at Christ's second com-
mc the dead will be raised (see resur¬
rection) and, with those then living, as¬
sembled before God to be judged by what
they have done: the unrighteous thrown
into HEU. with Satan, the righteous ad¬
mitted to HEAvfeN. (See also eschatology;
p u r g a t o r y . )
LAST SUPPER, the fina l passover meal
held by Jesus and his disciples in
Jerusalem before his crucifixioruTn i t he
distributed bread and wine to them, in¬
augurating the Christian sacrament of
Holy COMMUNION. Apopular subject in art.
the best-known example is Leonardo da
viNCi’s fresco in Milan.

LAS VEGAS, city in SE Nev., seal of
Clark Co.; world-renownet! for "The
Strip" with its casinos (state-legalized
gambling), luxury hotels, bars and night
clubs. The city is also amining and cattle-
farming center. There are artesian springs
nearby. Pt^ (city) 258,000, (metro)
741,000.
LATfiNE, late IRON ACE culture of
European cells, named for the site of the
s a m e n a m e a i t h e E e n d o f L a k e
NeuchStel, Switzerland. Originating c450
BC, when the Celts came into contact with
Greco-Etcuscan influences, it died out AD
c50 as the Cel ts became subservient to
Rome. La T6ne ornaments are decorated

with round, S-shaped and spiral patterns.
LATENT HEAT, the quantity of heat
absorbed or released by asubstance in an
isothermal (constant-temperature) change
of state, such as fusion or vaporization.
The temperature of aheated lump of ice
wi l l increase to O’C and then remain at

this temperature until all the ice has
melted to water before again rising. The
heat energy absorbed at O'C overcomes
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About half of all English words are Latin
in origin, many derived through Old
French.
LATIN AMERICA, traditionally 20 in¬
dependent republics in Middle and south
AMERICA where Romance languages are
spoken: Spanish in Mexico, Cuba,
Dontinican Republic, Costa Rica, El Sal¬
vador. Guatemala, Honduras, Nicaragua,
Panama, A^ent ina , Bo l i v ia . Ch i le ,
Colombia, Ecuador, Paraguay. Pent,
Uruguay, and Venezuela: Portuguese in
Brazil; and French in Haiti. Sometimes the
term includes Guyana, Suriname, and
F r e n c h G u i a n a i n S o u t h A m e r i c a , a n d ,
less often, also all the Caribbean Islands.
People. About 437 million people live in
Latin America (including Central Mierica
and the Caribbean). They have Indian,
black, and white ancestry. The population
growth of .some 2.2% ayear is one of the
highest in the world. Differences in educa¬
t i o n a l l e v e l s a n d s o c i a l s t r u c t u r e a r e
great—the predominantly white, literate
middle-class populations of Argentina.
Uruguay and Costa Rica have little in
c o m m o n w i t h t r a d i t i o n a l I n d i a n c o m ¬
munities of Mexico, Bolivia, Peru and
Ecuador. Despite educational campaigns,
illiteracy rates remain high, especially in
remote highlands. The universities, which
ate seldom technologically oriented, suffer
from lack of fuD-time teaching staffs.
After World War II, large numbers of
people moved from rural to urban areas in
search of employment, and most large
cities are now surrounded by extensive
squatter colonies. Housing, social, and
medical services are usually inadequate.
Economy. Historically, Latin American
economies depended on one export com¬
modity—oil, copper, tin. coffee, bananas,
livestock, fish—to earn foreign currency.
In several countries there have been ef¬
forts at diversificat ion, but economic de¬

velopment is hampered by poor transport,
political instability, and burdensome ef¬
fects of foreign aid. Persistent unequal in¬
come distribution and urban unemploy¬
ment (reaching up to 50%) are two great
problems that still defy solution. Although
about half of the people work on the land,
agriculture is mostly primitive and irreffi-
cient. Important changes in recent decades
include the emergence of Brazil as alead¬
ing industrial power, and use of oil
r e v e n u e s i n M e x i c o a n d Ve n e z u e l a t o
finance economic growth. Argentina,
Brazil, Mexico and other nations bor¬
rowed huge sums from the international
MONETARY FUND and ftx)m private banks.

the intermolecular forces in the order^
ice structure and increases the kinetic
ENERGY of the water molecules.
LATERAN, district of SE Rome, given to
the church by Emperor Constantine Iin
311. The Lateran palace—the papal
residence until 1309—^was rebuilt in the
16lh century. TTie basilica of St. John
Lateran is the cathedra! church of the pope
as bishop of Rome.
LATERAN COUNCILS, five ecumeni¬
cal councils of the Roman Catholic
Church held in the Lateran Palace in
Rome. The fourth, in 1215, convened by
Pope INNOCHTT III, was particularly impor¬
tan t fo r i t s defin i t ion o f t ransubs tan t ia -
TiON and its requirement of annual confes¬
sion and communion at Easter as the mini¬
mum for church membership.
LATERAN TREATY, concordat be¬
tween the papacy and the government of
Italy, signed 1929 in the Lateran palace
and confirmed by the 1948 Italian con¬
stitution. It established Roman Catholi¬
cism as Italy’s state religion and Vatican
CITY as an independeni sovereign state.
L AT E X . S e c r u b b e r.
LATHROP, Julia Clifford (1858-1932),
US social worker, founder of the first us
ruvENiLE COURT (1899) and first head of
the Children’s Bureau of the Department
ofLabor(1912-21).
LATHROP, Rose Hawthorne (1851-
1926), US philanthropist, daughter of
Nath^el Hawthorne. Converting (1891)
to Catholicism, she worked among poor
cancer patients in New York City. After
her husband died (1898), she became a
n u n .

LATIMER, Hugh (cl490-1555), English
Protestant martyr and reformation leader.
He defended Henry Vlll’s divorce from
Catherine of Aragon, and was made
bishop of Worcester 1535, but resigned
1539 in protest against the king’s Six Ar¬
ticles. With Nicholas Ridley, he was
burned at Oxford as aheretic, by order of
the Roman Catholic Mary I.
LATIN, INDO-EUROPEAN LANOUAOE Of the
Italic group, the language of ancient Rome
and the ancestor of the romance lan¬
guages. Origmting in Latium c8th cen¬
tury BC. Latin spread with Roman con¬
quests throughout the Empire, differenti¬
ating into vulgar Latin and classical
(literary) Latin. It is alogical and highly
inflected language that has furnished
scientific and legal terminology and is stiO
used in the Roman Catholic Church. It
was the int«national language of scholar¬
ship and diplomacy until the 18th t^ntury.
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leading to anear crisis in the 1980s when
they were unable to repay their debts.
History. Before the arrival of columbus in
1492, several highly developed civiliza¬
tions flourished in the region, most notab¬
ly the MAYAS. AZTECS and incas. During
the conque.st the indigenous populations

decimated by war and European dis¬
eases. Spanish and Portuguese colonial
rule last^ about three liundred years, and
by 1825 most of the colonies, inspired by
the leadership of aot.tVAR and san martin.
gained their independence. Power and
wealth, however, remained in the hands of
tiny minorities, and political life was
marked by comiption and instability. In
the 20th century, several countries
(Mexico. Chile. Costa Rica, Uruguay) en¬
joyed long peaceful periods of constitu¬
tional rule. The 1960s and 1970s saw an
upsurge of military dictatorships through¬
out the region and violent factional strife
in Central America. Since 1979. many na¬
tions have returned to democratic rule, in¬
cluding Argentina, Brazil, Ecuador. Peru,
Uruguay, Guatemala. Honduras, Bolivia,
and E l Sa lvador : t he US in te rvened in
Grenada to restore democracy there. Un¬
rest in CenixaJ America continued, how¬
ever. despite the 1987 signing of a
regional peace accord.
LATIN KINGDOM OF JERUSALEM,
feudal state in Palestine and Syria created
(1099) by the Crusaders. Godfrey of
BOUILLON was elected its first king. The
feudal lords fought constantly among
themselves and against the Turks, Egyp¬
tians, and Byzantines, saladin recaptur̂
J e r u s a l e m i n 11 8 7 , a n d t h e l a s t L a t i n
stronghold. Acre, fell in 1291.
L A T I T U D E A N D L O N G I T U D E , t h e
coordinate system used to locate points on
the earth's surface. Longitude 'lines" are
circles passing through the poles whose
centers are at the center of the eanh; they
divide the earth rather like an orange into
segments. Longitudes are measured 0‘-
180'E and Wfrom the line of the Green¬
wich OBSERVATORY. Assuming the earth
to be asphere, we can think of the
latitude of apoint as (he angle between a
line from the center of the earth to the
point and aline from the center to the
equator at the same longitude. Each pole,
then, has alatitude of 90*. and so latitude
is measured from 0‘ to 90' Nand Sof the
EQUAit», Latitude "lines" being circles
parallel to tbe equator that get progressive¬
ly smaller towards the poles. (See celes¬
t ia l sphere . )
LATTUM, historic region of Italy, "the

cradle of the Roman people," extending
from the Tiber Rto the Alban Hi l ls: now
part of the Wcoast region of Latium, or
Lazio. This includes the provinces of
R o m e , F r o s i n o n e . L a t i n a , R i e t i a n d
Vi t e r b o .
LATROBE, Benjamin Henry (1764-
1820), English-born US architeci and
engineer. His work includes the Swing of
the Capitol in Washington and Balti¬
more’s Roman Catholic cathedral,

Apioneer of the Classical revival, he
was the first major professional architect
in the US.
L A I T E R - D AY S A I N T S . C h u r c h o f
Jesus Christ of. Sec mormons.
LATTER-DAYSAINTS, Reorgan ized
Church of Jesus Christ of, sect which
split from the main body of mormons
when Brigham Young became leader at
the death of Joseph Smith, "niey chose
Smith's son as their leader, becoming for¬
mally organized in 1852. 'Iliey follow the
main Mormon beliefs but admit blacks as

priests. The headquarters are at Inde¬
pendence, Mo.
LATTIMORE, Owen (1900- ) , U S
orientalist, an expert on China, who edited
(1934-41) the magazine Pacific Affairs
and taught (1939-53) at Johns Hopkins U.
In 1950, US senator Joseph McCarthy ac¬
cused him of being aSoviet spy. Finally
cleared in 1955, he worked abroad, in
1953 at Leeds U. England, 1963-70.
LATTIMORE, R ichmond A lexander
(1906-1984), US poet, noted for his
poetic insights into the history, philo¬
sophy. and literature of Greece. His major
works are Sestina for aFar-Off Summer
(1962). The Stride of Time (1966), Poems
from Three Decades(\912).
L AT T R E D E TA S S I G N Y, J e a n d e
(I889-J952), French gener^ who led Free
French forces in the invasion of SFrance
(1944) and Germany (1944-45) and repre¬
sented France at the German surrender on
May 8, 1945. He was French commander
in chief in Indochina 1950-52.
LATVIA, independent republic in NE
Europe, formerly (1940-91) the Latvian
Soviet Socialist Republic of the USSR. It
is the central of the three Baltic republics.
Land. Latvia is alowland country, cover¬
ing some 24,600sq mi, with amoderate
continental climate. Nearly athird of the
people are Russians, but the majority are
Letts, an ancient Baltic people.
People. Descended from awestern Slavic
people that appeared in the present ter¬
ritory in the 9th century. Latvians con¬
stitute 51.8% of the country's popuMon,
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pics. The flowers are inconspicuous and
last for only ashort time before forming a
berry. The classical laurel is anative of
die Mediterranean. It was sacred to Apollo
and its shiny leaves were woven into gar¬
lands by the Greeks and Romans.
Nowadays this Imirel is grown as an orna¬
m e n t i n t u b s . O t h e r l a u r e l s i n c l u d e
avocado, cinnamon, and sassafras.
LAUREL AND HARDY, famous Hol¬
lywood comedy team. The English-bora
Stan Laurel (Arthur Stanley Jefferson;
1890-1965) and the American (Wver
Hardy (1892-1957), thin man and fet
man, simpleton and pompous heavy, made
over 2Q0 films between 1927 and 1945 in
astyle, shaped by Laurel, which ranged
from slapstick to slow-paced comedy of
situation and audience anticipation.
LAURIER, Sir Wil f r id (1841-1919),
first French-Canadian prime minister of
Canada 1896-1911. Leader of the federal
Liberal party 1887-1919, he encouraged
provincial autonomy while seeking to
unite the country. Many of his attempt to
better the rights of French-Canadians,
particularly in education, met with little
success. Defeated in the 1911 election, he
was supported by Quebec and rejected by
the rest of Canada in the 1917 election, a
divisive result he woiited against.
LAUSANNE, Trea^ of (1923), peace
treaQ" between the WWl Allies and
Turtey i^lacing the earlier Treaty of
sfiRES, which Kemal ataturk rejected.
The Treaty of Lausanne recognized
Turkish independence and sovereignty
and exacted no reparations in return foi
Turkey's renouncing claims ©prewar ter-
ritory.
LAVA, bodi molten rock rising ©the
eardi’s sur&ce through volcanoes and
o t h e r fi s s u r e s , a n d t h e s a m e a f t e r
solidification, (^ginatiiig ^maqma deep
below the surface, most lavas (e.g., basalt)
are basaltic (subsilicic) and flow freely for
considerable distances. Lavas of inteime-
d ia te s i l i ca content are ca l led andes i te .
Silica-rich lavas such as rhyolite are much
stiffen Basaltic lavas solidify in avariety
of forms, the commonest being aa
(Hawaiian, rough) or block lava, forming
irregular jagged blocks, and pahoehoe
(Hawaiian, satiny) or ropy lava, solidify¬
ing in ropetike strands. Pillow lava, with
r o u n d e d s u r f a c e s , h a s s o l i d i fi e d u n d e r
water, and slowly cooled basalt may form
hexagonal columns.
LAVAL, Francois de Montmorency
(1623-1708), vicar-apos©lic of New
France (1659) and first bishop of Quebec,

Official name: Republic of Latvia
Capital: Riga
Area: 24,6(K)sq mi
Population: 2,681 ,(X)0
Language: Lettish
Religions: Lutheran, Roman Catholic,
Russian orthodox

Russians 33.8%, and others 14.4%.
n̂omy. Cattle and daî  fanning, fish¬

ing and lumbering are still important but
diere are highly developed industries in¬
cluding steel, shipbuilding, engineering,
textiles, cement and fertilizers.
History. Christianized by the German
Livonian Knights in the 13th century, Lat¬
via was ruled by Poles, Swedes and, from
the 18th century, Russians. From 1920 to
1940, when it was reabsOTfaed into Russia,
it enjoyed afvecarious independence. In
the late 1980s, taking advantage of die
relaxed piolicical and economic climate in¬
itiated by Soviet leader Mikhail Gor¬
bachev. Latvian demonstrators denounced
Russia's 1940 armcxaiion of the country
and called for greater control of local
economies, an end to russification of the
culture, and the right ©limit the immigra¬
tion of Russians. With the dissolut ion of
the Soviet system, Latvian nationalism
reasserted itself, and on Aug. 21, 1991.
Latvia declared its independence. It was
admitted to the UN in Sept. 1992.
LAUD, William(1573-1645), archbishop
of Clanterbury from 1633 and achief advi¬
sor of CHARLES I. He enforced High
Church beliefs and ritual, and his authori¬
tarianism and persecution of English
Puritans and Scottish Presbyterians
provoked parliamentary impeachment
(1640). He was executed for treason.
LAUGHTON, Char les (1899-1962),
English-born actor, aUS citizen from
1950. Films include the award-winning
TTie Private Life of Henry VUl (1933) and
The Hunchback of Noire Dame (1939). He
directed Night of the Hunter (1955).
LAUREL, afamily of evergreen trees and
shrubs that grow in the tropics and subtro-
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in the 19J5 war cabinet, he was chancellor
of the exchequer under ixoyd oeorct
1916-18 and prime minister 1922-23.
LAW, John (1671-1729), pioneering
Scott ish financier. After the success of a
private bank he established in Paris in
1716 he founded his Mississippi Com¬
pany, winning amonopoly of La. com¬
merce; it later bought up the French East
India Co. His bank became the slate bank
and he was made controller-general of
France. Lacking experience of inflation,
he created aboom by issuing un¬
redeemable paper money. Ruined in the
resulting coUapse, he had to leave France
and died in poverty.
LAW, body of rules governing the
relationship between the members of a
community and between the individual
and the slate. In England, the British Com¬
monwealth and the US Che law is based
upon stamie law, laws enacted by legisla¬
tive bodies such as Congress, and upon
COMMON LAW, the body of law created by
cus tom and adhe rence to m les de r i ved
from previous judgments. This also covers
the body of law created by equity. The
other main system, civil law, derives from
the laws of ancient Rome and relies not on

precedent but on acode of rules estab¬
lished and modified only by statute. This
is the dominant system in most of Europe
and'in rnany other countries of the world.
In foct the division is not absolute. Many
areas of the common law are codified by
statute for convenience; there is often un¬
official but veiy real reliance on previous
decisions in civil law countries.

All major bodies of law break down into
two divisions, public law and private law
(often called civil law also). Public law
govern^ matters which concern the state.
CRIMINAL LAW IS pubUc bccausc acrime is
an offense against the state; other kinds of
public law are administrative law, inter¬
na t i ona l LAW and co .NSTmmoNAL law.
Private law governs the relationship be¬
tween individuals (including corporate
bodies such as companies) in such matters
as CONTRACT, and the law of tort; this
covers damaging acts done by one in¬
dividual to another which are not neces¬
sarily crimes.
LAW OF THE SEA CONFERENCE,
an intemaiional assembly that first met in
Geneva in 1958. Issues relating to control
of the high seas include the extent of na¬
tional off-shore territory and free parageof forei^ ships through intemaiion^
straits. The most important and difficult
matter is the access to valuable miouals

Clanada. from 1674. He frequently clashed
wi th the admin is t ra to ts o f New France ,
bitterly opposing the profitable liquor
trade with the Indians. He retired in 1684

to the Quebec Seminary (now Laval U.)
founded by him in 1663.
LAVAL, Kerre (1883-1945), French
politician who collaborated with the Ger¬
mans in WWII. Asocialist and pacifist, he
served three unsuccessful terms as premier
1931-32, 1932 and 1935-36. Believing
that Nazi victory was inevitable, he al¬
lowed h imse l f t o be i ns ta l l ed as aNaz i

puppet premier 1942-44. He fled abroad,
returned for trial (1945) and was executed.
LAVER, Rod (Rodney George Laver
1938- ), Austi^ian tennis player, the
only player to win(I962,1969) twogrand
slams (British. French, Australian, and US
championships
LA VfiRENDl
Vareimes, Sieur de (1685-1749), French-
Canadian explorer and fur trader. He foun¬
ded atrail of important fur-trading posts
as far as Mo. in his unsuccessful efforts to
find an overland route to the Pacific.

L AV I G E R I E , C h a r l e s M a r t i a l A l -
lemand (1825-1892), French cardinal,
archbishop of Algiers (from 1867). He
worked against slavery and directed
missiona^ activity among African Mus¬
lims. He is most famous for calling (1890)
on Catholics to support the Third Repu¬
b l i c .
LAVOISIER, Antoine Laurent (1743-
1794), French scientist who was foremost
in the establ ishment of mod»n chemistry.
He applied gravimeiric methods to the
process of combustion, showing that when
substances burned, they combined with a
component in the air (1772). Learning
from J. PRIESTLEY of his dephlogisticated ,
air (1774), he recognized that it was with
this that substances combined in burning.
In 1779 he renamed the gas oxygine, be¬
cause he believed it was acomponent in
all acids. Then, having discovert the na¬
ture of the components in water, he
commenced his at tack on the phlogiston

theory, p ropos ing anew chemica l
nomenclature (1787), and publishing his
epoch-making Elementary Treatise of
Chemistry (1789). In the years before his
tragic death on the guillotine, he also in¬
vestigated the chemistry of respiration,
demonstrating its analogy with combus¬
tion.
LAW. Andrew Bonar (1858-1923) ,
Canadian-bom Scottish politician. He suc¬
ceeded BALFOUR as le^r of the Con¬
servative Party in 1911. Colonial secretary

in the same year).
RYE, Pierre Gaultier de
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on [he ocean floor, especially manganese
nodules, which also hold deposits of
cobalt and copper. Adraft accord was
reached in I9S0 by some ISO nations, and
in 1982 the Law of the Sea T^aty
received majority approval in the UN,
largely because of Third World support,
but the US voted against it.
LAWRENCE, D(avid) H(eri)ert) (1885-
1930), major English authw. He com¬
bined avivid prose style with asolid
background of ideas and intense human
insight. Stressing the supremacy of in¬
stinct and emotion over reason in human

relationships, he advocated absolute
sexual candor; his novel Lady Chatterley’s
Lover (1928) is known for this to the ex¬
clusion of its other themes. Perhaps his
best works are The Rainbow (1915) and
Women in Love (1920). From aworking-
class background (reflected in Sons and
Lovers. 1913), he was for some years a
teacher- He died of pleurisy at Vence in
France.
LAWRENCE, Ernest Orlando (1901-
1958), US physicist awarded the 1939
Nobel Prize for Physics for his invention
of the cyclotron (1929; the first successful
model was built in 1931).
LAWRENCE, James (1781-1813), US
naval officer, captain of the ttgaie
Chesapeake, sunk by the British frigate
Shannon off Boston in 1813. He was mor¬
tally wounded; his dying words "Don’t
give up the ship!" have become prover¬
b i a l .

LAWRENCE, Sir Thomas (1769-1830),
English painter, the most fashionable
portraitist of his time. President of the
Royal Academy from 1820, he never had
the success he wished fur as ahistory
painter. His style is richly colorful, fluid
and vigorous, but occasionally careless.
L AW R E N C E , T ( h o m a s ) E ( d w a r d ) ,
cal led "Lawrence of Arabia" (1888-1935),
Ei^lish scholar, writer and soldier, legen¬
dary guerrilla fighter with the Arabs
against the Turks in WWI. As aBritish in¬
telligence officer he carried out with
Prince FAISAL asuccessful guerrilla cam¬
paign against Turkish rail supply lines,
and was with the Arab forces that captured
Damascus in 1918. InTke Seven Pillars of
Wisdom (1926) he described his wartime
experiences and his personal philosophy.
Aneurotic, lonely man. he joined the
Royal Air Force and Royal Tank Corps
under assumed names 1923—25 and again
1925-35. He was killed in amotorcycle
crash.
LAWRENCIUM, chemica l ' e lement ;

symbol Lr; aLno. 103; at.wL 257; valence
-f3. It is the last member of the 5f transi¬
tion elements (actinide series). Lawren-
cium behaves differently from diposilive
QObeiium and more like triposiiive ele¬
ments earlier in the actinide series.
LAWSON, Ernest (1873-1939), US Im¬
pressionist painter. One of the eight mem¬
bers of the ASHCAN SCHOOL, he exhibited at
their controversial armory show. Seeking
agreater degree of naturalism, he special¬
ized in serene landscapes, often rendered
in glowing colors, such as Winter (1914)
and High Sridge (1939).
LAXATIVE, drug or food taken to
promote bowel action and to treat con¬
stipation. They may act as irritants (cas-
cara, senna, phenolphthalein, castor oil),
softeners (mineral oil), or bulk agents
(bran, methylcellulose and magnesium
sulphate). Laxative ^use may cause
gastrointestinal tract disorders, potassium
deficiency, and lung disease.
LAXNESS, Hal ldor Ki l jan (1902- ).
Iceland’s greatest modem writer. He
came famous with his novel Salka Valka
(1934). This and later books such as The
Atom Station (1945) are harsh but com¬
passionate descriptions of Icelandic rural
life and post-WWU problems. He was
awarded the Nobel Prize in 1955.
LAYARD, Sir Austen Henry (1817-
1894), Briti^ archaeologist known for his
excavations of Assyrian and Babylonian
remains, and especially for his confimia-
tion of the site of Nineveh.
LAZARUS, in the New Testament; (1)
the brother of Mary and Martha of
Bethany who was restored to life by Jesus
four days after his death (John 11:1-44;
12:1-5); (2) the beggar at the rich man’s
gate in the well-known parable (Luke
●16:19-25) .
LAZARUS, Emma (1849-1887), US
poet best known for the sonnet The New
Colossus engraved at the base of the
Statue of Liberty. Of aSephardic Jewish
family, she based much of her work on
Jewish culture and supported Jewish
nat iona l ism.

LEACOCK, Stephen But le r (1869-
1944), Canadian economist, at McGill U.
1908-36. He is best remembered for his
humorous essays.
LEAD (Pb), soft bluish-gray metal in
Group IV Aof the periodic table, occur¬
ring as galena and also as cerussite and
anglesite (lead sulfate). The sulfide ore is
converted to the oxide by roasting, then
s m e l l e d w i t h c o k e . L e a d d i s s o l v e s i n
dilute nitric acid, but is otherwi.se resistant
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larvae infest and feed within leaves. Leaf
miners burrow into leaves and other plant
parts and leave blotches or tunnels.
LEAGUEOFNATIONS( l92CM6) , the
first major international association of
countries; atotal of 63 states were mem¬
bers. although not all simultaneously. In
WWl Allied leaders, particularly President
wiLSOK. became convinced of the need for
an international organization to resolve
conflicts peacefully and avert another
devastating war. The Charter of the
proposed League of Nations was incor¬
porated in the Treaty of vetutAiuis. Ironi¬
cally, however, Wilson was unable to per¬
suade the US Senate to ratify the treaty
and thus Join the League; this may have
been the League’s greatest weakness.

The Covenant embodied the principles
of collective security against an aggressor,
arbitration of international disputes, disar¬
mament and open diplomacy.

Established at Geneva, Switzerland, the

League grew during the 1920s, taking in
many new members, but it never had
much influence. It could do little to stop
the I ta l ian invasion of Corfu in 1923 or
the CHACO WAR. It did no more than inves¬

tigate and protest the Japanese invasion of
M a n c h u r i a i n 1 9 3 1 . I t s f a i l u r e t o t a k e

decisive action ajgainst Italy over the in¬
vasion of Ethiopia in 1934 was the final
blow to its prMtige; WWIl proved it a
failure. Its subsidiary organizations, how¬
ever, such as the IKTERNAnONAI. IJkBOR OR-
OANtZATlON and the tNTERNATlONAL COURT
OF JUSTICE, have endured, as have the
public health bodies it created.
L E A G U E O F W O M E N V O T E R S , n o n ¬
partisan organization with about 125.000
m e m b e r s i n t h e U S a n d P u e r t o R i c o
founded in 1920 by members of the Na¬
tional American Women Suffrage As¬
sociation. Apart from political education
for its members, the league studies and
campai^ on economic and social issues.
It does not sponsor electoral candidates or
political parties.
LEAHY, Frank Will iam (1908-1973),
US college football coach, most notably at
Notre D^e (1941-53), where his record
was 107-13-9.
L E A K E Y, L o u i s S e y m o u r B a z e t t
(1903-1972), British archaeologist and
anthropologist best known for his findings
of human fossils, especially in the region
of Olduvai Gorge, Tanzania, and for his
(sometimes controversial) views on their
significance. His wife, Mary Leakey
(1913- ). collaborated with him. Their
son Richard Leakey (1944- )continued

to corrosion because of aprotective sur-^ce layer of the oxide, sulfate, etc. It is
used in roofing, water pipes, coverings for
electric cables, radiation shields, ammuni¬
tion. storage batteries, and alloys, includ¬
ing solder (see soldering), pewter, babbitt
metal and type metal. Lead and its com¬
pounds are toxic (see lead poisoneng).
AW 207.2. mp 327.5*C, bp 1740'C, sg
ll.35(20'C).
L E A D B E L LY. S e c l e d b e i t e r. h u d d i e .
LEAD POISONING, disease caused by
e x c e s s i v e l e a d l e v e l s i n t i s s u e s a n d

BLOOD. It may be taken in through the in¬
dustrial use of lead, through air pollution
due to lead-containing fuels or, in
children, through eating old paint, brain
d i s t u r b a n c e w i t h c o m a o r c o n v u l s i o n s ,

peripheral neuritis, anemia and abdominal
colic are important effects. Chelating
agents are used in treatment, but preven¬
tive measures are essential.
LEAF, green outgrowth from the stems of
higher plants and the main site of photo-
synthesis. The form of leaves varies from

species to species but the basic features
are s im i l a r. Each l ea f cons i s t s o f afla t
blade, or lamina, attached to the main
stem by aleaf stalk or petiole. Leaflike
stipules may be found at the base of the
petiole. The green coloration is produced
by CHLOROPHYLL which is sited in the
chloroplasts. Most leaves are covered by a
waterproof covering or cuticle. Gaseous
exchange takes place through small open¬
ings called stomata, through which water
vapor also passes (see transpiration). The
blade of ihe leaf is .strengthened by veins
which contain the vascular t issue that is

responsible for conducting water around
the plant and also the substances essential
for METABOLISM.

In some plants the leaves are adapted to
catch insects (see insectivorous plants).
while in others they are modified to
reduce water loss (see succulents).
Leaves produced immediately below the
flowers are called bracts, and in some
species, e.g.. poinseitia, they are more
highly colored than the flowers.
LEAPHOPPER, numerous species of
bug of the family Cicadellidae. They feed
on the sap of leaves. Each species fê  on
alimited range of plants.
LEAF INSECT, insect of the order Plas-
mida, about 4in long, with agreen, flat¬
tened body, remarkable for closely resem¬
bling the foliage on which it lives.
LEAF MINER, name for many species
of insect, including flies, moths, wasps,
caterpillars, beetles, and weevils, whose
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their work, until becoming head of Keny¬
a’s Wildlife Conservation Dept, in 1989.
LEANING TOWER OF PISA, white
marble bell tower or campanile in Pisa.
Italy. Building was started in 1174,
reputedly by Boiianno Pisano, but the
foundations were unsound and the 184.5ft

tower had already begun to lean by the
time of its completion in the I4th century.
It now tilts more than 17ft from the per¬
pendicular.
LEAP YEAR. See ca lenda r.
LEAR. Edward (1812-1888). English
art is t , t raveler and vers ifier, best known
for his limCTicks and nonsense rhymes.
The Owl and the Pussy-Cat is afamous
example. His landscapes and illustrated
journals are highly regarded.
LEARNING, refers to the acquisition of
new knowledge and new responses. If it
were not for early learning you would be
unable either to read these words or to un¬
derstand them. The cwicepts of learning
and MEMORY are closely related, though
learning is usually considered to be the
result of practice, which in itself is en¬
couraged by aparticular stimulus.

The simplest learned response is the
conditioned reflex. The most powerful
learning stimulus is the satisfaction of in¬
stinctive drives (see instwct). For ex¬
ample, adog might learn that if he sits up
and "begs" he will be fed by his owner.
Here the stimulus is positive, in that the
result of his response is areward, rather
than negative, where the correct response
earns only escape from punishment: posi¬
tive stimuli are more effective encourage¬
ments to learning than are negative.

All animals display the ability to learn,
and even some of the most primitive have
the ability to become bored with the tests
of experimenters (where the reward is not
an adequate .stimulus). In humans, learn¬
ing ability depends to agreat extent on IN-
TEUJGKNCb, though social and envi-
romnenlal factors clearly play apart. (See
also coNomoNtNO.)
LEASE, Mary Elizabeth (1853-1933),
US agrarian protester and temperance ad¬
vocate. An active supporter of populism in
the 1890s, she urged farmers to "raise less
com and more hell."
LEATHER, an imal h ide or sk in that has
been treated by taiuiing to preserve it from
decay and to make it strong, supple, wa¬
ter-resistant and attractive in appearance.
The skins are typically preserved tem¬
porarily by soaking in brine and kept in
cold storage. They are washed and soaked
in an alkaline solution, then scraped to

remove the hair. Rapidly rotating blades
remove residual fat and flesh. The hides

are then neutralized and softened by soak¬
ing in pancreatic enzymes, and pickled in
dilute acid to make them ready for tan¬
ning. The tanned leather is finished by
being squeezed to remove excess liquid,
lubricated with oil, slowly dried and im¬
pregnated with resins. It is commonly
dyed, and ashiny surface is produced by
compression.

Most leather is made from the hides of
sheq), cows, calves, goat, kids and pigs;
for exotic products, from the skins of
crocodiles, sharits and snakes. Leather is
used to make shoes, gloves, coats and
other garments, upholstery, bags and lug¬
gage, wallets, transmission belts, etc. and
to bind books. Chamois leather, for clean¬
ing, is now made from sheepskin.
LEAVEN, substance used to make dough
rise during baking by producing gases
which expand to make the food light and
porous. YEACT produces carbon dioxide by
fermentation; baMng powder and sowum
bicarbonate produce carbon dioxide by
chemical reaction. Air may be introduced
by vigorous whipping.
LEAVIS, F(ranic) R(aymond) (1895-
1978), influential English literary critic
and lecturer. Leavis judged works by their
moral standpoint and condemned low
standards in modem culture. He edited the
quarterly review Scruiiny (1932-53) and
wrote New Bearings in English Poetry
(1932), The Great Tradition (1948) and
The Common Pursuit (\952).
LEBANON, Mediterranean republic in
SW Asia, asmall Arab state bordered by
Syria and Israel.
Land. The four main regions, paralleling
the sea, are the flat, fertile, coastal strip;
the Lebanon Mountains; the narrow, fer¬
tile Bekaa (Biqa) Valley and the Anti-
Lebanon Moun ta ins . Lebanon has more
rain (15-50in per year) and amore
moderate climate than its neighbors. Only
afew groves of the famous "cedars of
L e b a n o n " r e m a i n o n t h e o n c e - f o r e s t e d
mounta ins .
People. Lebanon is an Arab state. The last
official census, taken in 1932. showed
Christians (mainly maronites) in the
majority. Muslims include sunnites, .
SHirres, and druzes (a small sect histori¬
cally of great importance). The uneasy
balance of power maintained by Muslims
and Christians over the centuries has been
upset by an influx of Palestinian refugees
since 1948, many of whom subsequently
settled in various refugee camps in the S.
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troops. !d 1982 Israel invaded Lebanon,
occupying Beirut and eventually forcing
many PLO guerrillas to leave the coun^.
During the Israeli occupation Christian
f o r c e s m a s s a c r e d 7 0 0 - 8 0 0 P a l e s t i n i a n

refugees in two camps near Beirut Amul-
tinational peace-keying force, including
US marines, arrived (1982) in Beirut but
was withdrawn in 1984 after being sub¬
jected to terrorist attacks. Most IsiaeH'
troths were withdrawn from the country
by mid-I98S. The 15-year-old civil war
ended in 19% with an agteenteot that in¬
creased Muslim representation in the
government Apro^yrian govwnnwit of
national un^ took effective control of the
country, dis^mii^ most of the militias
that had kept Letmon in turmoil for so
long. However, Syrian troops, which had
been stationed in Lebanon since 1976,
remained, and Syrian domination was
recognized.
LE BRUN, Charles (1619-1690). French
artist, "first painter" to Louis XIV and vir¬
tual dictator of the arts in France 1662-83.
He directed the oobelin tapestry works
anddecorat^
L E C A R ^
Cornwell; 1931- ), English author of
realistic novels of international espionage,
including The Spy Who Came In from the
Cold (1963), Tinker. Tailor, Soldier. Spy
(1974), Smiley's People (1980) and A
Perfect Spy (mn).
LECKY, W i l l i am Edward Ha r tpo le
(1838-l%3), British historian, noted for
his History of England in the Eighteenth
Century (B vols., 1878-90).
LECLERC, Charles Victor Emmanuel
(1772-1802), French general sent by
Napoleon to reclaim Haiti from the native
revolutionaries. He captured the black
leader toussajkt fouvamiRE by treachery
but the Haitians fought on imd expelled
the French, who were decimated by yel¬
low fever. Leclerc died of the disease.
LECLERC, Jacques Phil ippe (1902-
1947), name assumed by Jacques
Philippe, Vicomte de Hauteclocque,
WWII Free French commander. He led his
forces from French Equalorial Africa
l,500mi across the Sahara to Tunisia
1942-43. In 1944 he rece ived the sur¬
render of Paris.
LECOMPTON CONSTITUTION, pro-
slavery state constitution approved at
Lecompton, Kansas, 1857. Overwhel¬
mingly rejected by referendum in 1858,
and replaced by the antislavery Wyan¬
dotte Constitution, 1859, it helped to
delay the admission of Kansas into the

V i

Official name: Republic of Lebanon
Capital: Beirut
Area: 3,950sqmi
Population: 3385,500
Growth ra te : 1 .4%
Languages: Arabic; French and &iglish
widely lued
Reiigioas: Muslim, Christian
Monetary unitfs): 1Lebanese pound =
100 piastres

The level of education is highest in the
Middle East with about 85% of the
population literate. There axe five univer¬
sities. including the American University

Beirut (1866) which has an internation¬
al reputation.
Economy. About half the labor force
works in agriculture, producing grains,
olives and citrus fruits. Until the 1975-76
civil war the country had aservice-orien¬
ted economy, with Beirut the financial and
banking capital of the Middle East.
Remittances sent home by Lebanese
working abroad are amajor source of in¬
c o m e .

History. The site of ancient Phoenicia,
Lebanon is aland of great antiquity and
resilience- Although engulfed by succes¬
sive invaders—Greek, Roman, Arab and
Turkish—it preserved some degree of
autonomy. Lebanon’s inaccessible moun¬
tains were an early refuge for persecuted
religious groups, especially Christians,
whose influence was entrenched during
the CRUSADES. Freed from Turkish rule
after WWl, the country passed into French
hands, becoming effectively independent
in 1943. During the early Arab-lsraeli con¬
flicts Lebanon was able to steer acourse
of noninvolvement .

Civil war erupted in 1975 between the
conservative Christian Hialangists and
leftist Muslim and Palestinian milit ias, in-

P A L E S T t N E

the Palace of Versailles.
John (David John Moc»e

eluding
ORGANIZATION. Despite a1976 ceasefire,
sporadic fitting continued, mostly in
Beirut. Beginning in the late 1970s S
Lebanon was the scene of fighting be¬
tween Palestinian guerrillas and Israeli

Che U B E R A T 1 0 N



7 1 2 L E C O N T E D E U S L E

Union unt i i 1861.
LECONTE DELISLE, Charles Marie
Ren6 (1818-1894). French poei and trans¬
lator of classical verse. Established by his
Poisies barbares (1862) as chief among
the PARNASSIANS, he succeeded Victor
HUGO at the Acad̂ mie Francaise (1886).
LE CORBUSIER (1887-1965), profes¬
sional name of Charles-Edouard Jeanne-
ret: Swiss-boni. French-trained architect, a
founder of the tNTERNATiONAL style His

austere, rectangular designs made io the
1920s and 1930s reflected his view of a
house as a"machine to live in." Later in¬
fluential designs (featuring reinforced con¬
crete) include apartments at Marseilles, a
chapel at Ronchamp and Chandigarh, in
Ind ia.
LEDBETTER, Hudd ie ( "Uadbe l l y ” ;
CI888-1949), US Negro blues and folk
singer and guitarist, bom in La. His reper¬
toire and powerful singing style impressed
the folk historian and archivist John Avery
LOMAX, who became his patron. Leadbelly
sang in New York nightclubs in the
1940s.
LEDERBERG, Joshua (1925- ). US
geneticist awarded with G. W. Beadle and
E . L . Ta m m t h e 1 9 5 8 N o b e l P r i z e f o r

Physiology or Medicine for his work on
bacterial geneucs. With Tatum, he showed
that the offspring of different mutants of
Escherichia coU had genes recombined
from those of the original generation, thus
establishing the sexuality of E. coli. Later
he showed that genetic information could
be carried between Salmonella by certain
bacter ia l v i ruses. (See a lso BACTERtA;
GENCTICS; VIRUS.)
lee; Ann (1736-1784), English-bom
religious mystic, founder of the shakers in
North America. Imprisoned in 1770 for
street-preaching, in 1774 she emigrated to
America, founding the first Shaker colony
near Albany. N.Y., in 1776.
LEE, Arthur (1740-1792). American
diplomal who sought aid in Europe 1776-
79 as an agent of the coNTiNENTAL con¬
gress. He made little headway in Spain
and Berlin and quarreled with fellow com¬
missioners Silas DEANE and Benjamin
FRANKiiN. But in 1778 all three signed
treaties with France.
LEE, Charles (J731-1782), American
major general in the revolutionary war.
He refused orders from George Washing¬
ton (1776), planned betrayal while in
British captivity (1776-78), and retreated
at the Battle of Monmouth (1778), rob¬
bing Washington of avictory. He was
court-martialed, d^nived of his command

and later dismissed.
LEE, Fitzhugh (1835-1905), Confederate
cavalry general in the American civil war.
anephew of Robert E. Lee. He was gover¬
nor of Virginia 1886-90.
LEE, Henry ("Light Horse Harry"; 1756-
1818). dashing American cavalry officer
in the revolutionary war, hi'ghly praised
by George Washington. He was governor
of Va. 1791-94 and arepresentative in
Congress I799-1||JRobert E. lee was^
LEE, R ichard Henry (1732-1794) ,
American Revolutionary statesman from
Va„ member of the cont inental congress
1774-79, 1784-87, president 1784-85.
OnJune7, 1776, he introduced the motion
t h a t l e d t o t h e d e c l a r a t i o n o f i n d b -

reNDENCF. He opposed ratification of the
US Constitution fearing its effects on
states’ rights. As aUS senator from Va„
1789-92, he helped secure adoption of the

B I L L O F r i g h t s .

LEE, Robert Edward (1807-1870),
commander of the Confederate armies in
the American civil war. Son of Henry lee.
He was bom at Stratford, Va., graduated
from WEST POINT (1829) and served bril¬
liantly as afield engineer in the Mexican
war 1846-48. He was superintendent of
West Point 1852-55, and in 1859 arrested
John BROWN at harpers ferry. Lee op¬
posed slavery and secession, but from
loyalty to his native Va., decl ined
Lincoln’s offer of command of the Union
armies in 1861 and reluctantly accepted a
Confederate post. He became afull
general in May 1861 and ayear later
gained command of the Army of Northern
Virginia.

His fust great success was the defense
of Richmond in the Seven Days’ Battle
(June 26—July 2, 1862). After ihe Con¬
federate victory at the second Battle of
bull run. Lee invaded Maryland but was
halted at antibtam. Victory at chancel
LORSViLLE encouraged afurther offensive
into Pa., but he was turned back at the
Battle of OEiTYSBURG. Lee finally sur¬
rendered to Ulysses S. grant at Appomat¬
tox COURT house on April 9, 1865.
Universally respected for his personal
qualities and brilliant generalship, he
ended his days as acollege president.
LEECHEIS, annelid worms, segmented,
with aprominent attachment sucker at the
posterior end and another sucker around
ihe mouth. Leeches are hermaphroditic.
Freshwater or semiterrestrial animals, they
feed by sucking the blood or other body
fluids of mammals, small invertebrates,

.aviL WAR genera]
s o n .
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worms, insect larvae or snails. Hie crop is
capable of great distention to enable large
meals to be taken as occasion permits, for.
with many species, meals are available
only at intervals, and then only by chance.
Aftilly grown medicinal leech can survive
for awhole year on asingle blood meal.
LEEK, arelative of the union, native to
the Near East. The vegetable is now cul¬
tivated throughout Europe and is the na¬
tional plant of Wales. House leeks and
river leeks are members of the stonecrop
family. House leeks live on stony grounds
and are cultivated as house plants, while
river leeks grow in water or mud.
LEE KUAN YEW (1923- ). first prime
minister of independent Singapore (from
1959-90). Originally asocialist, he be¬
came progressively more conservative, al¬
lowing no substantive opposition white
presiding over an economic boom.
LEE TENG-HUI (1923- ). fust native
Taiwanese to become (1988) president of
Taiwan, succeeding Chiang Ching-kuo
who, with his father. Chiang Kai-shek,
had ruled the island since fleeing main¬
land China in 1949.
LEEUWENHOEK, Anton van (1632-
1723). E>utch microscopbt who made im¬
portant observations of capiu.aries, red
BLOOD corpuscles and speim cells, and
who is best known for being the first to
o b s e r v e b a c t e r i a a n d p r o t o z o a ( 1 6 7 4 -
76), which he called "very little animal¬
cules." (See also microscope.)
LEEWARD ISLANDS, chain of about
15 islands and many islets in the West In¬
dies, northemmosi group of the Lesser
Antilles. They include Antigua, Anguilla,
Montserrat, and the British Virgin Islands
(British colonies): St. Kitts-Nevis (a
former British colony, independent since
1983); St. Eustatius, Saba and SSt. Martin
(Dutch); Guadelotqjc and dependencies
(French), and the Virgin Islands of the US.
LEFEBVRE, Georges (1874-1959),
French historian, author of major works
on the French Revolution and Napoleon.
LEFEBVRE D’^TTAPLES, Jacques
(c!450-^i536), French theologian, alead¬
ing Christian humanist who advocated
reform of the church. He uans la ied the
Bible into French.
L E F T- H A N D E D N E S S . S e e h a n d e d n e s s .
LE GALLIENNE, Eva (1899-1991). US
actress, producer and director, founder
(1926) of the Civic Repenory Theater and
cofounder (1946) of the American Reper¬
tory Theater, bc^ in New York, where
she produced and directed classic revivals.
LEGAL PROFESSION, body of people

concerned with the interpretation and
application of the law. The first law
school in the US was started at Harvard U.
in 1817. Students wishing to qualify as
attorneys must usually complete at least
two years of college, graduate from law
school and pass astate bar examination.
Since requirements vary from state to state
lawyers may usually practice only in the
state in which they qualified.

There are different types of legal
careers. Lawyers may enter private prac¬
tice, where they will advise individuals or
firms on matters ranging from criminal
defense to divorce, income tax. wills, con¬
tracts, trusts mortgages and claims for in¬
jury. Then there are law firms that special¬
ize in corporation law, advising clients on
such matters as labor laws, antitrust laws,
tax laws and corporate organization and
finance. Large corporations often possess
their own legal department. State and
federal governments employ lawyers as
city attorneys, judges, prosecutors and in
legal aid organizations.

Most lawyers belong to aprofessional
legal association, the largest of which is
the American Bar Association. Many
states have their own bar association. The
Other main branch of the legal profession
is the bench. Ajudge is amember of the
bench just as alawyer is amember of the
bar. Judges serve at all levels from district
and municipal courts to the US supreme
COURT. Federal judges are appointed by the
president with the Senate's advice and
consent and may only be removed by im¬
peachment. State judges are elected and
serve for agiven number of years. The
legal profession in England differs chiefly
in retaining the official separation of bar¬
rister and solicitor. (See also judiciary.)
LEGAL TENDER CASES, US Supreme
Coim cases which tested Congress's
constitutional right to make US notes legal
tender. The ruling in Hepburn v. Griswold
(1870) declared that greenbacks were not
legal tender. This ruling was reversed in
Krwx V. Lee (1871) and Juillard v. Green-
man (1884).
LEGER. Fernand (1881-1955), French
painter. ACubist, he used strong colors
and geometrical shapes and introduced
such objects as cogwheels and pistons.
His preoccupation with the machine age
may be seen in such paintings as The City
(1919). He designed huge murals for the
UN in New York.
LEGIONNAIRE’S DISEASE, amys¬
terious pneumonialike illness that broke
out among people who attended an
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American Legion convention in July 1976
at Philadelphm’s Bellevue Stratford Hoel.
The disease got national attention as the
number of deaths mounted, eventually

hing 29, and as doctors searched fran-
dcaliy for its cause and cure. Not until
Jan. 18,1977, was Dr. Joseph E. McDade.
ascioitist at the goveminent’s Center for
Disease Contro l in At lanta, Ga. , able to
report that te had traced die illness to a
t^terium that, though prob^ly wit^
spread and the cause ̂ o r̂, earlier out-
teeaks of pneumonia, had not pre¬
viously been idratified The most effec¬
t i v e t r e a t m e n t w a s f o u n d l a t e r t o b e
erythromycin, an antibiotic.
LEGISLATURE, r^resentadve assemb¬
ly empowwed to enact, revise or repeal
t̂  laws or stanites of acommunity. The
earliest modem legislatures were the
British PARLIAMENT and the French states-
OENBtAL, which were forerunners of the
contemporary bicam«ai system of upper
and lower houses.

Id t he US the two chambers a re the
Senate and the House of Representatives,
which together are called congress. In
most bicameral systems both chambers
must usually appirove abill before it be¬
comes law. Under aparliamentary system,
such as Britain’s or Canada's, agovern¬
ment can only remain in power if it retains
amajority in the main legislative chamber.
Under the US system, the president stays
in office for his term ev«i i f he lacks a

majority in the legislature.
LEGUMINOUS PLANT^ general name
fcff plants of the pea family (Legumino-
sae). die fruit of which are called legumes
(pods). Id terms of number of species, this
family is second in size only to the
Compositae.

There are many economically important
species, including acacia, alfalfa, bean,
lentil, pea and soybean. The roots of
leguminous plants produce nodules con¬
taining nitrogenfuing bacteria. The dry
fruit releases its seeds by splitting open
along two seams. Fruits and seeds of this
type fiunish food for humans and animals
^provide edible oils, fibers, and raw
materi.als for plastics.
LEHAR, Franz (1870-1948), Hungarian
composer famous for Vi«mese-style light
opera. His most successful work was the
melodious operetta The Merrv Widow
( 1 9 0 5 )
LEHMAN, Herbert Henry (1878-1963),
US Democratic politician. Abanker, he
was governor ofNew York (1933-43), the
first dfrectca- of die untied nations rel ief

A N D r e h a b i l i t a t i o n A D M I N I S T R A T I O N

(1943-46), and US senator (1949-57).
LEHMANN, Lotte (1888-1976), Gei^
man-US soprano. She sang with the Vien¬
na State Opera (1914-38) and in the US at
the Metropolitan (1934-45). Famous for
her Maischall in in Der Rosenkavalier, she
c r e a t e d r o l e s i n o t h e r R i c h a r d s t r a u s s

operas and was askiUed interpreter of
l ieder.
L E I B N I Z , G o t t f r i e d W i l h e l m v o n
(1646-1716), German philosopher, his¬
torian, jurist, geologist and mathematician,
cod iscoverer o f the ca lcu lus and author
of the theoiy of monads. His discovery of
the calculus was independent of thou^
later than that of newtc»i yet it is the Leib-
nizian form which predominates today. He
devised acalculating machine and asym¬
bolic mathematical logic. His concept of
the universe as a"pre-estitiilished har¬
mony," his analysis of the problem of evil,
his epistemology, logic, and philosophy of
nature place him in the foremost rank of
philosophers and helped mold the mind of
the ENLIGHTENMENT.

LEICESTER, Ri^r t Dudley, Ear l of
(ciS32-1588), favorite and onetime suitor
of Elizabeth Iof England. Although his
political and military performances were
poor and his reputation was marred by
suspicions of treason, wife-murder and
bigamy, he wielded great power and was
made aprivy councillor and army com¬
mander.
LEIF ERICSON. See er icson. le i f .
LEINSDOIUi', Erich (1912- ), Austrian
conductor who began his career as assis¬
tant to Bruno Walter and Arturo Toscanini
at the Salrixirg festival in 1934. By 1940
he had become aprincipal conductor at
New York's Metropolitan Opera and was
its directcff 1957-62. He directed the Bos¬
ton Symphony Orchestra 1962-69.
LEIPZIG, city in EGermany. Amajor
cultural, commercial and manufacturing
center, i t has fine medieval and renais¬
sance architecture and auniversity. Pop
549 500-
LEISLER, Jacob (1640-1691), German-
born leader of an insurrection in colonial
New York. AProtestant, he welcomed the
succession of William 111 in England and
seized control of New York in the bel ief
that the royal officials there were
Cathol ics and that aFrench invasion was

imminent. When anew royal governor ar¬
rived, Leisler was hanged as atraitor.
LEMAITRE, Georges Edouard (1894-
1966) , Belg ian {Ays ic is t who firs t
proposed the "big bmig" model of the

r e a c
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universe explaining the red shifts of the
galaxies as due to recession (see ouppuir
effect), thereby inferring that the universe
is expanding. The theory holds that the
origins of the universe lie in the explosion
of aprimeval atom, the "cosmic egg."
LEMMINGS, sma l l r oden t s , abou t 3 -6 i n
long, closely related to voles. They are the
characteristic rodents of the Arctic tundra
and are well adapted to severe conditions.
Like many small mammals of simple
ecological systems lemmings show peri¬
odic fluauations in numbers with aperi¬
odicity of 3-4 years. These result in spec¬
tacular mass migrations whereby surplus
animals in ahigh population area emigrate
to find new ranges.
LEMON, Citrus timon. asmall evergreen
tree which produces the popular, sour, yel¬
low fruits that are rich in vrrxMiN C. The
fruits also contain an oil that is used in
cooking and the manufacture of perfume.
The US and Italy ate the chief producers
of lemon fruit. Family; Rutaceae.
LEMURS, cat-sized primates found on
Madagascar and small islands nearby, re¬
lated to primitive ancestors of the whole
primate group of monkeys and apes. They
are nocturnal and strictly arboreal, feeding
on insects, fruit, even small mammals.
The family Lemuridae includes two sub¬
families: the Cheirogaleinae. or mouse
lemurs, and the Lemurinae. true lemurs.
LENDL, Ivan (1960- ), Czech'-bom US
tennis player. US Open winner 1985-87.
LEND-LEASE, program by which the
US sent aid to the Allies in WWII. during
and after neutrality. President Roosevelt
initiated the program in 1941 to help
countries "resisting aggression." Total aid
exceeded 50 billion dollars and not only
bolstered Allied defense but developed the
US war industries and helped mobilize
public opinion.
L’ENFANT, P ie r re Char les (1754-
1825), French-American engineer and ar¬
chitect who fought in the revolutionary
WAR and was commissioned (1791) to plan
Washington. DC. Because of opposition
his plans were shelved and L'Enfant wa.s
long dead when they were revived lo be¬
come (1901) the basis for the development
of the city. L’Enfant also designed Federal
Hail in New York City.
LENIN, Vladimir Oyich (1870-1924).
Russian revolutionary, founder of the Bol¬
shevik (later Communist) Pany, leader of
t h e B o l s h e v i k R e v o l u t i o n o f 1 9 1 7 a n d
founder of the Soviet state.

Bom Vladimir Ilyich Ulyanov, Lenin
became arevolutionary after his elder

brother was executed (1887) for par¬
ticipating in aplot to assassinate the tsar.
By then afollower of Karl marx. Lenin
was exiled to Siberia (1887-90) for his ac¬
t i v i t i e s ; o n h i s r e l e a s e h e w e n t t o W
Europe. In 1902 he published his famous
pamphlet What Is to Be Done? arguing
that only professional revolutionaries
trained to le£̂  aproletarian-peasant rising
could bring Marxist socialism to Russia.
Subsequent factional disputes between
proponents of Lenin's bo^hevism and the
less radical mb^sheviks were interrupted
only by the abortive Russian revolution of
1905, when Lenin and his fellow Marxists
returned briefly to Russia.

Lenin’s confidence in the imminence of
revolution was profoundly shaken by the
tush of the socialist parties of Europe to
support their own governments at the out¬
break of WWl. and news of the 1917 Rus¬
sian Revolution, when it came, was sud¬
den and unexpected. Lenin returned at
o n c e t o R u s s i a w i t h G e r m a n a i d , a n d
within six months the Bolsheviks control¬

led the Slate. Against overwhelming odds,
and at the massive cost of the German-

Russian treaty of Brest litovsk, Lenin
maintained and consolidated power.

The history of his remaining years is
that of the birth of Soviet Russia. Lenin
influenced communism more than anyone
else except Karl Marx. He adapted Mar¬
xist theory lo the realities of Russia's
backward economy but displayed his con¬
tinuing hope of world-wide socialist
revolution by founding the Comintern.
Before his death from aseries of strokes
be warned against stalin-s growing ambi¬
tion for power.
L E N I N G R A D , o l d n a m e o f t h e s e c o n d
largest city and chief port of Russia, on
Che Gulf of Fmland, capital of Leningrad
oblast and former Russian capital (as St.
Petersburg 1712-1914, Petrograd 1914-

LENNON, John (1940-1980) , rock
singer and songwriter, foraier member of
the Beatles. Lennon married Yoko Ono in
1969 and continued to compose and sing
af te r the Beat les d isbanded (1970) . He
was shot to death on Dec. 8,1980.
LE NOTRE Andr6 (1613-1700), French
landscape architect who dominated
European garden design for many years.
His strictly geometrical creations, includ¬
ing the gardens of Versailles, featured
splendid vistas and radiating paths.
LEN^ Optical, apiece of transparent
material having at least one curved surface
and which is used to focus light radiation

24).
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The Three-Penny Opera (1928), com¬
posed by her husband, Kurt weiu, in col¬
laborat ion with BRECKT. In the US after
1933 she sang and acted in productions of
several Weill works, including a1954
revival of The Three-Penny Opera. She
also appeared in motion pictures.
LEO, name of 13 popes. Saint Leo I(d.
461), called "the Great," reigned 440-461.
He suppressed heresy and established his
authority in both the West and the East.
He persuaded the barbarian leaders atitla
(in 452) and Genseric (in 455) not to
destroy Rome. Saint Leo lU (d. 816),
reigned 795-816, crowned Charlemagne
"Emperor of the Romans" in Rome on
Christmas Day, 800, thus allying church
and state. Saint Leo IX (1002-1054),
reignt^ 1049-54, fought against simony
and vigorously enjoined clerical celibacy.
The GREAT scmsM began in his reign. Leo
X(1475 -152 i ) r e i gned 1513 -21 . A
MEOiCL he made Rome acenter of the arts
and literature, and raised money for
rebuilding St. Peter's by the sale of indul¬
gences—a practice attacked by Martin
LUTHER at the start of the rh=ormation.
Leo XIII (1810-1903), reigned 1878-
1 9 0 3 , w o r k e d t o r e c o n c i l e R o m a n
Catholicism with science and liberalism,
and generally applied Cbrisiiao principles
to the religious and social questions of his
time. His famous encyclical Rerum
Novarum (1891), on the condition of the
working classes, strengthened Roman
Catholicism’s links with the working<lass
movement and helped counter anticleri¬
calism at home and abroad.

LEONARDO DA VINCI (1452-1519),
Italian renaissance painter, sculptor, ar¬
chitect, «igineer and namralisc celebrated
as history's outstanding "Renaissance
man." Bom in Vinci. Tuscany, the il¬
legitimate son of anotary, he studied
painting with verrocchjo in Rorence. He
w o r k e d a t L u d o v i c o S f o r z a ’ s c o u r t i n
Milan as an architect, military engineer,
inventor, theatrical designer, sculptor,
m u s i c i a n , s c i e n t i s t , a r t t h e o r i s t a n d
painter. His fresco, The Last Supper
(cl495), in Milan, is noted for its innovati¬
ve composition and variety of gesture. He
thought that painting should express the
laws of light and space and of sciences
like anatomy, botany and geology, and
this he attempted in Virgin of the Rocks
(clS06). He made thousands of sketches
and notes in connection with his investiga¬
tions into the laws of nature; his growing
sense of awe of the world is reflected in
the painting Mona Lisa (clS14), now in

in CAMERAS, glasses, microsccx%s, tele¬
scopes and other optical instruments. The

'typical thin lens is formed from aglass
disk, though crystalline minerals and
moulded plastics are also used and, as
with spectacle lenses, shapes other than
circular are quite common. The principal
axis of alens is the perpendicular to its
sur face a t i t s center. Lenses wh ich are
thicker in the middle than at the edges
focus aparallel beam of light traveling
along the piiiKipal axis at the principal
focus, apoint on the axis on the far side of
the lens from the light source. Such lenses
are converging lenses. The distance be¬
tween the principal focus and the center of
the lens; is known as the focal length of
the lens, its focal power is the reciprocal
of its focal length and is expressed in
diopters m"').

Alens thicker at its edges than in the
middle spreads out aparallel beam of light
passing through along its principal axis as
if it were radiating from avirtual focus
one focal length out from the lens center
on the same side as the source. Such alens
is adiverging lens. Lens surfaces may be
either inward curving (concave), outward
bulging (convex) or flat (plane). It is the
combination of the properties of the two
surfaces which determines the focal power
of the lens. In general, images of objects
produced using single thin lenses suffer
from various defects including spherical
and chromatic abenation (see aberration,
Optical), coma (in which peripheral im¬
ages of points are distorted into pear-
shaped spots) and asti^atism. The ef¬
fects of these are minimized by designing
compound lenses in which simple lenses
of different shapes and refractive indexes
(see refraction) are combined. Achro¬
matic lenses reduce chromatic aberration;
aplanatic lenses reduce this and coma, and
anastigmatic lenses combat astigmatism.
(See also ught.)
LENT, period of 40 days dedicated by
Christians to penitential prayer and fasting
as apreparation for easter. In the West it
begins on ash Wednesday.
LENTIL, aleguminous plant grown in
warm parts of the Old World. It is asmall
vetchlike plant and was one of the frrst
crc^ to be grown by man. The seeds are
rich in proteins and are used to make a
porridge or soup. The mess of potagc for
which Esau sold his birthright was made
from lent i ls.
L E N YA , L o t t e ( 1 9 0 0 - 1 9 8 1 ) , A u s t r i a n -
born US singer and actress. She performed
on the stage in Berlin 1920-33 notably in
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teristic of these insects. The inouthparK of
the adults arc formed into aproboscis, a
tube for sucking up liquid such as (he nec¬
tar from flowers. The life history includes
the egg, alarva or catcrpillas, apupa or
chrysalis and the usually winged adult.
The caterpillar is totally different in struc¬
ture and habit from the adult, feeding with
chewing moulhparts on avariety of
vegetable materials, completely separated
ecologically from the adult. Caterpillars
feed voraciously and those of many
species are agricultural pests. In the
chrysalis, aresting stage, the structure of
the adult insect is organized (see meta-
MORPHOSiS).
L E P R E C H A U N , i n I r i s h f o l k l o r e , m i s ¬
chievous fairy usually depicted as alittle
old man. Traditionally each leprechaun
has buried acrock (pt«) of gold, the loca¬
tion of which it can be forced to reveal.
LEPROSY, or Hansen's disease, chronic
disease caused by amycobacterium and
vinuaily restricted to tropical zones. It
leads to skin nodules with loss of pigmen¬
tation, mucous membrane lesions in nose
and pharynx, and NHURms with nerve
thickening, loss of pain sensation and
patchy weakness, often involving face and
intrinsic hand muscles. Diagnosis is by
demonstrating the organisms in stained
scrapings or by skin or nerve biopsy. The
type of disease caused depends on the
number of bacteria encountered and basic
resistance to the disease. Treatment is widt
suifones(Dapsone).
LEPTON, type of elementary particle.
Leptons are larger than the massless
bosons, but smaller than mesons and
baryons. There are atotal of 12 particles
in the lepton class, of which the electron is
probably the most familiar.
L E R M O N T O V, M i k b a i l Yu r e v i c h
(1814-1841), Russian poet and novelist.
Initially influenced by byron, he wrote
outstandingly fine lyric and narrative
poetry. His prose masterpiece is the novel
AHero of Our Time (1840), an early ex¬
ample of psychological realism. He died
in aduel.
LESAGE, Alain Rene (1668-1747),
F r e n c h n o v e l i s t a n d d r a m a t i s t . H i s

picaresque masterpiece Gil Bias (1715-
35) greatly influenced the develt^ment of
the realistic novel in France. It is awitty
sat i r ica l account of a l l levels of French
society.
LESBOS, Greek island in the Aegean
Sea, near Turkey. It spans about 630sq mi
and produces olives, wheal, wine, grapes,
and tobacco. Acultured center of ancient

the Louvre. Paris. In Rome, 1513-16, he
was preoccupied by the dynamic move¬
ment to be found in nature. He spent his
last years at the French court of franqs i,
venerated as agenius.
LEONIDAS (d. 480 BC), king of Sparta
who, with 300 Spartans and about 1,000
other Greeks, died heroically defending
the pass of Thermopylae against the huge
invading Persian army of xerxes.
LEONTIEF, Wassily (1906- ), Russian-
born US economist, who develop^ the
techniques of input-output analysis. He
c a m e t o N e w Yo r k i n 1 9 3 1 a n d s u b ¬
sequently worked at Harvard U. and New
York U. In 1973 he won the Nobel Prize
in Economics.

LEOPARD, Panihera pardus, abig cat
similar to the jaguar, with ayellow coat
marked wi th b lack roset tes. Found in a
variety of habitats across Africa and Asia,
they are agile cats which rely when hunt¬
ing on their power to spring quickly. The
leopard is well known for its habit of
dragging its kill up into atree out of the
reach of jackals and hyenas. The kill may
weigh more than the leopard itself.
LEOPOLD, three kings of the Belgians,
Leopold I(1790-1865), aSaxe-Coburg,
was elected king by the Belgians in June
1831. He did much to create national unity
and carried out some reforms. He was the
uncle of England’s Queen Victoria.
Leopold II (1835-1909). his son. reigned
from 1865. He promotwl exploration in
Africa and in 1885 established the Ccxigo
Free State (see zaire), which he exploited
for personal gain until it was taken over
by the Belgian government in 1908. There
was great commercial and industrial
growth in Belgium during his reign.
Leopold III (1901-1983), reigned 1934-
1651. He lost popularity by ordering sur¬
render to the Nazis in 1940, and was com¬
pelled to abdicate in favor of his son
B A U t X J U l N .

LEOPOLD, Nathan, Jr. (1904-1971).
and Richard Loeb (1905-1931), US mur¬
derers. Brilliant sons of wealthy Chicago
families, they kidnapped and murdered
(1924) 14-year-old Bobby Franks in a
"perfect murder." Defend^ by Clarence
darrow, they were sentenced to life im¬
prisonment. Loeb was murdered in prison.
Leopold, released in 1958. worked as a
medical technician in Fhierto Rico.
LEPIDOPTERA, the insect order that in¬
cludes the BurniRHJES and moths. Their
bodies and wings are covered with minute
scales of chitin often pigmented to
produce the colors and patterns charac-
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vised the building of it (1859-69) himself.
His later plans for aPanama canal failed.
LE^ING, Doris (1919- ) , B r i t i s h
novelist, and short story writer, raised in
S o u t h e r n R h o d e s i a , w h o h a s d e a l t
perceptively with the struggles of intellec¬
tual women for political, sexual, and artis¬
tic integrity. Her major works include The
Golden Notebook (1962), The Four-Gated
City (1969) (part of TTie Children ^
Violence series) and The Good Terrorist
(1985).
LESSING, Gotthold Ephraim (1729-
1781), German playwright, critic and
philosopher, founder of anew national
literature. He rejected French classicism
and pioneered German bourgeois tragedy
with Miss Sara Sampson (1755). He also
wrote the influential com^y Minna von
Bamhelm (1767), the prose tragedy
Emilia Galotti (1772) and the dramatic
poem Nathan the Wise (1779). The
treatise Laokoon (1766) critically con¬
trasted the natures of poetry and painting.
LETHE, in Greek mythology, ariver of
t h e u n d e r w o r l d w h o s e w a t e r s , w h e n
drunk, brought forgetfulness of the past.
LETTUCE, apopular salad plant that has
been cultivated since the times of ancient
Greece. It is harvested before its long
flower stem can shoot up and bear the
small yellow IIowcts that open only in the
morning. European prickly lettuce has
beat introduce to Arnica, where it
grows like its relative the compass plant.
LEUCTRA, Battie of, battle in 371 BC
that made Thebes sufrome in Greece. The
Thebans under Epaminondas crushed the
numuically superior Spartans by using
brilliant iimovatory tactics.
LEUKEMIA, malignant proliferation of
white blood cel ls in blood or bone mar¬
row. It may be divided into acme and
chronic forms fm both granulocytes and
lymphocytes. In acute forms, primitive
cells predominate and profession is rapid
with ANEMIA, bruising and infection. Acute
lymphocytic leukemia is commonest in
young children. Chronic forms are present
in adult life with mild systemic symptoms,
susceptibility to infection and enlarged
LYMPH nodes (lymphatic) or spleen and
UVER (granulocĵ c). Cancer chemothera¬
py and ANfiBrcrncs have greatly improved
survival prospects.
LEUTZE, Emanud (1816-1868), US
historical painter. His large-scale, patriotic
works include Westward the Course of
Empire Takes Its Way and Washington
Crossing the Delaware.
LEVANT, the EMeditmanean countries,

Greece, Lesbos was the home of sappho,
ARBTOTT.E, and EPICURUS.
LESOTHO, fonnerly Basutoland, lard-
locked kingdom surrourxled by. and
ectmomically dependent on, the white-
ruled Republic of South Africa.

Official name: Kingdom of Lesotho
Capital: Maseru
Area: ll,720sqnu
Population: 1,801,000
Growth ra te : 2 .6%
Languages: Sesotho, English
Religions: Christian, Animisi
Monetary unit(s): 1loti =lOOcents

Land. Part of the great plateau of S
Africa, Lesotho lies mainJy between
8,000ft and Il.OOOR. In the Eand Nis (he
Drakensberg mountain range. The chief
rivers are the Orange Rand its tributaries.
Armual rainfall averages under 30in and
temperatures vary seasonally from 93*F to
30*F. Sparsely forested, Lesotho is mainly
dtygrasslarHl.
People and Economy. The Basmo, who
comjwisc all but 1% of the population, arc
chiefly rural. Education is mainly in the
hands of missionaries; there is aliteracy
rate of about 50%, and about 70% of the
people are Christian. An agricultural
country, Lesotho is heavily dependent on
livestock and food crops such as wheat
and maize. Poor fanning techniques have
resulted in ashortage of good land.
History. The nation was established cl829
by Chief Moshoeshoe 1, who secured
British protection from Boer encro¬
achment. As Basutoland, it was under
British rule from 1884, gaining inde^
pendence in 1966.
L E S P E D E Z A , a n y o f a g e n u s o f
shrublike plants and herbs characterized
by 3-paned leaves and smooth edges. The
plants are grown in clusters and have pea¬
shaped flowers.
LEmEPS. Fe rd inand Mar ie , V i comte de
(1805-1894), French diplomat whose idea
for acanal to cross the isthmus of Suez
resulted in the subz canal. Lesseps super-
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HOBBBS OS an ollegorica! tide for the state.
L E V l - M O N TA t C I N l R i t a ( 1 9 0 9 - ) .
US-Italian scientist, shared the Nobel
Prize for Medicine or Physiology (1986)
with Stanley Cohen for their discoveiy of
a n a t u r a l s u b s t a n c e t h a t s t i m u l a t e s t h e

growth of nerve cells.
LEVINE, Jack (1915- \US sat i r ical
painter. Believing that art must have some
social significance, he rejwis abstract art
in favor of asatirically distorted realism,
seen in such works as Feast of Pure
Reason (1937), Welcome Home (1946)
and Gangster Funeral (1953).
LEVINE, James (1943- ). US pianist,
conductor and opera executive. In 1964-
70 he was an apprentice conductor of the
Cleveland Symphony Orchestra under
George Szell and then assistant conductor.
In 1972 he became principal conductor at
the Metropolitan Opera, where he was ap¬
pointed music director in 1976. He
received the additional post of artistic
director in 1988.

LEVÎ  Philip (1900-1987), US medi¬
cal scientist, apioneering researcher in
serums and antib îes who discovered the
Rh factor in human Buxm.
LfiVI-STRAUSS, Claude (1908- ),
Belgian-born French social anthropolo¬
gist, best known for his advocacy of struc¬
turalism, an analytical method whereby
different cultural patterns are related so
that the universal logical substructure un¬
derlying them may be elicited. His writ¬
ings include Structural Anthropology
(1958) and The Savage Mind (1962).
LEVITES, in ancient Israel, the tribe de¬
scended from Levi, son of Jacob. As
priestly auxiliaries the care of the Aric and
the Sanctuary was their special respon¬
sibil ity, and in Jerusalem they had
hereditary duties at the Temple and were
later teachers of the Law.
LEVITICUS, in the Old Testament, third
of the five books of the PENTATEUCa It is
essentially acollection of liturgical and
ceremonia l laws.
LEVrrr, WllUam Jaird (1907- ), US
builder who revolutionized the housing in¬
dustry after WWII with moderately
priced, mass-produced, one-family subur¬
ban hou.ses in Levi t towns in New York,
New Jersey, and Pennsylvania.
LEWES, George Heni7 (1817-1878)
English author and critic. He wrote on
philosophy, but his most successful work
was his Ufe of Goethe (1855). He greatly
influenced George eliot, with whom he
lived riom 1854.
LEWIN, Kurt (1890-1947), German-

from Turkey to Egypt (inclusive), so
named from the French lever (to rise),
Levant implying lands of the sunrise, that
is, of the east.
LE VAU, Louis (1612-1670), Fiwtch ar¬
chitect employed by Louis XIV on the
Louvre and the palace at Versailles.
LEVELLE^ radical reformers of the
English Civil War and Commonwealth
period. Their leader. John ulburne. advo¬
cated ar^ublic, economic reforms and
political and religious equality. Oliver
CROMWELL, to whom they were bitterly op¬
posed, broke their power.
LEVER, the simplest machine, arigid
beam pivoted at â crum so that an ̂ ort
acting at one point of the beam may be
used to shift aload acting at another point
on the beam. There are three classes of
lever those with the fulcrum between the
elTort and the load; those with the load be¬
tween Che fulcrum and Che effort, and
those with the effort betwe«i the fuienun
and the load. The part of the beam be¬
tween the load and the fulcrum is the load
arm; that between the effort and the
fulcrum, the effort arm.

The effort multiplied by the len^ of
the effort arm equals die load multiplied
by the length of the load aim: aload of
50kg, 5m from the fulcrum, may be
mov^ by any effort 10m from the
hilcrum greater than 25kg (the longer the
effort arm. the less effort required). Load
divided by effort gives the mechanical ad¬
vantage; in this case 2. Afirst-class lever
(e.g., acrowbar) has amechanical ad¬
vantage greater, less than or equal to 1; a
second-class (e.g., awheelbarrow), always
more than 1; athird-class (e.g., the human
arm), always less than 1. (See also Ar¬
chimedes; MECHANICS.)
LEVERRIER, Urba in Jean Joseph
(1811-1877), French astronomer whose
calculations from the perturbations of
Uranus led to the discovery of the planet
N M i u n e .
LEVESQUE,
dian politician, afounder and leader of the
Parti Quebecois committed to inde¬
pendence for Quebec. He was elected
(1976) premier of Quebec, but arefe¬
rendum on separation was rejected (1980)
and the party dropped (1985) that goal.
Levesque resigned as party leader and pre¬
mier.

LEVIATHAN, in the Bible, the name of
aprimordial monster, or, as in the Book of
Job. asea monster, perhaps awhale. The
name is commonly used for anything mas¬
sive, particularly ships. It was used by

Ren6 (1922-1987), Cana-
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bom US psychologist, an early member of
the GESTALT PSYCHOLOGY school, best

known for his development of field theory
and especially the concept of group
dynamics-
LEWIS, Cart {1961- ) , U S t r a c k s t a r
who won four gold medals in the 1984
Los Angeles Olympics, duplicating the
1936 feat of Jesse Owens.

LEWIS, Cecil Day (1904-1972), English
poet and critic, poct laureate ftom 1968.
The Magnetic Mountain {193‘i) is his best-
known work from the 1930s, but his style
matured fully after 1945. He wrote novels
under his own name and detective novels
as "Nicholas Blake."
LEWIS, Caive) S(Uples) (1898-1963),
British author, literary scholar and Chris¬
tian apologist. Of more than 40 books his
best known is The Screwtape Letters
(1942), adiabolical view of humanity. The
Allegory of Love (1936), his major critical
work, is astudy of love in medieval
l i t e r a t u r e . H e a l s o w r o t e a w e l l - k n o w n

science-fiction trilogy and the Narnia fan¬
tasies for children.
LEWIS, Gilbert Newton (1875-1946),
US chemist who suggested that covalent
bonding consisted of the sharing of
v^ence-electron pairs. His theory of acids
and bases involved seeing acids (Lewis
acids) as substances which are able to ac¬
cept electron pairs from bases which are
electron-pair donating species (Lewi.s
bases). In 1933. Lewis became the first to
prepare heavy water (D2O).
LEWIS, John Llewellyn (1880-1969).
colorful American labor leader, president
o f the Un i ted Mine Workers o f Amer ica
192019660. He organized the Congress of
Industrial Organizations in 1935 as arival
to the AMERICAN FEDERATION OF LABOR,
beginning abitter rivalry; he resigned as
president of CIO in 1940.
LEWIS, Ma t thew Gregory "Monk"
(1775-1818). English poet, dramatist and
n o v e l i s t , b e s t l o i o w n f o r t h e G o t h i c
romance Ambrosio, or The Monk (1796),
which blended natural and supernatural
horror with perverse sexuality. Amember
of Parliament 1796-1802, he sought
humanitarian reforms of slavery in the
West Indies.
LEWIS, Meriwether (1774-1809). Ame¬
rican explorer and commander of the
L E W I S A N D C L A R K E X S ^ I T I O N . w h l c h
penetraied to the NW Pacific coast 1804-
06. In 1808 he became governor of the
Louisiana Territory, but was badly af-
feaed by the pressures of the post. En
route for Washington, he was found dead

at alonely inn in Tenn., either by murder
or suicide.
LEWIS, Oscar (1914-1970), US
anthropologist. He presented die con¬
troversial thesis of the "culture of poverty”
in notable biographical accounts of im¬
poverished Ladn Americans such as Five
/families (1959), The Children of Sanchez
(196!)andLaVido( I966).
LEWIS , S inc la i r ( 1885 -1951 ) , US
novelist, be.sl known for five novels
satirizing small-iown life in the Middle
West, an environment in which he himself
grew up and only escaped from at college.
Main Street (1920) was his first major
success. Babbitt (1922), asatire on die
provincial small businessman, is perhaps
his best-knowB book. He refused aPul i t¬
zer Prize for Arrowsmiih (1925); it was
followed by Elmer Gantry (1927) and
Dodsivorih(\929).ln 1930 be became the
first American to win the Nobel Prize for
L i te ra ture , but h is work dec l ined there¬
af ter.
LEWIS AND CLARK EXPEDITION,
first overland American expedition to the
NW Pacific coast, under the command of
Meriwether lewis and William clark,
with Sacagawea, the Indian wife of an ex¬
pedition member, acting as interpreter and
guide. Setting out from St. Louis in May,
1804, the expedition pushed westwards
through the Rockies, reaching the Pacific
Ocean at the mouth of the Columbia Rin
Nov., 1805. They returned to St. Louis in
Sept.. 1806. Tlw expedition was dis¬
patched by President Jefferson to explore
the newly purchased Louisiana Territory
which expanded America’s borders to the
Continental Divide. It caught the popular
imagination and played amajor part in es¬
tablishing the view that it was the
"Manifest Destiny” of the US to expand to
the Pacific Ocean.
LEXINGTON, Battle of, first engage¬
ment of the American REvot.unwiARY war
on April 19, 1775. Aforce of around 700
British troops marching to deseoy illegal
military stores at Concord, Mass., were
mei at Lexington by 70 mihutemen. These
obeyed an order to disperse, but one fired
ashot which was returned by avolley,
lulling eight Americans and wounding ten.
The British marched on unopposed, but
were turned back at the battle of concord.
LEYDEN JAR, the simplest and earliest
form of CAPACITOR, adevice for storii^
electric charge. It comprises aglass jar
coa ted i ns ide and ou ts ide w i th uncon¬
nected metai foils, and aconducting rod
which passes through the jar's insulated
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Va.. 1863-64. Aconverted warehouse, it
lacked beat, ventilation and sufficient
sanitation. Up to 1.200 prisoners were
confined th«e and when food supplies be¬
came inadequate many died in the bad
cond i t ions .
LIBEL, afalse and malicious statement in
writing or other durable form (such as on
film), tending to injure die reputation of a
living person, or blacken the memory of
the dead. In US law the truth of the state- ̂
meat creates avalid defense in an action
for l ibel . The 1st Amendment to the US
Constitution shields the press against cer¬
tain l ibel suits unless malice or reckless
disregard for truth is proved.
LIBERAL ARTS, term now applied to
college curriculums covering such sub¬
jects as languages, philosophy, history,
literature and pure science, when these are
studied as the basis of ageneral or liberal
education, and not as professional or voca¬
tional ski l ls.
L IBERALISM, apol i t ica l phi losophy
that stresses individual liberty, freedom
and equality of opportunity. Liberalism
lends to place its faith in progress. Classi¬
cal liberdism developed in Europe in the
!8th century, characterized by arational
critique of tradidonai institutions and a
distrust of state power over individuals
and interference in the economy. Modem
liberalism accepts state interference in the
economy but is still very concerned with
social issues such as civil rights and
equality of opportunity. In the US, ade¬
gree of liberalism has been the dominant
creed of both major political parties.
L I B E R A L R E P U B L I C A N P A R T Y , a

party formed during the administration of
President U. S. grant, seeking reconcilia¬
tion with the South and action against cor-
roption in government and public service.
In 1872 the Liberal Republicans no¬
minated Horace gr£ELEY for president but
when he was soundly defeated the party
effectively broke up.
L I B E R A T I O N T H E O L O G Y , R o m a n
Catholic intellectual movement, par¬
ticularly in Latin America, that combines
biblical and Mardst themes in its critique
of oppressive social and political struc¬
tures. I ts fo l lowers have somet ime been
active in revolutionary movements. In
1984 the Vatican repudiated liberation
theology for its adoption of the Marxist
concept of class struggle in pursuit of so¬
cial justice.
LIBERIA, oldest black republic in Africa.
It is on the Wcoast of Africa, bordered by
Sierra Leone, Guinea and the Ivory Coast.

stopper to connect with the inner foil. The
jar is usually charged from an electrostatic
generator. The device i.s now little used
outside the classroom.
LEYTE, fertile mountainous island in the
Philippines, scene of amajor landing by
US forces in the WWIl Philippines cam¬
paign. The economy rests on rice and com
and various cash crops, although man¬
ganese dejMsits are also exploited.
LEYTE GULF, Battle of, amajor air-sea
battle off Leyte Island in the Rrilippines
on Oct. 25-26. 1944, in which the
Japanese were decisively defeated in an
attempt to decoy the US 3rd Fleet Nand
attack the landing on Leyte it was prdtect-

LHASA, former capital of Tibet, now
capital of the Tibetan Autonomous Region
of China. Western visitors were dis¬
couraged before the 20th century, and
Lhasa became known as the ''Forbidden
City." Centered around amassive Bud¬
dhist temple, it is dominated by the Potala,
f o r m e r c i t a d e l o f t h e d a l a i l a m a , o n a
400ft hillside above the city. It was atrad¬
ing center before it was occupied by the
communist Chinese in 1951. Most of the
former inhabitants have been resettled,
and the population is now substantially
Chinese. Some light industry has also
been developed. Pop 382,560.
LHEVINNE, jozef (1874-1944), Rus¬
sian-born US pianist noted for his brilliant
performances of the music of chopin and
TCHAIKOVSKY. He and h is wi fe . Rosina
(1880-1976), also aconcert pianist,
emigrated in 1919 to the US, where both
joined the faculty of the Juilliard School
of Music in New York. Rosina Lhevinne
became one of the century's most
celebrated teachers of piano.
LIANA, awoody, perennial cl imbing
plant with very long stems, which grows
around trees up to the canopy, where th«e
is more sunlight. Lianas are common in
tropical rain forests, were individual stems
may grow up to 225fl long.
L I A Q U AT A L I - K H A N
Pakistani political leader. Aleader of the
Muslim League and chief lieutenant to
Mohammed Ali jinnah in Indian politics,
he became (1947) the first prime minister
of Pakistan. He was assassinated.
LIBBY, Willard Frank (1908-1980). US
chemist awarded the 1960 Nobel Prize for
Chemistry for discovering the technique
of radiocarbon dating (1947), the first
method of radioisotope dating.
LIBBY PRISON, notorious Confederate
prison for Union officers in Richmond,

m g .

(1895-1951),
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ment as acondition for further aid.
History. The first repatriated slaves ar¬
rived from the US in 1822 under the aegis
of the American Colonization Society.
The se t t l ement was named Monrov ia in
honor of US President James Monroe. In
1847 t he se t t l e r s dec la red t he i r i nde¬

pendence. Liberia gradually extended its
territory by signing treatie.s with local
chiefs, or by buying or claiming land. In¬
equities in we t̂h and political power
have caused antagonisms between Ame-
rico-Liberians and indigenous Africans
over the years.

William V. S. Tubman was president
f rom 1944 un t i l h is death in 1971. H is
successor, William R. Tolbert, Jr., was as¬
sassinated in 1980 by soldiers of in¬
digenous origin who assumed control of
the government. Coup leader Samuel K.
Doe remained president following areturn
to civilian rule in 1985. Doe’s tyranoical
rule, and his favor i t ism toward members
o f h i s o w n K r a h n e t h n i c g r o u p ,
precipitated acivil war in 1990 in which
the anfigovemment forces were composed
chiefly of members of the Gio and Manu
groups. In Sept. 1990 Doe was captured
by rebels and executed. The war continued
for another year as rival rebel armies
fought for control of the country. The
Economic Community of West African
States intervened in IWl, and peace talks
were held in the Ivory Coast at which a
proposal for internationally supervised
elections was accepted.
LIBERTARIAN PARTY, US pol i t ical
party which stresses individual rights. It
favors the unfettered right of private
property and alaissez-faire, free-market
economy. Libertarians regard the state as
the greatest threat to liberty and oppose
government snooping in private lives arid
the use of taxes for war preparations.
LIBERTY, Statue of, or in frill. Liberty
Enlightening the World, a152ft copper
female figure on Liberty Island in New
York Harbor. The statue, designed by
Fr€d6ric bartooldi, was given to the US
by France on the 100th anniversary of US
independence. In July 1986, following a
two-year $70 million restoration, the cen¬
tennial of the statue was marked with four
days of celebration in and around New
Yo r k H a r b o r.
L I B E R T Y B E L L , f a m o u s A m e r i c a n b e l l
housed in Independence Hall, Philadelp¬
hia. It was cast in London and arrived in
America in 1752. It rang on many historic
occasions, including the announcement of
the Declaration of Independence on July

Official name: Republic of Liberia
Capital: Monrovia
Area: 38,250sq mi
Population: 2,735,000
Languages: English: tribal
Religions: Protestant. Roman Catholic;
M u s l i m : A n i m i s t
Monetary unit(s): ILiberian dollar =
100 cents

Land. Liberia is only slightly larger than
Ohio. Beyond anarrow coastal plain it
consists of tropical rain forests, with
mountainous plateaus in the interior. The
climate is hot and humid, with an average
temperature of 80’F, and up to 150in of
rain ayear.
People. Liberia was settled in the early
I9 th century as ahaven for f reed
A m e r i c a n s l a v e s , w h o s e d e s c e n d a n t s
dominated the country's economy and
politics until recently. Called Americo-
Liberians. they are Christian, English-
speaking and generally live in coastal
urisan areas. Literacy is high among this
group, many of whom are professionals.
Indigenous Africans, 90% of the popula¬
tion, generally speak tribal languages and
live in rural areas, engaging in subsistence
farming. There are 16 principal tribes.
Most practice traditional African religions,
although about 15% adhere to Islam and
10% to Christianity; most are illiterate.
Economy. The Liberian economy is still
underdeveloped. Its main industries are
rubber plantations, established in the
1920s, and the mining of iron ore. dating
from the 1950s. Both of these have been

run and maintained by US firms. Apart
from iron ore and rubber, Liberia exports
several crops including coffee, sugarcane,
bananas and cocoa. Valuable foreign ex¬
change is also earned by registering
foreign ships under extremely lax rules;
this practice has made the Liberian mer¬
chant navy appear to be one of the world’s
largest. By 1987 however, the economy
was in shambles, and the US sent in a
team of economists to help the govern-
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the S. There are also Bedouins and Tua¬
regs in the Sahara regions. Sunnite Mus¬
lims predominate, and Islam is the state
religion. Only about 30% of the total
population live in urban areas, the largest
of which is Tripoli, located on the coast.
nUteracy has b̂ n reduced to about 25%
as oil revenues have funded flee and com¬

pulsory primary educaiimi.

8, 1776; having been twice recast, it
reputedly ciack^ while tolling for the
funeral of Chief Justice John Marshall in
1835.
LIBERTY PARTY, antislavery political
party founded in 1839 by J. G. birnby and
other aboHtionists. In 1840 and 1844 it put
up presidential candidates, but in 1848 the
{arty united with othM groups to form the
F R E E s o n . P A R T Y .

L I B R A R Y. T h e e a r l i e s t l i b r a r i e s w e r e

kept by ancient peoples of Meso¬
potamia; inscribed clay tablets have been
found going back to about 3500 BC.

The oldest library in the US originated
in tte 320 books b̂ ueatbed by John har-
va!U>(1638), Harvard U’. schief benefao
mr. The present library of congress
developed from apurchase (1814/15) of
JEFFERSON’S peistHî  library by Congress.
The first tax-supported public lib^ was
established in New Hampshire in 1833.
The American Library Association wm
founded in 1876. An important figure in
library history is Melvil Dewey, whose
decimal classification system has now
been adopted in many countries. In the
late 19th century great industrialist.s such
as Andrew carneoe were often benefac¬
tors of libraries. In the 20th century the
public library system has been extended
and consolidated. There are many types of
libraries, ranging from the gr^t university
research libraries to school libraries, busi¬
ness libraries and area public libraries.
LIBRARY OF CONGRESS, national
library of the US, located to the Eof the
Capitol in Washington, D.C. Originally
established by Congress in 1800. it now
contains more than 70 mil l ion i tems, in¬

cluding books and pamphlets. Since 1870
the library has been entitled to two free
copies of all material copyrighted in the
US. The library’s catalog, the National
Union Catalog, lists books in librarie.s all
over the US and Canada.
LIBYA, independent republic in North
Africa, ahistoric state once an imponani
pan of the Roman empire.
Land. Most of the country is in the Sahara
Desert, although there is afenile strip
along the Mediterranean coast where 90%
of the population lives, with an average
rainfall of lOin and awarm Mediterranean
cl imate.

People. The population is predominantly
Arab, but there are many Berbers—the
original inhabitants—of Hamitic stock,
with astrong Negroid strain. They live by
small-ciop, primitive fanning along the
Mediterranean coast and in the desen to

Official name: Socialist People’s Libyan
Arab Jamahiriya
Capital: No official capital; government
offices dispersed
Area: 68S.524sq mi
Population: 4,351,000
Growth ra te : 3 .0%
Languages: Arabic; Italian used
Religion: Muslim
Monetary Unitfs): 1Libyan dinar =
1,000 dirhams

Economy. In 1959 the discovery of vast
petroleum reserves in the desen revolu¬
tionized the economy. New homes, power
stations, roads, irrigation projects, schools
and hospitals have been built, and from
1962 to 1975, GNP increased twentyfold.
In the 1980s declining oil revenues due to
adrop in world oil prices led to acutback
in development projects; nevertheless,
work on acanal to transpon water ftnm
under the Libyan desen to coastal cities
began in 1984. Crude oil still accounts
for more than 95% of export revenues,
although agriculture employs amuch
larger share of the labor force. In the coas¬
tal area barley, wheat, millet, oranges,
olives, almonds and groundnuts are
grown. Dates are plentiful in the desert
oases, and nomads raise livestock. Libya
consumes much of its own agricultural
produce, and is anet importer of
f o o d s t u f f s . P e t r o c h e m i c a l s h a v e b e e n
added to the traditional textile and leather
industr ies.
History. Because of Libya’s strategic
position on the Mediterranean coast, it has
been occupied by many foreign powers
throughout its history—the ancient Greeks
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Egyptians, Romans. Arabs and Ottoman
Tur̂  conirolied the country successively.
In 1912 Italy annexed Libya, although it
was not able to end Libyan armed opposi¬
tion until 1932. In WWII Libya was an
Axis military base and the scene of desert
fighting between the Axis powers and the
Br i t i sh .

In 1951 the UN declared Libya an inde¬
pendent sovereign state under the rule of
King Idris I. He was overthrown on Sept.
1. 1969, by amilitary coup led by Colonel
Muammar al-Qaddafi who proclaimed
Libya arepublic; it is in effect an Islamic
military dictatorship. In 1973 he launched
a"cu l tura ] revo lu t ion. " miming the
country along socialist lines, including
nationalization of key industries. Apromi¬
nent follower of pan-Arabism, he has un¬
successfully attempted to unite Libya with
Egypt, Syria. Sudan, Tunisia, Chad.
Morocco, and Algeria. Afervent opponent
of Israel. Qaddafi has supported various
international terrcaisi groups: this support
led to aUS air attack on Libya in 1986.
He has also been charged with intervening
in the internal affairs of neighboring
countries, particularly Chad, where
Libyan troops suffered major defeats in
1987.

In Apr. 1992 the UN banned flights into
and out of Libya as well as the sales of
military equipment to Libya because of
Libya's refusal to assist in the investigati¬
ons of the 1988 bombing of aUS plane
over Scotland and the 1989 bombing of a
French plane over Niger in which
evidence pointed to Libyan involvement.
LICE, wingless parasitic insects of two
orders; Mallophaga, bird lice or biting
lice, and Anoplura, mammalian or sucking
lice. Dorsoventrally flattened with abroad
clearly segmented abdomen, lice are well-
adapted to moving between hair or
feathers, and arc usually hosi-specific.
Bird lice feed with chewing mouthparts on
feather fragments or dead skin, oc¬
casionally biting through the skin for
blood. Mammalian lice feed purely on
blood obtained with needlelike sucking
mouthparts. The human lice are in-
stmmental in the spread of several dis¬
e a s e s .

LICHEN, name given to plants that are in
f a c t a n a s s o c i a t i o n b e t w e e n f u n g i a n d

ALGAE. The fungus prevents the aige from
d^ing-out, while the alge probably pro¬
vide assistance to the fungus in mineral
absorption. This relationship is aform of
SYMBIOSIS. Lichens occur on the bark of
trees, rotting wood, rock and soil. They

are particularly important because they are
primary colonizers of bare rock.
LICHTENSTEIN, Roy (1923- ), US
painter prominent in the pop art move¬
ment of the early !960s. He depicted
comic strip frames and used commercial
art techniques, such as Bendav dots, in his
w o r k .
LICK OBSERVATORY, astronomical
observatory, opened in 1888, on Mi
Hamilton, Cal. Financed by James Lick
(1796-1876), it was turned over by him to
the U. of California. Among its six major
telescopes are the second largest refracting
telescope in the world (36in) and aI20in
reflecting telescope.
LICORICE, aEuropean herb with blue
flowers and lemon-yellow roots which
contain ajuice used as aflavoring.
Licorice has long been used as acure for
s o r e t h r o a t s a n d i t i s o f t e n a d d e d t o

medicines to mask disagreeable tastes. It
is widely used as aflavoring for tobacco
and confectionery. Spain is now the main
producer of licorice.
LIDDELL, Henry Geoi^e (1811-1898),
English scholar, dean (1855-91) of Christ
Church, Oxford, coauthor with Robert
Scott of afamous Greek-English Lexicon
(1843). His daughter. Alice Liddell (d.
1934), was the child for whom Lewis Car-
roll wrote A/ice in Wonderland {l%65).
LIDICE, Czech village, about 16mi NW
of IVague, destroyed by the Gestapo in
1942 as areprisal for the assassination of
Reinhard heydrjch, the Nazi governor of
Bohemia. Anew village has been built
n e a r t h e s i t e , w h i c h i s n o w a n a t i o n a l
m e m o r i a l .
LIE, Trygve Halvdan (1896-1968), Nor¬
wegian statesman, first secretary-general
of the United Nations 1946-53. He belie¬
ved in the UN as an effective peace agen¬
cy. and incurred Russian hostility by his
support for UN action in Korea. He
resigned in 1953 to ease the tension over
Korea. Reruming to Norway, he served in
ministerial and ambassadorial posts, and
as governor of Oslo.
LIEBER, Francis (1798-1872), German-
bom US political philosopher, editor of
the first edition of the Encyclopedia
Americana (13 vols., 1829-31). He wrote
significant books on law and government
while teaching at South Carolina College
(now Uof South Carolina; 1835-56) and
Columbia U(from 1856).
LIEBERMANN, Max (1847-1935). Ger¬
man painter of the Impressionist and
Realist schools. Heavily influenced by
Courbet and Millet, his genre paintings of
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peasant life, such as Potato Harvest
(1875) and Beach at ScheveningenO^OS),
are nonetheless CJerman in style.
L IEBIG, Baron Jus tas von (1803-
1873), German chemist who with Frie¬
drich Wohler proposed the radical theory
of organic smicture. This suggested that
groups of atoms such as the benzoyl radi¬
cal ((^sHsCO-), now known as the benzoyl
group, remained unchanged in many
chemical reactions. He also developed
methods for organic quantitative analysis
and was one of the first to propose the use
of mineral fertilizers for feeding plants.
LIEBKNECHT, Karl (1871-1919). Ger¬
man socialist leader, one of the founders
of the German Communist Party. He was
mainly known as acampaigner against
militarism. With Rosa Luxemburg be took

pan in the spartaCus league's abonive
uprising in 1919. after which lie was ar¬
rested and shot.

LIECHTENSTEIN, tiny European prin¬
cipality in the mountains between Switzer¬
land and Austria.

zeriand. In 1986 women were granted the
right to vote.
LIEDER. See song.
LIE DETECTOR, or polygraph, device
which gives an indication of whether or
not an individual is lying. Though much
used in criminal investigation, its results
are only conditionally admissible as legal
evidence. Its use is based on the assump¬
tion that lying produces emotional, and
hence physiological (see emotion), reac¬
tions in the individual. It usually measures
changes in blood pressure, pulse rate and
r e s p i r a t i o n ; s o m e t i m e s a l s o m u s c u l a r
movements and reRSPiRATtON Success
varies with the individual.
LIFE, the property whereby things live.
Despite the vast knowledge that has been
gained about life and the forms of life, the
term still lacks any generally accepted
definition. Indeed, biologists tend to
define it in terms that ^ply only to their
own specialisms. Physiologists regard as
living any system capable of eating, meta¬
bolizing. excreting, breathing, moving,
growing, reproducing and able to respond
to external stimuli. Metabolicallv. l ife is a
properly of any object which is sur¬
rounded by aderiniie boundary artd
capable of exchanging materials with its
surroundings.

Biochemically, life subsists in cellular
systems containing both nucleic acids and
PRarEiNs. For the geneticist, life belongs to
systems able to perform complex transfor¬
mations of oi^anic molecules and to con¬
struct from raw materials copies of them¬
selves which are more or less identical, al¬
though in the long term capable of
EvoumoN by natural selection. In terms of
THERMODYNAMICS it has been said that life
is exhibited by localized regions where net
order is increasing (or net entropy decreas¬
ing). But the scientist has no monopoly
over the use of the term, and for poets,
philosophers and artists, it carries another
myriad significations.

Life OD earth is manifest in an incredible
variety of forms—over 1million species
of animals and 330.(X)0 species of plants.
Yet, despite superficial differences, all cu'-
ganisms are closely related. The form and
matter of all life on earth is essentially
identical, and this implies that all living
organisms shared acommon ancestor and
that life on earth has originated only once.
LIFE EXPECTANCY, the number of
years aperson bom within aparticular
population group would be expected to
live, based on actuarial calculations. Life
expectancy at birth is usually lower chan

Official name: Principality of Liech¬
tens te in
Capital: Vaduz
Area: 62sqmi
Population: 28,000
G r o w t h r a t e : 0 . 6 %
Language: German
Religion: Roman Catholic
Monetary unit(s): 1Swiss franc =100
rappen

Industry has developed rapidly since
W W I I . P r e c i s i o n i n s t r u m e n t s a r e e x ¬
ported. Because of low taxes and bank
secrecy, Liechtenstein is the nominal
headquarters of thousands of iniemaiional
corporations. Foreign workers make up
between afourth and athird of the popula¬
t i o n . T h e m i l d c l i m a t e a n d a t t r a c t i v e

scenery make Vaduz, the capital, athriv¬
ing tourist center.

Independent since 1719. Liechtenstein
was closely linked with Austria until
1919; since then it has been lied to Swit-
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nature. Most light sources e îoy radia¬
tion emitted from bodies which have be¬

come hot or have been otherwise eoergeti-
caliy excited (see laser; luminescencs).
Light can be converted into eiectheily
using the pHoroBLECtiuc cell. Light used
for illumination is the subject of the
science of photometry. (See also omes.)
LIGHTHOUSE, tower with aii^t at its
head, erected on or near the coast, or on a
rock in the sea, as awarning to ships. One
of the earliest lighthouses was on the
Pharm peninsula at Alexandria, built in
the 3rd century BC and one of the seven
woNEQts OF Tie wexiLD. hi modnn light¬
houses, the lantern usually consists of a
massive electric light widi an elaborate
optical system, prodiudng intense beams
which sweep the horizon. Radio signals
may be transmitted, and fo^iotns are
somet imes used. Where condi t ions make
i t di fficult to bui ld al ighthouse, an
anchored Ughtsh^i may be used. Most
hothouses are operated by small teams of
men who may live isolate in the hot¬
house for weeks at atime.
LIGHTNING, adischarge of atmospheric
elei^city resulting in aflash of light in
the sky. Flashes range from afew mi to
about 9Saii in length, and typically
have an ener^ of around 300kWh and
a n e l e c t r o m o t i v e f o r c e a r o u n d l O O M V,

Cloud-to-ground lightning usually appears
forked. Arelatively faint light moves
towards Che ground at about 7Smi/sec in
steps, often branching or forking. As dtis
first pulse (leader stroke) nears the
ground, electrical discharges (streamers)
arise from terrestrial objects; where a
streamer meets the leader stroke, abri l l i¬
ant, high-current flash (return stroke)
travels up along the ioniẑ  path created
by the leader stroke at about 50,000mi/sec
(neariy 1/3 the speed of light). Several ex¬
changes along this same path may occur.

If strong wind moves the ionized path,
ribbon lightning results. Sheet lightning
occurs when acloud ei ther is i l luminated
f rom wi th in or reflects aflash f rom out¬
side; in the latter case often being called
heat lightning (often seen on the horizon
at the end of ahot day). Bali lightning, a
small luminous ball near the ground, often
vanishing with an explosion, and head
lightning, the afi^arance of luminous
"beads" along the channel of astroke, are
r a r e .

Lightning results from abuildup of op¬
posed electric charges in, usually, a
cumulonimbus cloud, negative near the
ground and posi t ive on h igh (see

after the first year of life because of infant
mortality.
LIGAMENT, aband of stn^ fibrous
tissue connecting bones at ajoint, or serv¬
ing to bold in place and su{^rt body or¬
gans.
LIGHT. EliCTROMAGNEnC RADIATION tO
which the human eye is sensitive. Light
radiations occupy the small portion of the
electromagnetic spscrauM lying between
waveleng^ 400nm and 770nm. Hie eye
recognizes lî t of different wavdengfc
as being of different colors, the shorter
waveluigths fbmiij^ flie blue eod of the
(visible) spectrum, the loog^ die red The
t«in U t̂ is also applied h) radiations of
wavelengths just outside the visible
spectrum, those of epê es greater than
that of visible light being called ultraviol^
light, those of lower eneigies, infrared.
(See ULTOAVtOLBT RADIATtWI; INFRARED
RADIATION.)

White light is amixture of radiations
from all parts of the visible spectrum.
Bodies witich do not themselves emit light
are seen by the light they reflect or trans¬
mit. In passing through abody or on
reflection from its surface, particular
wavelengths may be absorbed from white
lî t, the body consequently displaying
tire coins which remain. Objects which
reflect no visible light at all appear black.

For many years the nature <rf light
aroused controversy among physicists. Al¬
though HUYGENS had demonstrated that
REFLEcnON and refraction could be ex¬
plained in terms of waves—a disUirbance
in the medium—newton preferred to tiiink
of light as composed of material cor¬
puscles (particles). younG'S interference
experiments reestablished the wave
hypothesis and presnel gave it arigorous
mathematical basis. At the beginning of
the 20th century, tfte nature of light was
again debated as clanck and ejnstein
proposed explanations ofblackbody radia¬
tion and tlK PHOTOELECTRIC EFFECT res¬

pectively. which assumed that light comes
in discrete quanta of energy (see photon).
Today physicists explain optical pheno¬
mena in terms either of waves (reflection,
refraction, diffraction, interference) or
quanta (blackbody radiation, photoelectric
emission) as is required by each case (see
QUANTUM MECHANICS).

Light from the sun is the principal
source of energy on earth, being absorbed
by plants in PHorosYimtESis. Many other
chemical reactions involve light (sec
photochemistry; MtorooRAKtY) though
few artificial light sources are diemical in
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ELEanicrry). 'Diere are several Iheories
which purport to explain this buildup. Un¬
derstanding lightning might help us probe
the very roots of life, for lightning was
probably significant in the formation of
those organic chemicals that were to be
the building blocks of life.
LIGHT YEAR, in astronomy, aunit of
distance equal to the distance traveled by
light in avacuum in one sidereal year,
equal to 9,461 Tm (about 6million mil¬
lion miles). The unit has largely been
replaced by the parsec (1 ly =0.3069pc).
LIGNITE, or brown coal . See coal .
LIGNUM VITAE, aflowering tree of the
West Indies, Mexico, and Flor ida. I t has
extremely heavy wood, which sinks in
water, and is used for furaiture and mal¬
le ts . The wood a lso conta ins ares in so

that it makes self-lubricating pulleys and
rollers. Gum hom lignum vitae is used for
treating arthritis and gout, and asolution
of the gum has its color changed by blood,
so it is used to distinguish bloodstains.
LI HUNG-CHANG (1823-1901), Chin¬
ese general and westernizing statesman.
He helped crush the TAiPitio rebelijon
(1850-̂ ). As governor general of the ca¬
pital province, Chihli (1870-95), he tried
to modernize the army and introduce wes¬
tern industries, and was vimtally in charge
of conduaing China's relations with the
West .

LILRURNE, John (cl614-1657), Eng¬
lish pamphleteer and leader of the levei^
i£RS. Imprisoned 1638-40, he became a
c o m m a n d e r i n t h e c i v i l w a r ( 1 6 4 0 - 4 5 ) .
but was then persecuted, spending much
time in prison or exile. He remained pop¬
ular. however, and was twice {1649,1653)
acquitted of treason by aLondon jury.
LILAC, ashrub or small tree whose
pyramids of small, sweet-scented flowers
cap heart-shaped leaves. Lilacs come from
Asia and Eastern Europe and are now
widely grown as oniamcntats. Their stems
are used for making pipes.
LILIENTHAL, David Eli (1899-1981).
US lawyer and government official. He
was adirector (from 1933) and chaiman
(1941-46) of the Tennessee vau3y autho-
RTTY. As chairman (1946-50) of the
Atomic Energy Commission, he champio¬
ned civilian control of atomic energy.
LILIENTHAL, Otto (1848-1896), Ger¬
man pioneer of aeronautics, credited with
being the first to use curved, rather than
flat, wings, as well as fust to discover
several other principles of aerodynamics.
He made over 2,000 glider flights, dying
from injuries received when one of his

gliders crashed. (See also flight, hjstory
OH.)
LILIUOKALANI (1838-1917), queen of
Hawaii, who reigned 1891-93. She suc¬
ceeded her brother King Kalakaua. When
she tried to assert her royal powers,
Americans living in Hawaii fostered a
revolt in which she lost her throne. She
wrote the well-known farewell song
"Aloha Oe."
LILY, plant of the genus Lilium, of which
there are some 80 species, most with
showy flowers growing from bulbs. The
genus includes hyacinths, tulips, aspa¬
ragus. and plants of the onion genus.
LILY OF THE VALLEY, awoodland
plant that is widely grown in gardens and
indoor pots. It is not atrue lily and
produces while, bell-shaped flowers that
hang from along stalk and show up
against abackdrop of two broad, overiap-
ping leaves. The flower.s are sweet-
scented and are used in perfume. They
produce large red berries.
LIMA, historic capital and largest city of
Peru, about 8mi inland from the port of
Callao. Founded 1535. Lima was the chief
residence of the Spanish viceroys.
Earthquakes in 1687 and 1746 destroyed

'most of the city, but it still retains its old
character. The universî  dates from 1551.
Rapidly expanding. Lima has many in¬
dustries, including textiles, chemicals, oil
refining and food processing. Pop
5.963,(XH).
LIMA BEAN, highly nutritious member
of the pea family, rich in protein. Native
to tropical America, it is now grown in
warm climates throughout the world. The
beans grow in 2to 3in long pods on a
bush, or on avine that can be trained to
grow on trellises or poles.
LIMAN VON SANDERS, Otto (1855-
1929), German general who commanded
Turk ish a rmies in WWl a t ga ix ipou and
in Palestine.

LIMBOURG, Pol de (d. 1416?), Flemish
manuscript illuminator, one of three
brothers who a f ter 1404 worked for the

B u r g u n d i a n d u k e o f B e r r y. T h e i r
renowned devot iona l book o f hours , the
Tris riches heures du due de Berry, shows
coutlly life and landscape in brilliant
detail and dazzling color. (See also il-
LUMtNATJON, MANUSCRIH'.)
LIME, acitrus tree that grows afruit like
asmall pale green orange. Limes are
grown around the Mediterranean, in the
West Indies, Middle America, and India.
They are very rich in vitamin Cand were
once important in preventing outbreaks of
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of the leading lawyers in the state. From
1834 to 1841 he served in the 111. state

legisl^ure. He retained something of his
rough frontier manner, even after awell-
connected marriage, in 1842, to Mary
Todd. Lincoln entered the House of Rep¬
resentatives in 1847 as aWhig, but his op¬
position to the MEXICAN WAR lost him lus
seat in 1849. Returning to politics in 1854,
he took his stand on slavery. Iliou^ not
an abolitionist, he opposed the kansas-
NBBRASKA ACT of Senator Stephen
DOUGLAS, which by repealing part of the
MISSOURI COMPROMISE seemed likely to in¬
troduce slavery into the new Western ter¬
ritories. Lincoln’s speeches against
slavery in 1854 aligned him with the new
RCTUBUCAN PARTY, which he joined in
1856.

In 1858 he contested asenate seat with
Douglas, challenging him in aseries of
historic debates in which, thou^ he lost
the eleciion, Lincoln emerged as an orator
o f n a t i o n a l s t a t u r e . I n 1 8 6 0 b e w a s
nonunated as acompromise presidendal
cand ida te , w inn ing aga ins t asp l i t
Democratic vote. Before he took office as

president seven Southern statn had al¬
ready seceded ftom the Uiuot. Deter¬
mine to hold PORT SUMTER in S.C. for the
Union. Lincoln ordered supplies to its
beleaguered garrison. War broke out on
April 12, 186! (see civn. war. American).
A t fi r s t t h e N o r t h s u f f e r e d n u m e r o u s

reverses, but Lincoln built up the army,
blockaded southern ports and personally
directed strategy as commander in chief
until, in March 1864, he gave Ulys.ses S.
GRANT command of the armies in die field.
Grant and gifted subordinates like William
T. SHERMAN carried out Lincoln’s grand
strategy of multiple coordinated offen¬
sives against the numerically inferior
S o u t h .

In the continuing debate on slavery, Lin¬
coln put the Union before abolition, but in
response to increasing demands made the
Emancipation Proclamation on Jan. 1,
1863. It was to be followed by the 13th
A m e n d m e n t t o t h e u n i t e d s t a t e s c o n -
STTivnoN, sponsored by Lincoln. The tide
turned with Grant’s victory at Vicksburg
and LEE’S defeat at obttysboro (1863),
where Lincoln made his famous address.
In 1864 came the victories of the Shenan¬

doah Valley, Atlanta and MOBILE bay, and
Lincoln, who had lost some political
^und, was reelected.

In his second inaugural address in
March, 1865. he made plain his lenient in¬
ten t ions towards the South . Wi th in four

scurvy on long sea voyages. However, the
rind is very thin so limes do not travel
well. The lime trees of temperate regions
are in fact lindens.
LIMERICK, afive-line humerous verse
form, named for the Irish city of Limerick
but of unknown origin. It was popularized
by the English humorous poet Edward
Lear.
LIMESTONE, sedimentary rock consist¬
ing mainly of calcium carbonate (see cal¬
cium), in the forms of calote and
aragonite. Some limestones, such as
CHALK, are soft but others are hard enough
for use in building. Limestone may be
formed inorganically (oolites) by evapora¬
tion of seawater or freewater containing
calcium carbonate, or organically from the
shells of moUusks or skeletons of coral
piled up on sea beds and compressed. In
such limestone fossils usually abound.
LIMOGl̂ , city of Scentral France, on
the Vienne R. Renowned from the 13th to
the 17th century for its enamels, since the
18th century it has been an important por¬
celain manufacturing center. Other in¬
dustries include shoes and textiles. Pop
139,320.
LIMON, Jos6 (1908-1972), Mexican-US
dancer and choreographer. In the 1930s he
daiKed with the Humphrey-Weidman
company. With Doris Humphrey as artistic
director, he formed his own company in
1^ and choreographed for it Moot's
Fevone (1949), The Visiiation (1952) and
AChoreographic Offering (1963).
L I M P O P O R I V E R , o r C r o c o d i l e R ,
some l.lOOmi long, rising in South
Africa, and flowing in agrwt arc N. Eand
then SE through Mozambique to the In¬
dian Ocean. I t forms South Af r ica 's NW
front ie r w i th Botswana and i ts Nf ron t ie r
w i th Z imbabwe.
LINCOLN, Abraham (1809-1865), 16th
president of the US who, while leading the
North in the civil war. preserved the
Union, which he saw as abastion of
democratic government. By his emancipa-
TiON PROCLAMATION in 1863, he abolished
slavery in the conpee«ratb states. He was
not fne f rom faul ts and vacOlat ions, but
his patience, fortitude and fierce devotion

the Union made him one of America’s

greatest presidents.
Lincoln was bom in alog cabin in

backwoods Ky., and raised in poverty. His
fatiier Thomas, and stepmother Sarah
Bush Johnston Lincoln, were barely
literate. In 1831 Abraham set up house in
New Salem. 111., and taught himself law in
his spare time, eventually becoming one

t o
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weeks Grant took Richmond, and on April
9Lee surrendwed. Five days later Lincoln
was shot in his hox at the theater by John
Wilkes BOOTH, and died eariy on April 15.
L INCOLN, Ben jam in (1733 -1810 ) ,
A m e r i c a n o f fi c e r i n t h e r e v o l u t t c » n a r y
W A R . M a d e c o m m a n d e r o f t h e S o u t h
(1778), he was forced to suaender Char¬
leston in 1780. He became secretary of
war 1781-83 and in 1787, suppressed
S H A Y S R E B t i U J O N .

LINCOLN, Mary Todd (1818-1882),
wife of US president Abraham i.incoln.
The daughter of asocially prominent Ken¬
tucky family, she married Lincoln in
1842. Of ^eir four children—Robert
(1843-1926), Edward (1846-1850), Wil¬
liam (1850-1862), and Thomas (1853-
I871>^nly Robert outlived her. Her ec¬
centric behavior caused her to be briefly
institutionalized in 1875.
LINCOLN, Robert Todd (1843-1926),
son of Abr̂ m Lincoln, Having served
on ORAfTTS staff in the avn. war, he be¬
came acorporation lawyer, and was US
secretary ofwar (1881-85) and minister to
Great Bri tain (1889-93).
L I N C O L N C E N T E R F O R T H E P E R ¬

FORMING ARTS, in New Yoric City, a
complex of buildings, designed by leading
modem archi tects, to accommodate such
cultural organizations as the New York
Philharmonic Orchestra, Metropolitan
Opera. Juilliard School, theaters and a
library of the performing arts.
LINCOLN MEMORIAL, marble me-
morial to Abraham Lincoln at the end of
the Mall in Washington, D.C., dedicated
in 1922. It.s 36 Doric columns represent
the states of the Union when Lincoln was
president. The great hall contains ahuge
statue of Lincoln by Daniel Chester
F R E N C H .

L I N C O L N T U N N E L , r o a d t u n n e l ,
8,216ft long, under the Hudson Rfrom
Manhattan Island, New York City, to
W e e h a w k e n , N . J . T h e fi r s t t u b e w a s
opened in 1937: the second and third in
1945 and 1957.
LIND, Jenny (1820-1887), Swedish
soprano, the "Swedish nightingale." With
avoice of exceptional flexibility and
clarity, she had brilliant success in opera,
and a f te r 1849 in o ra to r io and concer t
reci tals.
LINDBERGH, Anne Morrow (1906- ).
US author and wi fe o f Char les A. und-

BEROH, noted for popular books about the
environment, wô  of poetry and writings
that eloquently express her personal
philosophy, gathered in two autobio¬

graphies and three volumes of diaries and
le t l e r s (1972 -1980 ) .
L I N D B E R G H , C h a r l e s A u g u s t u s
(1902-1974), US aviator who made the
first solo nonstop fli^t across the Atlan¬
tic, in 33 'h hcHirs, on May 20, 1927, in
'The Spirit of St. Louis." Ahero over¬
night, he became an airline consultant and
made many goodwill flights. The kidnap¬
ping and murder of his son in 1932 led to
afederal law on kidnapping. [>opularly
known as the Lindbergh Act. Criticized
for his pru-German. isolationist stance
1938-41 , he la te r flew 50 combat m is¬
sions in WWn. His autobiography. The
Spirit of Saint Louis (1953). won aIhilit-
zer Prize.

LINDEN, any of afamily of shade trees
native to temperate regions. Lindens are
also known as lime trees, bee trees, and
basswoods. There are 35 species. The
most common North American spraes is
the American linden (Tilia americana),
which can reach 125 ft.
LINDISFARNE or Holy Island, off the
coast of NE England, the earliest center of
Celtic Christianity in England. Settled by
Si. Aidan in AD 635, it became abishop¬
ric until The Danish invasions in 875. The
Undisfarne Gospels, afamous illuminated
manuscript, was created here c700.
LINDSAY, (Nicholas) Vadiel (1879-
1931), US poet of rhythmic, balladlike
verse designed to be read out loud.
Among the best known are The Congo"
(1914 ) and "Ab raham L inco ln Wa lks a t
Midnight" (1914).
LINDSEY, Benjamin Barr (1869-1949),
US jurist, Judge (1900-27) of the first US
iuvENiLE couRT(Denver).
LINEAR ACCELERATOR, in physics,
amachine in which chaiged particles are
accelerated to high speed in passing down
astraight evacuated rube or waveguide by
electromagnetic waves in the tube or by
electric fields.

LINE ISLANDS, coral-island group of
the Pacific Ocean; population 2,650. Eight
of the islands belong to Kirbatl and two
are administered by the US.
LINEN, yam and fobric manufactured
from the fibers of the flax plant. The stems
of the flax plant must first be softened by
soaking in water (retting). Next, the fibers
are separated from the woody core in a
"scutching” mill. The short fibers (low)
are combed out from the long fibers (line)
in the "hackling" mills. The tow is finally
spun into yam.
LINGUA FTLANCA, auxiliary, usually
hybrid language used between people of
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con"). Many branches of linguistics reach
into other fields of study, including
psycholinguistics (concerned mainly with
language acquisition), anthropological
and sociolinguistics (which relate lan¬
guage (0 culture and to socialization), ap¬
plied l ingi i ist ics (which focuses on
medrods of leaching languages), dialectol¬
ogy and geographical linguistics, and so

LINNAEUS, Carolus (1707-1778), later
Carl von Linae, Swedsh botanist and
physician, the fether of taxonomy, who
brought system to the naming of living
things. His classification of plants was
based on their sexual organs (he was the
first to use the symbols oand oin their
modem sense), an artificiality dropped by
later workers; but many of his principles
and taxonomic names are still used today.
LINPIAO (1907-1971), Chinese com¬
munist general and statesman. He was a
leader in the long march (1934-35) and,
by his capture of Manchuria in 1948. cru¬
cial in the final defeat of chiang kai-shek.
Minister of defense from 1959. he was a
leader of the "Cultural Revolution" (1965-
69). In 1969 he was dnignated the succes¬
sor of MAO TSE TUNG. He was killed in an
air crash, and the Chinese press later
reported that he had been escaping to Rus¬
sia after an abortive coup.
L I N I O N , R a l p h ( 1 8 9 3 - 1 9 5 3 ) , U S
anthropologist b̂ t known for the eclec¬
ticism of his studies in cultural anthkcmkh.-

OOY, as expressed in The Study of Man
(1936) and The Tree of Culture (1955),
LINNET, small, seed-eating bird of the
finch family, characterized by light tan
and brown feathers with darker patches on
the back and shoulders.
LINOTYPE, acomposing ot typ«etting
machine that revolutionized printing and
made possible the publication of low-
priced books and newspapers. The
linotype machine is said to be a"hot metal
slug-casting" device because it actually in¬
c l u d e s a c r u c i b l e o f m o l t e n m e t a l f r o m

which the type is cast.
LION, Panthera leo, one of the largest of
the big cats, distributed through Afeica
and Asia. They live in family groups
loosely associated into large social units
or prides, which share arange. Lionesses
usually kill for the pride, though the big¬
m a n e d m a l e s a r e w e l l a b l e t o I d l l f o r

themselves, and fiequencly do so—par¬
ticularly those in bachelor groups of im¬
mature males. Amazingly powerfu l
animals, they are characteristic of bush or
veld, killing zebra, wildebeest, even buf-

different tongues. Examples are puxhn
English. swAHiu and the Chinoor lan¬
guage. The original lingua franca
developed among medieval timers in die
Medi terranean. Alanguage used in
diplomacy, such as Rench, may also be
called alingua franca.
LINGUISTICS, the scientific study of
language. Interest in how language works
and the differences among iangwges ex¬
tends back to ancient times (witness the
^ntion ^voi to grammar in the classical
curriculum).

In the late Middle Ages and Renais¬
sance. the study of biblical and other an¬
cient texts marked the emergence of what
is now called bistotical, diachronic
liDguistkl In the 19th centuiy compara¬
tive language studies (comparative phhx>-
LOOY) and analyses of grammatical sys¬
tems led the way to modem synchronic
linguistics (i.e., the study of contempormy
lai^^e use); the great 19th-century
theor is t Kar l Wi lhe lm von humboldt an¬

ticipated structuralist and behaviorist con¬
cepts vital in the 20th-centuiy linguistics.

The first modem linguist was Ferdinand
de SAUSSURE, whose major work (1916) in¬
troduced linguistic srimcturallsm, i.e., the
thesis tiiat dine exists astructure underly¬
ing alanguage distinct from the sounds or
utterances made; elaboration of this view
has dominated all later linguistics. In
Europe, the influential Prague school of
linguists has tried to combine study of
struemre widi study of the many functions
performed by language. American lin¬
guists (including Franz boas, Edward
SAPiR, Benjamin Lee Whorf. and Leonard
Bloomfield) emphasized descript ive
methods of analyzing languages; Ameri¬
can structuralism also became dstinctly
behavioristic, and thus deliberately exclu¬
ded SEMANTICS (study of meaning) or
t h e o r i e s a b o u t i f o r h o w t h e m i n d

produced language. With Zellig S. Harris
and his student Noam chomsky (the most
influential contemporary linguist), the tide
turned. Oromsky’s system of trans¬
formational-generative grammar, as he
develcped it in the 19^, postulates a
deep structure to language that corres¬
ponds to universal features of the human
mind, and the rules of the system aim to
d e m o n s t r a t e h o w s o u n d i s r e l a t e d t o

merming.
Techdcally, linguistics may be con¬

sidered as having three aspects: the studies
of sound (phonology), of word formation
(morpho logy ) , and o f syn tax and
vocabulary (which are called the "lexi-

o n .



L I S T 7 3 1

falo by dragging on the neck, bringing ihe
prey to the ground and breaking its neck.
T T k r o a r o f a m a l e l i o n i s a t e r r i t o r i a l
proclamation.
L I O N S C L U B S I N T E R N AT K » 1 A L ,
worldwide service organization of busi¬
ness and professional men, founded 1917.
with headquarters in Oak Brook, III. In
1992 it had 1.4 million members.

LIPCHITZ, Jacques (1891-1973). Rus-
sian-bom sculptor whose early works in
Paris were constructed in terms of spaces
and volumes, as in cuBtsM. From 1925 he

produced aseries he called "transparents,’
in which, as in the Harpist (1928), contour
was' emphasized. His later work was more
romantic and metaphorical.
LI PENG (1928- ). premier of China
from 1987. The orphan^ son of aCom¬
munist martyr, he was adopted by chou
EN-uu and brought up at mao tsb-tung's
Communist base mYenan. He was trained
(1918-55) in Moscow as an electrical en¬
gineer, woiked in the Chinese power in¬
dustry. and eventually held ministerial
positions in electric power and education.
He was elected to die niling Politburo in
1985 and in 1987 became {wemier. Well
connected to the Communist party’s old
guard, he was not considered adisciple of
reformer Teug Hsiao-Ping. But in 1989 he
shared Teng's resolve to forcefully sup¬
press the democracy movemem.
LIPIDS, adiverse group of organic com-
pt^ds found in plants, animals, and
microorganisms and characterized by their
solubility in fat solvents such as ether,
chloroform, and alcohol. Lipids include
many heterogeneous substances and, un¬
like proteins and carbohydrates, have no
characteristic type of building block. They
are classified into fats, phospholipids,
waxes, steroids, t«penes, and other types,
according to their products on hydrolysis
(breakdown).
LIPO (c760-762), Chinese poet of the
TANG dynasty, aprolific writer on themes
of romaiKe, natural beauty, and the
pleasures of wine.
LIPPI, name of two Italian early renais¬
sance painters in Florence. Era Filippo
Lippi (c1406-1469) was influenced by
MASACCIO, DONATELLO and by Flemish
painting. His frescoes in Prato cathedral
have aprettiness derived from Fra an-
GELico. Filippino Lippi (cl457-1504), his
son, influenced by BOrncRLU. painted the
brilliantly detailed Adoration of the Magi
(1496).
LIPPMANN, Walter (188^1974). in¬
fluential US polit ical columnist and

foreign affairs analyst. His column,
"Today and Tomorrow," first appeared in
t h e N e w Yo r k H e r a i d - T r i b m e i n 1 9 3 1 .
and eventually won two Pulitzer prizes
(1958, 1962). Books include Public
Opinion (1922) and The Good Society
(1937).
LIPTON, Sir Thomas Johastone (1850-
1931), British food merchant and yachting
enthusiast who failed five times to win the
A M E R I C A S C U P .

LIQUID, one of matter's three states, the
others being solid and oas. Liquids take
the shape of their container, but have a
fixed volume at aparticular temperanire
and are virtually incompressible (see
COiSSlON). Nearly all substances adopt the
liquid state under suitable conditions of
temperature and pressure. (See also fluid.)
LIQUID CRYSTAL, astate of matter,
exhibited by certain chemical compounds,
resembling both the liquid and the solid
crystailine state. The molecules of liquid
crystals are free to move around, as in li¬
quids, but they tend to orient themselves
spadaily in aregular way. as in crystalline
solids. The first known observation of this

phenomenon was made by an Austrian
b o t a n i s t , F r i e d r i c h R e i n i t z e r , i n 1 8 8 8 ,
while working with cholesteryl benzoate.
Compounds that have aliquid-crystal
phase at ordinary environmental tempera¬
tures have been put to avariety of uses,
since they are sensitive to minute changes
in temperature, pressure or applied electri¬
cal or magnetic fields. Some, which can
change from clear to opaque in response
to changes in electric current, are widely
used in image displays such as in cal¬
culators and digital watches. Others
change color in response to small changes
in temperature and can be applied to sur¬
faces to reveal patterns of temperature
var ia t ion .
LISBON, capital and largest city of Por¬
tugal, on the Tagus Restuary. Its fine har¬
bor handles the bulk of the country’s
foreign trade. Reconquered from the
Moors in 1147. Lisbon became the capital
cl260. Much of Ihe city was rebuilt after
the disastrous earthquake of 1755. In¬
dustries include steelmaking, petroleum
refining, textiles, chemicals, ̂ per and
metal products. Pop 808,500.
LISSrrSKY, El iezer (El) Markovich,
(1890-1941), Russian abstract painter,
designer and architect, proponent of con-
sniucnviSM and supremattsm. His ser ies

of paintings and drawings, Proun, applied
geometric forms to art and architecture.
LIST, Friedrich (1789-1846). (Jerman-
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of the MAim-E- Seismically, the zone is
one of high velocity and efficient wave
propagation, suggesting solidity and
strength. To plate tectonic theory, the litho¬
sphere consists of anumber of plates in
motion over the soft asthenosphere. (See
also puvTE ●recTONics.)
LITHUANIA, independent republic in
NE Europe, formerly (1940-91) the
Lithuanian Soviet Socialist Republic of
t he USSR. I t i s t he l a rges t and
southernmost of the three Baltic republics.

US economist and author of The National
System of Political Economy (1841). Ex¬
iled in 1825 for his liberalism, in 1832 he
returned to Germany as US consul at
Leipzig. He argued for aGerman customs
union, but advocated tariffe to protect
developing industries.
LISTER, Joseph Lister, 1st Baron
(1827-1912). British surgeon who
piotteered antiseptic surohiy. perhaps the
greatest single advance in modem
medicine, pasteur had shown that micro¬
scopic organisms are responsible for
PUTREFAcnoN. but his STERIU2AT10N techni¬
ques were unsuitable for surgical use.
Lister experimented and. by 1865, suc¬
ceeded by using carbolic acid.
LISZT, Franz (1811-1886). Hungaiim
Romantic composer and virtuoso pianist
who revolutionized keyboard technique
and became apublic idol. He was director
o f mus ic a t We imar 1843-61 . and then
lived in Rome where he took minor holy
orders in 1865. His highly programmatic
music includes 13 symphonic poems, a
form he invented; program symphonies
such as Faust (1854); the great Bminor
piano sonata (1853); Transcendental
Studies for piano (1852); and 20 Hu¬
ngarian Rhapsodies. His daughter Cosima
married wagner .
LITCHl, evergreen Chinese tree grown in
warm climates, amember of the soapberry
family The delicately flavored ovate ftuit
is encased in abrownish rou^ outer skin
and has ahard seed. Rich in vitamin C, the
fruit is eaten or canned in asyrup.
LITHIUM, chemical element; symbol Lr
at.wt. 6.94i; at.no. 3: valence 1Lithium
is the lightest of all metals, with adensity
only ^ut half that of water. It does not
occur free in nature; combined, it is found
in small amounts in the waters of many
mineral springs. Large deposits are found
in Nevada and North Carolina. Lithium is
silvery in appearance much like Na and K,
other meml»rs o f the a lka l i ser ies . The
metal has been used as an alloying agent,
is of interest in synthesis of OTgamc com¬
pounds. and has nuclear applications.
Lithium is accepted as the treatment for
manic-depressive illness, but is not used to
treat all types of depression. The mecha¬
nism of action on brain function is still un¬
k n o w n .
L I T H O G R A P H Y. S e e P R i N Ti N a
LITHOSPHERE, the worldwide rigid
outer shell of the earth extending to a
depth of 70km aid overlying the
asthenosphere: it includes the continental
and oceanic crust and the uppermost part

Official name; Republic ofLithnania
Capital: Vilnius
Area; 25.200sq mi
Population: 3,̂ 0,000
Language: Lithuanian
Religion: Roman Catholic

Land. Lithuania is bordered on the Nby
Latvia, on the Eby Belarus, on the Sby
Poland and on the Wby the Baltic Sea.
The country is mainly flat with many
lakes and forests, and is drained by the
Neman R. The climate is generally mild
and humid in summer, coid in winter.
People. Awestern Slavic people who set¬
tled on the shores of the Btdtic perhaps
2400 years ago, the Lithuanians speak a
language related to Lettish. They con¬
stitute 80.1% of the country’s population,
Russians 8.6%, and others 11.3%.
Economy. Although timber and agricul¬
tural produce remain important. Lithuania
is now 60% urban, with machinery
manufacture, shipbuilding, and building
materials the most important industries.
The chief cities and industrial centers are
Vilnius, the capital, Kaunas and Klaipeda,
the main port.
History. Fourteenth-century Lithuania,
comprising Belarus and parts of the Uk¬
raine and Russia, was central Europe's
most powerful state. In 1386 Lithuania
and Poland were united under Grand Duke
Jagielio. In 18th-century partitions of
Poland, Lithuania became aRussian
jH’Ovince. From 1918 to 1940, when it was
reabsorbed by Russia, it had an inde-
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Endent regime. In the late 1980s. Sovietidcr G o r b a c h e v ’ s r e l a x a t i o n o f
economic and political controls resulted in
increased expressions of Lithuanian na¬
t ional sent iment . In Feb. 1991 L i thuania

voted for independence, which was
resisted by Moscow. Independence was
formally declared in Aug. 1991 and recog¬
nized by the Soviet Union in Sept., when
Li thuan ia was a lso admi t ted to the UN.

Russian troops, however, remained sta¬
tioned in Lithuania in 1992, and the
economy was in decline.
L I T T L E A M E R I C A , U S A n t a r c t i c b a s e
on the Ross Ice Shelf Sof Whale Bay. It
was set up by Richard E. uyrd in 1928
and used by him on his subsequent ex¬
peditions.
LITTLE BIGHORN, Battle of, in SE
M o n t , o n J u n e 2 5 , 1 8 7 6 , k n o w n a s
"Custer's last stand." General George A.
CUSTER was lulled and his troops annihi¬
lated by Cheyenne and Sioux Indians led
by chiefs .srmNG bull and crazy horse.
LITTLE ENTENTE, political, economic
and military alliances formed in 1920-2!
between Yugoslavia, Czechoslovakia and
Romania, backed by France. TTie entente
began to weaken in the 1930s, then finally
collapsed in 1938 with the German an¬
nexation of Czechoslovakia.
L ITTLE LEAGUE BASEBALL , o r¬
ganization that conducts baseball and
softball programs in every state and 38
foreign countries for children aged 6-18.
It sponsors an international world series
every August. With 2,5 million members,
the organization is headquartered in Wil¬
liamsport. Pa., where it was founded in
1939byCariE, Siotz.
LIUSMAO-CHI (L iu Shaoqui ; 1898-
1969), Chinese communist leader, who
succeeded mao tse- tuno as cha i rman o f

the Chinese People’s Republic (1959) and
came to be seen as his heir. But in 1968 he
was publicly denounced for "taking the
capitalist road" and dismissed. He died in
mysterious circumstances. In 1980 he was
rehabilitated and exonerated by China's
new leaders.
LIVER, the large organ lying on the right
of the ABDOMEN beneath the diajrfiragm
and concerned with many aspects of meta-
BCHJSM. It consists of ahomogeneous mass
of cells arranged around blood vessels and
b i l e d u c t s . N u t r i e n t s a b s o r b e d i n t h e

GASTROimECTiNAL TRACT psss Via the potta]
VEINS to the liver, and many are taken up
by it; they are converted into forms (e.g.,
glycogen) suitable for storage and release
when required, proteins, including en¬

zymes, PLASMA proteins and clotitno fac¬
tors. are synthesized from amino acids.

The liver converts protein breakdown-
products into urea and detoxifies or ex¬
cretes other substances (including drugs)
i n t h e b l o o d . B i l i r u b i n , t h e h e m o o l o s i n
breakdown product, is excreted in the
bile; this also contains bile salts, made in
the l iver from cholesterol and needed for
the DIGESTIVE SYSIEM.

Diseases of the l iva- inc lude c i r rhos is
and HEPAims, while abnormal function is
man i fes ted as jaund ice , edema, asc i tes
(excessive peritoneal fluid) and avariety
of BRAIN and NERVOUS SYSTEM disturbances
including delirium and coma. Chronic
liver disease leads to skin abnormalities, a
bleeding tendency and alterations in routes
of BLOCH> CIRCULATION wluch may in turn
lead to HEMC»UIHAGE

Hepatitis may be caused by viRUSes
(e.g., infectious and serum hepatitis); their
hî  infectivity has made them ahazard b
hospital dialysis units. Many drugs may
damage the liver, causing disease similar
to hepatitis, and both dmgs and severe
ĥ atitis can cause acute liver failure.
Ln^ERPOOL industrial city and second
largest pon in Britain, on the Mersey R,
3mi from the Irish Sea. The borough was
chartered in 1207: in the 18th century it
was amajor slave-trading porL Its exten¬
sive docks are now among Europe’s
finest. Pop 457,000.
LIVERWORT, apr imi t ive p lant that
lives in moist places. With the mosses,
liverworts bridge the gap between the
water-dwelling algae and the land-dwell¬
ing ferns and flowering plants. They live
in damp, dim places, such as rock
crevices, wails, damp woodlands, and
poods, where their delicate tissues will not
dry up and there is at least alayer of water
necessary for reproduction.
LIVES'TCK^K, general term for animals
raised to be sources of meaq milk, wool,
leather, or labor. Cattle, hogs, poultry,
sheep, and horses are all considered live*

LIVINGSTON, Robert R. (1746-1813),
US statesman. He was adelegate at the
CONTINBOTAL CONGRESS and assisted in
drafting the declaration windepencsnce
In 1777 he helped draft the N.Y state coo-
stitut ion. As chancellor ofN.Y state 1777-
961801, he administered the presidential
oath of office to George Washington, in
1801-04 he negotiated the Louisiana pur¬
chase. The L iv ingston fami ly was
prominent in N.Y. and national affairs
1680-1823 .
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best-known films are Safety Last (1923),
The Kid Brother (1927) and Feel First
(1930).
LLOYD, Henry Demarest (1847-1903).
US reforming journalist or muckraker. He
exposed the sharp practices of big busi¬
n e s s , n o t a b l y i n We a l t h A g a i n s t
Coitimnnweahh (1894), ahistory of the
Standard Oil Company.
L L O Y D ’ S O F L O N D O N , t h e w o r l d ’ s
largest marine insurance association, also
involved in other types of insurance. Risks
are assured by inividual "underwriters,"
grouped in some 300 "syndicates." The
underwriters assume unlimited personal
liability for their portion of any given
c l a i m .
LLOYDWEBBER, Andrew (1948- ) .
popular British composer whose first suo-
ces was Jesus Christ Superstar (1971).
His other musicals include Evita (1978)
and The Phantom of the Opera (1986).
LOADSTONE, hard black mineral with
magnetic properties. It is found in the
form of rocks and sand in Siberia, South
Africa, and parts of Italy and the US,
LOBACMEVSKL N iko la i I vanov icb
(1792-1856), Russian mathematician
who. independently of Janos Bolyai
(1802-60), developed the first Nt»i-
EUCLioEAN GEOMFfRY, hyperboHc or LO-
BACHEVSKIAN GEOMETRY, publishing tlis
developments from 1826 onward.
LOBBYING, the practice of attempting
to influence the vote of legislators by
personal persuasion and propaganda out¬
side official hearings or chaimels. The
word is derived from the legitimate prac¬
tice of talking with legislators in the lobby
of the legislature. Alobbyist may either be
aperson directly interested in affecting
specific legislation or he may be asalaried
agent of aparticular political pressure
group or interest
LOBELIA, annual or biannual plant
found in pastures, meadows and cultivated
fi e l d s . L o b e l i a h a s w h i t e t o m a u v e
flowers. TTiey may grow to shrub size but
are mostly small annual plants.
LOBOTOMY, operation in which the
frontal lobes are separated from the rest of
the BRAIN, used in the past as treatment for
extremely severe and chronic psychiatric
conditions. It leads to acharacteristically
disinhibited type of behavior and is now
rarely used.
LOBSTERS, large marine decapod crus¬
taceans with the first pair of legs bearing
enormous claws. True lobsters, genus
Homarus . a re an ima ls o f sha l l ow wa te r
living among rocks in crannies feeding on

LIVINGSTONE, David (1813-1873),
Scottish missionary and explorer in
Africa, from 1841. He discovered the
Zambesi Rin 1851 and explored it in
three remarkable journeys (1852-56,
1858-63, 1866-73). In 1855 he reached
the waterfall he was to name as Victoria
Falls. His historic meeiing with the New
York journalist Henry Morton Stanley
took place in 1871. Livingstone was a
sworn enemy of the slave trade. He died in
central Africa; his body was carried to the
coast by two African followers.
LIVY, or Titus Livius (c59 BC-AD 17 ),
important Roman historian. Of his 142-
book History of Rome 35 books survive,
with fragments and an outline of the rest.
This work, which set out to praise the an¬
cient republican virmes, won the ̂ proval
of AUGUSTUS.
LIZARDS, adiverse group of reptiles,
placed with snakes in the order Squamata.
Lizards usually possess well-developed
limbs, though these are reduced or absent
in some species. In some families the tail
vertebrae have apredetermined plane of
fracture where the tail can be cast if seized
by apredator. The missing portion of tail
can usually be regenerated. The various
groups are adapted to awide variety of en¬
vironments, and lizards are found even in
dry or desert conditions. Anumber of
African species of lacertid lizards live in
tropical forest where they climb among
trees. Some of these have flattened flaps
of sk in which can be st retched between

hind and fore limbs, permitting the lizard
to glide down from tree to tree. Lizards
are typically insectivorous, though some
wilJ take eggs or small mammals. The
group includes geckoes, chameleons.
skinks, true lacertid lizards and monitors.
LLAMA, domes t i c fo rm o f aLama
species, the generic name for humpless
New World cameilids including the llama
and ALPACA, with the wild guanaco ^d
VICUNA. It has thick fleece which may be
used for wool, and is the principal beast of
b u r d e n o f I n d i a n s f r o m P e r u t o C h i k .

thriving at altitudes of7,500-13,000ft.
LLANOS (Spanish; plains), avast area in
t h e O r i n o c o R b a s i n i n E C o l o m b i a a n d

Venezuela. It comprises about 200,00^
mi of grassland and is used for raising
● l i vestock.
LLOYD, Harold CMon (1894-1971),
US comedian of the si lent screen. He is
famous for his role as the naive young
man in glasses and straw hat, forever
teetering on the brink of disaster only to
be saved at the last moment. Among his
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carrion, small crabs and worms. Tbe two
large daws differ in both structure and
function, one of them always adapted fbr
crushing, the other adapted as afine pick¬
ing or scraping claw. The dark blue pig¬
ment of the living lobster is acomplex
compound broken down by heat to the
famil iar red.
LOBWORM, seawoim much used as bait
for deep-sea fishing. Lobworms live along
the Atlantic coasts of North America and
Europe.
L O C A R N O T R E AT I E S , a s e r i e s o f
pacts drawn up in Locarno, Switzerland,
in 1925, among seven European nations,
guaranteeing existing borders in Eand W
Europe. They also established arbitration
proĉ ures to solve disputes, notably be¬
tween France and Germany, the latter
being treated as an equal among the
European powers for the first time since
WWl. The "spirit of Locarno" died in
1936 when Germany denounced the pacts
and occupied the Rhineland.
LOCHNER V. NEW YORK, landmark
1905 case in which the US supreme court
i n v a l i d a t e d t h e 1 0 - h o u r l i m i t t h a t N e w
York State had placed on the working day
of bakers. Justices Oliver Wendell holmes
and John M. h/vrlan, dissenting, deplored
the court's refusal to let astate protect the
health of its workers.
LOCKE, John (1632-1104), English em¬
piricist philosopher whose writings helped
initiate tlie European Enlightenment.' His
Essay Concerning Human Understanding
(1690) is one of the highlights of &^iish
philosophy. In it he oppos^ innate ideas,
offered acritique of our ideas on the basis
of how we get them, and stressed the lim¬
itation of human knowledge. His Second
Treatise of Civil Government (1690) pres¬
ents aclassical statement of social contract
theory. His Aletter Concerning Tolera¬
tion (1689) and The Reasonableness of
Christianity (1695) were seminal for Brit¬
ish religious thought of the 18th century.
L O C K H A RT, J o h n G i b s o n ( 1 7 9 4 -
1854) Scottish editor and author whose
biography of his father-in-law. Memoirs of
the Life of Sir Walter Scott (7 vols., 1837-
38), is ranked second only to Boswell’s
Life of Jonson among English biogra¬
phies.
L O C K J AW. S e e t c t a n u s .
L O C K S A N D K E Y S . T h e m o d e m l e v e r -
tumbler lock was invented by Robert Bar¬
ron (1778); levers fit into aslot in the bolt
patterned such that each lever must be
raised adifferent distance by the key to
f r e e t h e b o l t . J e r e m i a h C h u b b a d d e d

another lever to jam the lock if the wrong
key were tried (1818). The Bramah lodt,
invented by Joseph Bramah (1784), has a
cylindrical key slotted to push down
sprang slides, each of which must be
(^pressed adifferent distance to clear an
obstacle. Most domesric locks are now 'ia-
le locks, invented by Linus Yale (1861).
An inner cylindrical plug has holes into
which sprang drivers pse^ pins of dif¬
ferent lengths. The key is patterned to
raise each pin so that its top is flush with
the cylinder, which can then turn. Modem
safes have comb ina t i on l ocks and t ime
devices so that they can only be opened at
certain times.
LOCOMOTION, the means by which
animals move horn point to point—craw¬
ling or running over hard surfaces; bur¬
rowing in sand or soil; flying and swim¬
ming. Animals that can move are termed
motile, contrasted with those that cannot,
which are sessile. There are two anatomi¬
cal features that make locomotion possible
for (he vast majority of animals—a skele¬
tal system and amuscle system. The
skeletal system is frequently composed of
chitin, CARTiLAoe or bone and provides
mechanical levers which are operated by
MU.SCLES. Soft-bodied animals employ a
hydrostatic skeleton composed of water-
filled cavities that are distorted by muscu¬
lar walls to produce movement (see
amcsba) .

Among VERTEBRATES there are many
variaiioiLs of the basic locomotOT organ,
the l imb. In b i rds and bats i t has been
modified to form awing, while in various
groups, notably snakes, the limbs are lost
and the animal moves by undulations of
the body. In aquatic animals, the tail is (he
most impoitant organ of locomotion, the
main function of the fins being steering
and stabil ization.
LOCOMOTIVE, originally locomotive
engine, power unit used to haul railroad
trains. The earliest development of the
railroad locomotive took place in the UK,
where R. trevithick buili his first engine
cl804, R. STEPHENSON'S famous Rocket of
1829 proved that locomotive engines were
far superior to stationary ones and
provid^ adesign that was archetypal for
the remainder of the steam era. Locomo¬
t i v e s w e r e fi r s t b u i l t i n t h e U S c l 8 3 0 .

These pioneered many new design featu¬
res including the leading truck, aset of
wheels preĉ ng the main driving wheels,
guiding the locomotives over the usually
lightly constructed American tracks. For
most of the rest of the 19th century.
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Nixon’s vice-presidential candidate. He
served as ambassador to the UN 1953-60
and ambassador to South Vietnam 1963-
6 4 a n d 1 9 6 5 - 6 7 . A m b a s s a d o r t o We s t
Germany 1968-69, he was also chief
negotiator at the Vietnam peace talks in
Paris (1969).
LOESS, fine-grained, unstratified, uncon¬
solidated, wind-dep>osited silt found
worldwide in deposits up to 16Sft Chick.
Its main components are QUAR12, feldspar,
calcite and clay minerals. Extremely
porous, it forms highly fertile topsoil,
often chernozem. It is able to stand intact
in cliffs.

LOFTING, Hugh (1886-1947). English-
b o r n U S a u t h o r a n d i l l u s t r a t o r o f t h e

famous Dr. Dolinle stories, begun in let¬
ters to his children. The Voyages of Dr.
Dolittle (1922), the second in the series,
won him the Newbery medal in 1923.
LOG, abulky piece of timber unhewed; a
large lump or piece of wood not shaped
for any purpose. In marine navigation the
term is used to describe acontrivance for
measuring the rate of aship’s velocity
through the water, consisting essentially in
apiece of board in form of aquadrant or a
circle, loaded so as to float upright, which,
being thrown fix)m aship, drags on the
line to which it is attached and causes it to

unwind at arate corresponding to the
ship's velocity.
LOGAN, John Alexander (1826-1886),
Union general during the civil wah. Logan
fou^t in the western campaigns under
Ulysses S. grant and serv^ with Gen.
William T. sherman on his march throu^
Georgia.
LOGAN, Joshna (1908-1988) , US
theatrical producer, director, and author,
whose successes included Annie Get Your
Gun (d i rector, 1946), Mr. Roberts
(coauthor, director; 1948), and South
Pacific (coauthor, coproducer, director;
1949).
LOGAN ACT, US law enacted in 1799
prohibiting private citizens from entering
into negotiations with aforeign govern¬
ment involved in adispute with the US.
L O G A N B E R R Y, a h y b r i d b r a m b l e
produced finm dewberry and raspberry. It
is named for Judge Logan, who dis¬
covered it in 1881.
LOGARITHMS, amethod of computa¬
tion using exponents. Alogarithm is the
power (s« ALGEBRA) to which one num¬
ber, the base, must be rai.sed in order to
ob^n another number. For example, since
10^ =100, logic 100 =2(read as "log to
the base 10 of 100 equals 2"). The most

locomotives of the "American" type (4-4-
0) were standard on US passenger trains,
though towards the end of the century,
progressively larger types came to be
built. Although electric locomotives have
been in service in the US since 1895. the
high capital cost of converting tracks to
electric transmission has prevented their
widespread adoption.

Since the 1950s, most US locomotives
have been built with dcesel engines. Usu¬

ally the axles are driven by electric motors
mounted on the trucks, the main diesel en¬

gine driving agenerator which supplies
power to the motors (diesel-electric trans¬
mission). Elsewhere in the world, particu¬
larly in Europe, much greater use is made
of electric traction, the locomotives usual¬
ly collecting power from overhead cables
via apantograph. Although some gas-tur¬
bine locomotives are in service in the US,
this and other novel power sources have
not made much headway.
LOCOWEED. poisonous leguminous
PLAifts of the genera Astragalus and Oxy-
tropis. which are native to dry regions of
tbe Wami SW US. Poisoning causes live¬
stock to become stuporous and to stagger,
adisease commonly known as locoism.
LOCUST, aname restricted to about 50
species of tropical grasshoppers which
have aswarming, gregarious stage in the
life cycle. In the arid regions where they
occur they have become opportunists,
breeding in large numbers where conditi¬
ons are suitable, then flying in huge
swarms to wherever food may be abun¬
dant. Here they can rapidly effect an
agricultural disaster. They lay their eggs in
bare earth just after rain. JIk young hop¬
pers which hatch thus have new vegeta¬
tion on which to feed when they emerge.
Then they form into bands which march
across the country earing the leaves of
grasses, herbs and bushes as they go.
Once they fledge, aswarm of desert
locusts can cover 30mi aday, devastating
the vegetation as it proceeds,
L O D G E , n a m e o f t w o U S s t a t e s m e n .
Henry Cabo t Lodge (1850-1924) .
senator from Mass. 1893-1924, known for
his successful opposition to US member¬
ship of the LEAGUE OF NATIONS, which he
felt threatened US sovereignty. Instructor
in American history at Harvard 1876-79,
he was aprominent historian even during
his Senate career. His grandson, the
diplomat Henry Cabot Lodge (1902-
1985). was aRepublican senator 1937-44
and 1947-52 , when he los t h is sea t to
John F. KENNEDY. In 1960 he was Richard
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higher-order logic could be both consis¬
tent and complete.
L O G I C A L P O S I T I V I S M , t h e d o c t r i n e s
o f the "Vienna Ci rc le . " agroup o f
philosophers founded by M. schuck. At
the heart of logical positivism was the
assertion that apparently factual state¬
ments that were nut sanctioned by logical
or mathemat ica l convent ion were mean¬

ingful only if they could conceivably be
empirically verified. In this sense only
mathematics, logic and science were
deemed meaningful; ethics, metaphysics
and religion were meaningless. The in¬
fluence of logical positivism tended to
decl ine af ter WWII .
LOGOS (Greek: word, reason), term used
in Greek philosophy to describe the divine
reason and will that was seen to be impli¬
c i t in the order o f the un iverse. I t was
adopted in later Judaism (notably by
PHILO) and used by Christian writers to
define the ro le o r Jesus Ch r i s t as t he
"Word of God" made flesh, the active will
of God and an embodied revelation of it to
mank ind .
LOIRE RIVER, at 627mi the longest
river of France. It r ises in the Civennes
mountains and flows NW to Orleans, then
SW to the ports of Nantes and Saint-
Nazaire to empty into the Bay of Biscay.
It drains an area of 44,{X)0sq mi, more
than afifth of all France. Canals l ink the
Loire wi th the Saone, Rhdoe and Seine
r ivers .
LOLLARDS ("idlers" or "babblers"),
derisory name given to the 14th 6century
followers of the English religious reformer
John WYCUFFB. Wandering preachers, the
Lollards sought to base their beliefs solely
on the Bible and simple worship, rejecting
the organized Church altogether. Although
considered to have declined during the
15ih century, Lollard beliefs were linked
with radical social unrest and remained as
underground influences on later move¬
m e n t s .

LOMAX, John Aveo- (1867-1948) .
pioneering US folk musicologist. His col¬
lections of Am^can folksongs include
Cowboy Songs and Other Frontier Bal¬
lads (1910) and Our Singing Counini
(1938 ) .
LOMBARD, Peter (cl 100-1160), Italian
theologian, archbishop of Paris from 11S8.
He is best known for his four Books of
Sentences, written as source material for
theologiĉ  students and drawing on both
biblical and patristic texts and on his con¬
temporaries.
LOMBARDI, Vincent Thomas (1913-

common bases f<x logarithms ate 10
(common logarithms) and the exponential,
e(natural logarithms).

Since a” =Ifor any a. log I=0for all
b a s e s .

LOG CABIN, primitive dwelling erected
by early settlers in North America. It was
built from logs, stripped of their bark and
branches, laid horizontally and notched at
each end to overlap and interlock at the
comers. No nails were necessary, and few
tools. Gaps between the logs were filled
with clay or mud. It was usually roofed
with branches or bark: in later versions,
with shingles or slate.
LOGIC, the branch of wulosophy con¬
cerned with analyzing the rules that
govern correct and incorrect reasoning, or
inference. It was created by ARiyrOTLE,
who analyzed terms and propositions and
in his Prior Analytics set out systema¬
tically the various forms of the syllogism;
this work ha.s remained an important part
of logic ever since. Aristotle’s other great
achievement was the use of symbols to ex¬
pose the form of an argument inde¬
pendently of its content. Thus atypical
Aristotelian syllogism might be: all Ais
B; all Bis C, therefore all Ais C. Tliis
fomialization of arguments is fundamental
CO all logic.

From the 12th century onward Latin
translations of Aristotle's logical works
(collectively called the Organon) were in¬
tently studied, and akind of program
emerged, which was based on Aristotle
and included much that would nowadays
be regarded as grammar, bhstbmology
and linguistic analysis. Among the most
important medieval logicians were Wil¬
liam of Ockham, Albert of Saxony and
Jean Bur idan. Af ter the Renaissance an
anti-Aristotelian reaction .net in, and logic
was given anew turn by Petrus Ramus
and by Francis bacon's prescription that
induction (and not deduction) should be
the method o f the new sc ience. In the

work of George boole and Gottlob freoe
the 19ih century saw avast extension in
the scope and power of logic. In par¬
ticular. logic b^ame as bound up with
mathematics as it was with philosophy.
Logicians became interested in whether
particular logical systems were either con¬
sistent or complete. (A consistent logic is
one in which contradictory propositions
cannot be validly derived.)

The climax of 20th-century logic came
in the early 1930s when Kurt Gbdel
demonstrated both the completeness of
Frege’s first-order logic and that no
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ancient nucleus of London, it has its own
Lord Mayor and corporation. To the Wof
i t a re t he Law Cou r t s and t tw i nns o f
COURT, and the govsnmental area in
We s t m i n s t n c e n t e r e d o n t h e h o u s e o p
coMMcms and house of lords. London is
also ahistoric city with many beautiful
buildings: t h e t o w e r o f U H t o o N ,
WESTMINSTER ABBEY and BUCKINGHAM PAL¬
ACE are majw tourist attractions. Home of
universities, colleges and some of the
wtHld’s greyest museums and libraries, it
also has aflourishing night life. Lon¬
don’s art galleries, concert halls, theaters
and opera houses are world-famous. Dis¬
tant areas of Lc»don are linked by the
complex and highly efficient subway sys¬
tem known as the Underground. Pop
6,666,500.
LONDON BRIDGE, actually ahistorical
succession of bridges in London, for cen¬
turies the only bridge in the whole area.
The first stone bridge, built cI176-1209,
had many buildings along it, including a
chapel and defensive towers. Rebuilt
many times, it was demolished and
replaced in the 1820s by New London
Bridge. It was again replaced in the 1960s,
when its facing was sold and shipped to
Lake Havasu City, Ariz., where it was
rebuilt as atourist attracdon.
LONDONDERRY, or Derry, seaport in
Northern Ireland, on the Royle R. It has a
tntdidonai shirtmaking industry and some
light manufacturing industries. Since 1968
it has been acenter of violent conflict be¬
tween Protestants and Roman Catho l ics
(see IRELAND, northern). Pop 88,000.
LONG, Crawford Wil l iamson (1815-
1878), US physician who first discovered
the surgical use of diethyl ether as an
anesthetic (1842). His discovery followed
an observation that students under the in¬
fluence of ether at aparty felt no pain
when bruising or otherwise injuring them¬
selves,
LONG, Huey Pierce (1895-1935), US
pol idca l leader o f La. , ca l led the
"Kingfish." He entered the state ad¬
m i n i s t r a t i o n i n 1 9 1 8 . G o v e r n o r a f t e r a
landslide victory in 1928, he put through
economic and social reforms, but virtually
suspended the democratic process and
ruthlessly used his powers of patronage to
create what some saw as asemifascist sys¬
tem of state government. AUS senator
from 1931, he attacked new deal policies,
advocating his own "share-the-wealth"
program and openly proclaiming his
presidenda] ambidons. He was assas¬
sinated at Baton Rouge by Dr. Karl Weiss.

1970), US football coach, with the Green
Bay Packers (1959-69), with whom he
con^iled a141-39-4 record. His teams
woo five league championships and vic-
tori« in Superbowis 1and2(1967,1968).
LOMBARDS, Germanic people who
moved down from NW Oennany in the
4th century AD towards Italy; in 568 they
crossed the Alps and conquered most of N
Italy, dividing it into duk^oms undl 584,
wfara Aey united into akingdom against
the threat of Frankish invasion. The
kingdom reached its height under Liut-
prand in die 8th century, but was soon
ovOTin by the Franks c770.
LOMBARDY, region of NItaly, once a
kingdom of the Lombards, for whom it is
nam .̂ The country’s main industrial and
commercial region, it also has efficient
and jKosperous agriculture. Its capital,
Milan, is amajor transport hub and com-
mercid center. In area Lombardy is
9,2(̂ sq mi and has about 16% of Italy’s
total population.
LOMBROSO, Cesare (1836-1909). Ita¬
lian physician who pioneered scientific
criminology. His view that criminals were
throwbacks to earlier evolutionary stages
(see atavism) has now been gener̂ y dis¬
carded. In retrospect his most valuable
work is seen to have been his defense of
the rrfiabilitation and more humane treat¬
ment of criminals.
LONDON, Jack (1876-1916), US writer
of novels and short stories, many set
during the Yukon gold rush, that treat the
straggles of men and animals to survive as
romantic conflicts with nature.

The best examples are The Call of the
Wild (1903), White Fimg (1906) and
Burning Daylight (1910), but perhaps his
finest work is the autobiographical novel
Martin Eden (1909).
LONDON, capital of the UK. Divided
into 33 boroughs, Greater London covers
over 650sq mi along both banks of the
Tliames Rin SB England, all the historic
city and county of London. The national
center of government, trade, commerce,
shipping, finance and industry, it is also
one of the cultural centers of the world.
The Port of London handles over 33% of
UK trade. London is also an important in¬
dustrial region in its own right, with
various manufacturing industries. Many of
the most important financial and business
institutions such as the Bank of England,
die Stock Exchange and Lloyd’s of Lon¬
don, as well as many banking and ship¬
ping concerns, are concentrated in the
single square mile known as the City; the
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march o f ihe Chinese communis ts , f rom
Kiangsi in the SE to Shensi in the extreme
NW, which saved the movement from ex-
tenninatton by the Nationalist (Kuontio-
tang) forces ofcHiANO kai-shrk. The com¬
munists were surrounded by the Kuorain-
tang. Led by mao tse-tung, chou en-lai
and uN-PiAa the Red Army of some
100,000 broke the trap to begin a6,000mi
t rek which took them over 18 mounta in
ranges and 24 rivers under constant air
and land attack by Kuominlang troops and
local warlords, lliousands were killed but
the heroism and delennitiation of the sur¬
vivors made the Long March the founding
legend of Revolutionary China.
LONG PARLIAMENT. English legisla¬
tive assembly that met between 1640 and
1660. Convened by Charles i. it immedi¬
ately tried to check his power. The con¬
flict culminated in the attempted arrest of
John PYM, and the civu. war (1642), dur¬
ing which the parliament remained in ses¬
sion. In 1648 it was purged (see rump par¬
liament), and in 1653 abolished altogether
under the protectorate It was briefly re¬
convened in 1660 prior to the restora¬

t i o n .

LONGSTREET, James (1821-1904).
Confederate general in the US civil war,
who fought many important battles in Va.
His delay in attack at Gettysburg (1863),
w h e r e h e w a s s e c o n d i n c o m m a n d , i s
generally thought to have lost the battle.
He fought in Ihe Baltic of the Wilderness
(1864) and in the last defense of Rich¬
m o n d .
LOOKOUT MOUNTAIN, Ba t t l e o f .
1863. a lso cal led the "Batt le above the
Clouds," aUnion victory in the civil war.
The Confederates were swept from the
ridge of'Lookout Mt.. near Chattanooga,
by Genera] hooker.
LOON, awaterbird of northern countries.
These b i rds have thei r webbed feet set
well back on their bodies and are very
ungainly on land. They are best known for
their eerie, wailing calls. They make their
nests on the edges of ponds, and the
chicks sometimes ride on their parents’
backs. Tliey catch fish by diving, some¬
times below 200ft.
LOOSESTRIFE, popular name of any of
several species of primulaceous plants,
genus Lysimachia, such as Luihrum
s a l i c a r i a .
L O P E D E V E G A C A R P I O ,
(1562-1635), poet and Spain's first great
d r a m a t i s t . H e c r e a t e d t h e c o m e d i a , a
drama with comic, tragic, learned and
popular elements. Vitality, wit and intri-

His brother, Earl Long (1895-1960), was
governor 1939-40, 19«fe-52, 1956-W; his
son, Russell Long (1918- ), was US
senator 1948-87.
L O N G , S t e p h e n H a r r i m a n ( 1 7 8 4 -
1864), US explorer, army engineer and
surveyor. He explored the Rocky Mts.
where Long’s Peak is named for him, the
upp>er Mississippi Rand the Minnesota R.
He also surveyed for the Baltimore and
Ohio rai l road.
LONGFELLOW, Hen ry Wadswor th
(1807-1882), the most popular US poet of
his age. Acontemporary of kawthorne at
Bowdoin College, he became aprofessor
there and then at Harvard (1836-54). His
principal works were Ballads and Other
Poems (1841) and the narrative poems
Evangeline (1847), The Golden Legend
(1851), The Courtship of Miles Siandish
(1858) and above all The Song of
Hiawatha (1855), which created romantic
American legends. Famous individual
poems are "The Wreck of the Hesperus"
and "Excelsior."
LONGHL Pietro (1702-1785), Venetian
painter best known for his small-scale gen¬
re works of Venetian life, like The Exhibi¬

tion of aRhinoceros (1750) and The
Family Concert (1741).
L O N G H O R N C AT T L E , a M e x i c a n
breed of cattle. It became the basic stock
of the US ranch herds during the 19th cen¬
tury. They are known as strong and hardy
animals: however they have nearly been
bred out of existence in favor of mealier

t;
ISLAND, is land off the SE coast

of N.Y.. extending Efrom the mouth of
the Hudson R. It is about 118mi long and
12-23mi wide, and covers an area of
l,723sq mi. Brooklyn and Queens Co. at
the Wend are part of New York City, and
many residents of the island work there.
Nassau Co. and Suffolk Co., formerly
predominantly agricultural, now have
much residential and light industrial
development. Its beaches arid bays make it
apopular resort and fishing center.
LONG ISLAND, Battle of, Aug. 1776,
an opening engagement of Ihe American
REVOLUTIONARY WAR. Five monihs after the
B r i t i s h e v a c u a t e d B o s t o n , G e n e r a l S i r
William howe landed troops on Long Is¬
land and drove WA.SHiNcrrON'S defending
army back to Brooklyn Heights. After a
few days’ siege, the American troops were
successfully evacuated.
L O N G I T U D E . S e c l a t i t o d e a n d l o n ¬
g i t u d e

LONG MARCH, 1934-35, the ep ic

L I

F 6 l i x
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magnetic phenomena by the effects of the
electromagnetic field and electrons in
atoms on each other, at atime when noth¬
ing was known of electrons. One such ef¬
fect is the splitting of certain lines in the
spectra of atoms by amagnetic field. This
was experimentally shown by P. Zeeman
(1896). But the theory was inconsistent
wi th the resul ts of the michelson-mor lev
EXPERIMENT, and so Lorentz introduced the
idea of "local time." that the rate of lime’s
passage diflered from place to place; and,
incorporating this widi the proposal of
George Francis Fitzgerald (18S1-190I)
that the length of amoving body decreases
in the direction of motion (the Fitzgerald
contraction), he derived the Lorentz trans¬
f o r m a t i o n , a m a t h e m a t i c a l s t a t e m e n t
which describes the changes in length,
dme and mass of amoving body. His
work, with Rtzgerald’s, laid the foundati¬
ons for EINSTEIN’S Special Theory of
R E L A T I V I T Y .

LORENZ, Konrad (1903-1989), Aus¬
trian zoologist and writer, the father of
ETHOLOGY, awarded for his work the 1973
Nobel Prize for Physiology or Medicine
with Karl von Frisch and Nikolas Tinber¬

gen. He is best known for his studies of
bi rd behavior and of human and animal
AGGRESSION. His bcst- loiown books are
King Solomon's Ring (1952) and ON
AGGRESSION (1966).
LORIS, small Asian primate. Lorises are
slow-moving, arboreal, and nocturnal.
They have very large eyes and are tailless.
They climb without leaping, gripping
branches tightly and moving or hanging
below them.
L O R E N Z E T T L n a m e o f t w o S i e n e s e

painters influenced by oiono. Ambrogio
(c1290-1348) is best known for the fresco
cycle Good and Bad Government (cI338-
48) in Siena. His brother Pietro (cl280-
1348) painted the Passion cycle in the Or-
sini Chapel, Assisi.
LOS ALAMOS, town in N.M., 2.5mi NW
of Santa Fe. It grew up around the scien¬
tific laboratory (1943) where the world’s
fust atomic and hydrogen bombs were
developed. Pop 11,039.
LOS ANGELES, city in SCal., second
largest in the US. It is asprawling city of
some 464sq mi dominated by freeways
and the automobile, and the center of a
metropolitan area with apopulation of
over 8mil l ion. Si tuated between sea and
mountains, it has no extremes of tempera¬
ture, which average 55*F in January and
73'F in July. It is the third largest in¬
dustrial center in the US. producing

cate plot typify Peribdnez, Fuenteovejuna
and The Knight of Olmedo. Ixipe’s 500
surviving works also include lyrical verse,
the autobiographical La Dorotea (1632),
religious and light "cloak-and-sword”
S'S.PEZ MATEOS, Adolfo (1910-1969),
president of Mexico (1958-64) after being

successful minister of labor (1952-58).
His presidency was characterized by
agrarian reform and avast industria¬
lization program.
LORAN (long range navigation), anavi.
CATION system in which an aircraft pilot
may determine his position by comparing
the arrival times of pulses from two pairs
of RADIO transmitters. Each pair give.s him
enough information to draw aline of pos¬
sible positions on amap, the intersection
of the two lines marking his true position.
lOQUAT, evergreen tree (Eriobotyra
japonica), native to China and Japan and
also known as the Japan medlar. The gold¬
en pear-shaped fruit has adelicate sweet-
s o u r t a s t e .
LORCA, Federico Garcia (1898-1936),
celebrated Spanish poet and dramatist in¬
spired by his native Andalusia and by
gypsy folklore. He made his reputation
with Gypsy Ballads (1928) and surrealism
influenced Poet in New York (published
1940), but he relumed to folk diemes in
the plays Blood Wedding (1933), Yerma
(1935) and The House t̂  Bemarda Alba
(1936). He was also atalented musician
and theater director. He was murdered by
the Nat iona l is ts in Acccv i lwar.
LORD’S PRAYER, the chief Christian
prayer, taught by Christ to his disciples
and prominent in all Christian worship.
Addressed to God die Father, i t contains
seven petitions, the fust three for God’s
glory, the last four for man’s bodily and
spiritual needs. Tlie closing doxology
("For thine is the kingdom" etc.) is avery
clear addit ion.
LORELEL rock on the Rhine Rin Ger¬
many. between Koblenz and Bingen. It
rises some 430ft above apoint where the
river narrows. The legend of its river
maiden who lured boatmen to their death

by her singing is the subject of Heine’s
famous poem, "Die Lorelei."
LORENTZ, Hendr ik Antoon (1853-
1928), Dutch physicist awarded with P.
Zeeman the 1902 Nobel Prize for Physics
for his prediction of the Zeeman effect.
Basing his work on J. Clerk maxwell’s
equations, he explained the reflection and
refraction of light; and proposed his
electron theory, explaining, many electro-

a
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former being the "sacred bean" of Asia,
while the large rhizomes yield astarchy
meal.
L O T U S - E A T E R S m e n t i o n e d i n H o ¬
mer's Odyssey, the legendary inhabitants
of the Ncoast of Africa. They lived on the
fruit and flowers of the lotus tree, which
drugged them into happy forgetfulness.
-mNNYSON wrote afamous poem with this
title.
LOUIS, name of 18 kings of France.
Louis I(778-840). Holy Roman Emperor
814-40. known as "the Rous." He was the
third son of charlemagnf- He divided the
empire among his sons, thereby contribut¬
ing to its fragmentation, but laying the
foundations of the state of France. Louis
II (846-879), reigned 877-79. Louis III
(c863-882), reigned 879-82. As king of N
F r a n c e h e d e f e a t e d N o r m a n i n v a d e r s .
Louis IV (c921-954), reigned 936-54. He
was called "Transmarinus" because of his
childhood exile in England. Louis V
(c966-987). reigned 986-87. The last
Carolingian ruler of France, he was known
as "the Sluggard."

Louis VI (1081-1137), reigned 1108-
37. He subdued the robber barons around

Paris, granted privileges to the towns and
aided the Church. He engaged in war
against Henry Iof England (1104-13 and
1116-20) . Louis VI I (C1I20-1180) .
reigned 1137-80. He joined the second
Crusade (1147-49) in defiance of apapal
interdict . From 1157 onwards, Louis was
at war with Henry II of England, who had
married Louis' former wife, Eleanor of
Aquitaine. Louis Vin (1187-1226),
reigned 1223-26. Nicknamed "the Lion,"
he was agreat soldier and was at first suc¬
cessful in his attempts to aid the barons
rebelling against King John of England.

Louis IX, Saint (1214-1270), reigned
1226-70. He repelled an invasion by
Henry III of England (1242), and led the
sixth Crusade (1248). but was defeated
and captured in Egypt and had to be ran¬
somed. In 1270 he led another crusade,
but died of plague after reaching NAfrica.
Ajust ruler, he was regarded as an ideal
Christian king and was canonized in 1297.
His feast day is Aug. 25. Louis X(1289-
1316), reigî  1314-16, aperiod in which
the nobility reasserted their strength.
Louis XI (1423-1483), reigned 1461-83.
Acruel and unscrupulous king, he had
plotted against his father for the throne,
b u t u n i fi e d m o s t o f F r a n c e . L o u i s X I I
(1462-1515),
Nicknamed "Father of the People." he was
apopular ruler who inaugurated reforms

among other things aircraft, electrical
equipment, automobiles, glass, furniture,
rubber, canned fish and refined oils (but

'industrialization has made smog aserious
problem). It is the world capital of the
motion-picture and television industry
(see HOLLYWOOD) and also adistribution
and commercial center for the nearby min¬
ing regions, oilfields and rich farm areas.
Its port, San Pedro, handles more toimage
than any other US Pacific port, and ac¬
commodates alarge fishing fleet. Tourism
is another source of wealth. The city is
dominated by fine buildings, including a
number by Frank Lloyd whioht. It has
several museums, many fine churches and
l i b r a r i e s , a n d f o u r u n i v e r s i t i e s . Ta k e n
from the Mexicans in 1846. it was incor¬
porated in 1850. It was linked with the
transcontinental railroad system in the
1870s and 1880s. Oil was discovered in

the region in the 1890s. Los Angeles
hosted summer Olympics in 1932 and
1984. Pop (city) 3,485,000, (metro)
8.863.000.
LOST COLONY, an English settlement
(1587) on Roanoke Island off the coast of
N.C., which disappeared without trace. It
was founded by 117 settlers led by John
White, sponsored by Sir Walter raleigh.
Supplies ran out and White visited
England for help. When he returned in
1590. the colony had disappeared, jwssib-
ly having been wiped out by hostile In¬
dians.
L O S T G E N E R A T I O N , a t e r m f o r t h e
US writers of the post-WWI generation,
coined in aremark by Gertrude cthn to
Ernest HEMINGWAY. Besides him they in¬
cluded Scott FITZGERALD, John DOS PASSOS,
B. E. CUMMINGS and others. Their ideals
shattered by the war, they felt alienated
f rom the mater ia l i sm o f Amer ica in the
1920s, and many lived bohemian ex¬
patriate lives in Paris.
LOT, in the Old Testament, the son of
Abraham’s brother Haran. He lived in the
city of Sodom. Warned that both Sodom
and Gomorrah were to be destroyed be¬
cause of their wickedness, he fled with his
wife and two daughters. Told not to look
back, his wife disobeyed and was turned
into apillar of salt.
LOTUS, the name given to several kinds
of water lily. The sacred lotus of India
figures in paintings of Buddlia. It grows in
marshes from Egypt to China and its
leaves and pink flowers grow on stalks
rising 3ft from the water. Related to the
Indian lotus is the American lotus or duck
arcon. Both are eaten, the firu i t o f the

reigned 1 4 9 8 - 1 5 1 5 .
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in finance and justice and was ambitious
for territorial gains. Louis XllI (1601-
1643), reigned 1610-43. Aweak king, he
was greatly influenced by his chief mini¬
ster, Cardinal r jchel ieu.

Louis XIV (1638-1715), reigned 1643-
1715, known as "Louis the Great" and
"the Sun King." The archetypal absolute
monarch, he built the great palace at
VERSAILLES. The State is myself' he is said
t o h a v e d e c l a r e d . H i s a b l e m i n i s t e r s ,
MAZAfUN and COLBERT, Strengthened France
w i t h t h e i r fi n a n c i a l r e f o r m s . B u t L o u i s

squandered money in such escapades as
the War of devolution (1667-68) and the
War of the Spanish succession (1701-
9613),which broke the military power of
France. Louis XV (1710-1774), reigned
1715-74, nicknamed "the Well Beloved."
He was influenced by Cardinal Heury
unti l the cardinal’s death in 1743. Aweak
king dependent on mistresses (especially
Madame dc pompadour), his involvement
in foreign wars ran up enormous debts.
Louis XVI (1754-1793), reigned 1774-
92. Although he accepted the advice of his
ministers ivrcot and Jacques Necker on
the need for social and political reform.
Louis was not strong enough to overcome
the opposition of his court and his queen,
marie ANTOiNEiTE. This led to the outbreak
of the french REVOLunoN in 1789, with
the formation of the National Assembly
and the storming of the Bastille. In 1791
Louis attempted to escape but was brought
back to Paris and guillotined on Jan. 21,
1793. Louis XVn (1785-1 795), son of
Louis XVI, king in name only. He was
imprisoned in 1793 and was reported dead
in 1795. Louis XVUI (1755-1824), iKOt-
her of Louis XVI. He escaped from
France in 1791. For more than 20 years he
remained in exile, but after the final defeat
of Napoleon in the Battle of Waterloo
(1815), he became firmly established. He
proclaimed aliberal constitution, but on
his death the reactionary Ultraruyalists
gained control under Charles X.
LOUIS, Joe (Joseph Louis BaiTow;
1914-1981), known as the "Brown Bomb¬
er," heavyweight boxing champion of the
world 1937-49. Louis, who defended his
title 25 times, was beaten only three times,
finally by Rocky Marciano.
LOUISBOURG, town i n NE Nova
Scotia. Canada, on the Atlantic. AFrench_
fortress founded in 1713. it was captured
by the American colonials in 1745, res¬
tored to France in 1748, but taken by the
English in 1758. The remains of the fort¬
ress are now part of aNational Historic

L o u i s i a n a P r o fi l e
Name of state: Louisiana
Capital: Baton Rouge (Other cities: New
Orleans, Shreveport)
Statehood: April 30.1812 (18th state)
Famil iar name: Pel ican State
Area: 48,523sq mi
Population (1990): 4,220,000 (Rank: 21)
%change 1980-90: 0.3
Density per sq mi.: 96.9
%metropolitan: 69.5
Electora l votes; 9

Racial comp.: White 67.3%; black,
30.8%; Hispanic, 2.2%; Asian, 1.0%
Per capita money income (19 :̂
$8,961 (Rank: 48)
Elevation: Highesc-535fi, Driskill Moun¬
tain. Lowe.st-5fr below sea level, at New
Or leans

Motto: ’Union, justice and confidence"
State flower; Magnolia
State bird: Brown pelican
State tree: Bald cypress
State song: "Give Me Louisiana"
I N D U S T R Y A N D T R A D E
Gross state product (1987):
$74.4 bil. (Rank: 20)
Farm products: Cotton, soybeans, sugar,
ca t t le

Farm marketings (1989):
$1.7 bil. (Rank: 32)
Manufactures: Chemicals, petroleum
products, paper products
Value of mfrs shipped (1987):
$50.7 bil. (Rank: 18)
Mining: Natural gas, petroleum

Park, and Louisbourg is aport for coal¬
shipping and fishing.
LOUISIANA, the
south central state of the US South, on the
Gulf of Mexico. The Mississippi Rforms
much of the state’s eastern border, and its
fertile delta occupi« the SE portion of the
state. Beyond the alluvial and coastal low¬
lands, the surface rises to rolling hills and
prairie in the center and to modest uplands
in Che N.

P e l i c a n S t a t e , w e s t



L O V E L L 7 4 3

Louisiana is unique among the states for
its French. Spanish, and Catholic heritage,
reflected today in alegal system derived
from the Code Napol6on rather than En¬
glish common law, the division of the
state into parishes rather than counties,
a n d t h e a n n u a l M a r d i G r a s c a r n i v a l i n
New Orleans. The Creole descendants of
t h e o r i g i n a l F r e n c h a n d S p a n i s h
colonizers, plus Cajun descendants of
French-speaking Acadians who arrived
after 1755, were joined early in the 19th
century by white plantation owners with
armies of Negro slave,s who cultivated
sugar, rice, and cotton. After the civil war
and Reconstruction, farm tenancy and
sharecropping replaced the plantation sys¬
tem, and the large black population was
rigorously controlled by conservative
"Bourbon" Democratic regimes.

One of the poorest states, Louisiana ex¬
perienced achange of fortune with the dis¬
covery of oil and natural gas early in the
20ih century. Industry moved to the state
to take advantage of cheap fuel and cheap
l a b o r . T h e s t a t e s h o w e d r e m a r k a b l e

tolerance for the machinations of big busi¬
ness and its attendant political corruption.
In the 1930s the populist demagogue huey
LONG used the state's wealth to build high¬
ways, bridges, hospitals, and universities
as well as to enrich his political machine.
Otherwise the state's wealth was poorly
distributed, the greater part of the popula¬
tion remaining poor. Tlie rise of world oil
prices in the 1970s inaugurated aperiod of
unj^edented prosperity for the state:
their fall in the 1980s brought hard times
and political struggles over tax reform,
education, and welfare.
LOUISIANA PURCHASE, the huge ter¬
ritory purchased by the US l̂ m France in
1803. [t stretched from the Mississippi R
to the Rock ies , and f rom the Canadian
b o r d e r t o t h e G u l f o f M e x i c o , s o m e
828,000sq mi. Its acquisition more than
doubled the area of what was then the US.

From 1762 the old French province of
Louisiana, roughly where Louisiana is
today, had been held by Spain. In 1800
Napoleon persuaded the Spanish to return
the province to France. President Jefferson
received reports of this with alarm, realiz¬
ing that Napoleon hop^ to establish an
empire in North America. Jefferson in¬
structed Livingston and Monroe to pur¬
chase New Orleans and other strategic
parts of the Louisiana province from
France. Much to their surprise, Napoleon,
who was expecting renewed war with
England, in April 1803 offered to sell the

huge Louisiana Territory to the US. and
the envoys quickly accepted the offer for a
total price of $15 million. The purchase
had greatly exceeded Jefferson's instruc¬
tions. and there was some opposition from
US businessmen, but most Americans saw
the doubling of their territory as atri¬
umph.
LOUISPHILIPPE(1773-1850). king of
the French 1830-48. Ex i led f rom France
in 1793, he traveled in Europe and the US
until 1815, when he was accepted as a
compromise candidate for the crown. As
king from 1830 he was unwilling to ex¬
tend the voting franchise, and the revolu¬
tion of Feb., 1848, led to his abdication.
LOURDES, center of Roman Catholic
pilgrimage, in SW France where, in 1858,
the Virgin is said to have appeared to a
14-year-old peasant girl, now St. Ber¬
nadette. Lourdes is visited by some three
million pilgrims annually—including, in
1983. Pope John Paul 11.
LOUSE. See ucE.

LOUVRE, historic palace in Paris, mostly
built during the reign of Louis XIV. Now
one of the world’s largest and most
famous an museums, its treasures include
paintings by Rembrandt, Rubens, Titian
and Leonardo da Vinci, whose Mona Lisa
is there. Other masterpieces in its collec¬
tion are the painting Arrangement in Gray
a n d B l a c k , c a l l e d " W h i s t l e r ’ s M o t h e r. "
and the famous ancient Greek statues the
Venus de Milo and Winged Victory of
Samoihrace.
LOVEBIRDS, eight or nine species in a
genus of African parrots, Agapomis. so-
called because of their close pair-bond and
the frequency with which paired birds
preen each other.
L O V E J O Y, s u r n a m e o f t w o A m e r i c a n
brothers, both dedicated advocates of
ABOtmoNiSM. Elijah Parish Lovejoy
(1802-1837) published newspapers in St.
Louis and in Alton. l i i . , advocating
abolitionism. He was kil led white defend¬
ing his press from amob. owen lovejoy
(1811-1864), pastor, and later abolitionist
leader in Uiioois. asupporter of abraham
linculn, he was elected to congress in
1856 and constantly denounced slavery
the re
LOVELACE, Richard (1618-1657?).
English Royalist soldier and one of the
CAVALIER POEis. His poems, in two
volumes, entitled Lucasta. were published
in 1649 and 1660. They are not^ at their
best for afine melodic line.
L O V E L L ,
(1913- ), British astronomer who was a

S i r ( A l f r e d ) B e r n a r d
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A m e r i c a n I n d i a n , T h e C r o w I n d i a n s
(1935) and Indians of the Plains (1954).
His classic theoretical studies were Primi¬
tive 5ociefv (1920) and Social Organiia-
non (1948).
L O W R Y, M a l c o l m { 1 9 0 9 - 1 9 5 7 ) ,
English novelist. While living on the coast
of British Columbia (1940-54) he pub¬
lished his greatest work, Under the Vol¬
cano (1947), concerned in part with the
problem of dcoholism, which eventually
proved fatal to the author. Two volumes
of short stories were published posthu¬
mously.
LOYOLA, Saint Ignatius of. See [ghatius

O F L O Y O L A . S A t N T .

LSD, lysecgic acid diethylamide, ahai^
i . u c i N O G E N i c D R U O b a s e d o n e r g o i '
alkaloids. It may lead to psychotic reac¬
tion and bizarre bt^avior.
lObA, African ethnic groups comprised
of Bantu-speaking tribes. Living pre¬
dominantly in the grasslands of central
and southeastern Zaire, the Luba are com¬
posed of tribes linked by similar cultures
and related languages.
LUBITSCIL Ernst (1892-1947), Ger¬
man film director, noted chiefly for the
sophisticated comedies he made after his
emigration to Hollywood in 1923. Among
his films are Forbidden Paradise (1924),
Ninoichka (1939), The Merry Widow (1-
939), The Shop Around ike Comer (1940)
and Heaven Can Wait (1943).
LUBRICATION, the intrt^uction of a
thin film of lubricant—usually aseroivis-
cous fluid—between two surfaces moving
relative to each other, in order to mininiize
FRICTION and abrasive wear. In (articular,
bearings are lubricated in engines and
other machinery. Liquid lubricants are
most common, usually petroleum, frac¬
tions being cheap, easy to introduce, and
good at cooUng die parts. The viscosity is
tailored to the load, being made high
enough to maintain the film yet not so
high that power is lost. Multlgr^e oils
cover arange of viscosity. The viscosity
index represents the constancy of the
viscosity over the usual temperature
range—a desirable feature.

Synthetic oils, including silicones, are
used for high-temperature and other spe¬
cial applications. Greases—noimaUy oils
thickened with soaps, fats or waxes—are
preferred where the lubricant has to stay in
pilace without being sealed in. Solid
lubricants, usually applied with abinder,
are soft, layered solids including grt^hite,
molybdenite, talc and boron nitride.
Teflon, with its uniquely low coefficient

pioneer in the field of radio astronomy.
A s d i r e c t o r o f t h e J o d r c l l B a n k E x ¬

perimental Station (now Nuffield Radio
Astronomy Laboratories) he was in-
stniinenial in constructing one of the
world's largest steerable radio telescopes
(1957).
LOW, Sir David (1891-1963), New
Zea land-bom Br i t i sh ed i to r ia l ca r toon is t
for the London Star (1919-27) and Eve¬
ning Standard (1927-50). His cartoons of
the Hitler era and WWII were particularly
memorab le .

LOW, Juliette Gordon (1860-1927),
founder of the Girl Scouts in the US. She

organized the first troop in her home
town, Savannah, Ga., in 1912. By the time
of her death there were 140,000 Girl
Scouts in the US.
L O W C O U N T R I E S . S e e B e l g i u m ;
NETHERLANDS; LUXEMBOURG.
LOWELL, Amy (1874-1925), US critic
and poet of the imaoist school. Her collec¬
tions of verse include Sword Blades and

Poppy Seed (1914), Men, Women and
Ghosts (1916) and What's O'Clock?
(1925), which was awarded the Pulitzer
prize.
LOWELL, James RusseU (1819-1891),
US poet, editor, essayist and diplomat. His
best poems, including the famous Vision
ofSirLaunfal (1848). were written before
his wife's death in 1853. His reputation as
apolitical satirist was made by the winy
Bigelow Papers (1848 and 1867). in 1855
he became professor of modem languages
at Harvard, and was minister to England
1877-85 .
LOWELL, Perdval (1855-1916), US
astronomer and writer who predicted the
existence of and ini t iated the search for
purro; but who is best known for his
championing the theory (now discarded)
that the "canals" of mars were signs of an
irrigation system built by an intelligeiic
r a c e .

LOWELL, Robert (1917-1977), US poet
and playwri^i. For his coUection Lord
Weary's Castle (1946) he won the Pulitzer
Prize. Later books. The Mills of the Kava-
naughs (1951), the autobiographical Life
Studies 0959) and For the Union Dead
(1964). established his reputation as a
major poet His dramatic trilogy The Old
Glory was published in 1965. His free
adaptations of Greek tragedy and various
European poets (Hought him acclaim as a
translator.
L O W I E , R o b e r t R ( 1 8 8 3 - 1 9 5 7 ) ,
Austrian-born US anthropologist who was
best known for his studies of the North
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England in 1654.
LUENING, Otto (1900- ). US com¬
poser, conductor and fluiisi known pri¬
marily for his innovarive use of taped and
electronic masic both atone and in com¬
bination with live performance, as in Car-
govles for violin and synthesizer.
LUFTWAFFE (German: air arm), title of
the German a i r f o r ce . Fo rmed i n 1935
under Hitler, it was commanded by Her¬
man coering daring WWIl.
LUKE, Saint, by nadition the author of
the third gospel and its sequel, the acts of
THE APOSTLES. Lukc was aGent i le and
worked as aphysician, probably in An¬
tioch. He was influenced by his Wend, St.
Paul, whom he accompanied on his mis¬
sionary journeys. The Gospel, written for
Gentiles, claims to be based on eyewitness
a c c o u n t s .

LUKS, George Beiyamin (1867-1933),
US realist painter, one of the ashcan
scHOCa. Primarily apainter of figures, his
bold and vigorous style in such works as
The Wrestlers (1905) may have owed
something to his work as acartoonist.
LULLY, Jean Baptiste (1632-1687),
Italian-born French composer who be¬
came Lou i s X lVs f avo r i t e mus i c i an . He
wrote much stage music, for muuere
among others, and his operas, particularly
Alceste (1674) and Armide (1686), foun¬
ded aFrench operatic tradition.
LUMBAGO, popular term for low back
pain or lumbar back ache. It may be of
various origins including chronic ligamen¬
tous strain, slipped disk (sometimes with
scutica), certain types of ARTHRms affect¬
ing the spine and congenital disease of the
spine. Diagnosis and treatment may be
d i f fi c u l L
LUMBEE, largest Native American tribe
east of the Mississippi R. Apopular
theory holds that the Lumbee are descend¬
ed from the Hatteras tribe and the English
colonists who sett led on Roanoke Is land
in 1587.
LUMBER, cut wood, especially when
prepared for use ("dressed’’). Lumbering,
the extraction of timber from the forest, is
amajor industry in the US. which still has
v a s t n a t u r a l f o r e s t s . I n w o r l d t i m b e r

p̂ uctioD, Russia is ftrst. followed by the
US, Japan and Canada. The demand for
lumber is vast; it takes as many as 20 trees
to make aton of paper. Annual US paper
production exceed 35 million tons. "ITie
forests would soon be depleted without
m o d e m c o n s e r v a t i o n a n d r e f o r e s t a t i o n
programs. Trees used for lumber are
classed as either softwoods or hardwoods.

of friction, is used for self-lubricating
bearings. Rarely air or another gaseous
substance is used as alubricant. Additives
to liquid lubricants include antioxidants,
detergents, pour-point depressants (in¬
creasing low-temperature fluidity), and
polymers to improve the viscosity index.
LUC^ Henry Robinson (1898-1967),
US editor and publisher of Time which he
founded with Bri ton Hadden in 1923. He
also produced Fortune (1930). Life (1936)
and Sports Illustrated (1954), as well as
many books, radio series and newsreels.
His wife, Clare Booth Luce (1903-
1987), was aplaywright (The Women
1936). Republican US representative from
Connecticut (1943-47), and US ambassa¬
dor to Italy (1953-57),
LUCIFER, the planet Venus as the morn¬
ing star. In the Bible, the term "day star" is
appUed to the boastful king of Babylon
who was doomed to be cast down. In early
translations "Lucifer" was used instead of
"day star," and this was misunderstood as
refermce to the fallen angel. Lucifer thus
came to be another name for Satan.

LUCRETIUS (C95-55 BC). Roman poet,
the author of De rerum natura and the last
and greatest classical exponent of ato¬
mism. His description of atoms in the void
and his vision of the progress of man suf¬
fered undeserved neglect on account of his
antireligious reputation.
LUDDITES, bands of English textile
woricers who destroyed labor-saving tex¬
tile machinery bthe early 19th century.
They were protesting against unemploy¬
ment and low wages which resulted wher¬
ever the new machinery was introduced
and also against the poor quality of goods
produced on the machines. Repressive
government measures and an improving
e c o n o m i c c l i m a t e c o m b i n e d t o e n d t h e
riodngby 1816.
LUDENDORFF, Erkh (1865-1937) ,
German general who with Hindenbi^ db
much to defeat the invading Russian ar¬
mies mWWI particulariy at tannenberg.
He was responsible for much German
policy 1917-18 and for the request of an
armistice in 1918. After the war he led a
nationalist movement; he took pari in
Hitter’s abortive coup in Munich in 1923,
but severed relations with him soon after.
LUDLOW, Roger (I590-cl664), English
colonizer and Puritan politician. Adirec¬
tor of the MASSACHUSETTS BAY COMPANY, hc
became colonial deputy governor b1634.
In 1635 he headed colonizing projects in
the Conn, area and wrote the Fundamenial

Orders, its first legal code. He returned to
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habit cold, northern ocean waters. They
have short, thick bodies with scaleless skin.
LUMUMBA, Patr ice Emergy (1925-
1961), first prime minister of the Republic
of the Congo (Zaire). He negotiated inde¬
pendence &om Belgium (I960). Soon
after, the army mutinied and Katanga
seceded. Following his dismissal by Presi¬
dent Joseph Kasavubu in Sept. 1960. be
was arrested by General Joseph Mobutu
and killed in mysterious circumstances
some time later.

LUNDY’S LANE, Bat t le o f , fought
during the war op isiz in Canada near
Niagara Falls (July 25, 1814). It halted the
US advance into Canada at Fort Erie, but
it was otherwise inconclusive, despite
heavy casualties.
LUNG CANCER, malignant growth of
lung tissue. Lung cancer (since the
bronchi are primarily affected, doctors
often speak of bronchial carcinoma, but
universally) is the leading cause of death
f rom cance r i n ma les i n mo re t han 35
countries, and the death rate for females is
increasing. About 80-90 percent of all
cases of lung cancer in Europe and the
United States are caused by tobacco—
chiefly by smoking of manufacmred
cigarettes-

The risk of lung cancer has increased in
recent years in most countries of the
world. In chose countries in which studies
of the "geography" of the disease have
been conducted, the risk is particularly
high among cigarette smokers and aclear-
cut relationship has been observed. Fur¬
ther, the risk has been found to be greater
among those who started smoking at a
young age and among those who smoke
"high-yield" cigarettes. The association
with smoking is strongest for the squa¬
mous (characterized by piatelike cells) and
small-cell types of the disease.
LUNGPISH, fishes of Africa. Australia,
and South America that can live in stag¬
nant water or survive drought by breathing
through lungs. ITie African and American
lungfishes are eel-like, with slender fins.
They can survive dry conditions by bur¬
rowing into mud and forming acocoon. In
this stage they can live for years. The
lungs show chat lungfishes are primitive.
Nevertheless, they are not direct ancestors
of the amphibians as is sometimes
thought.
LUNGS, in vertebrates, the (usually) two
largely airfiUed organs in the chest con¬
cerned with RESPIRATION, the absorption of
O X Y O E N f r o m a n d r e l e a s e o f c a r b o n
dioxide into atmospheric air. In man, the

Softwoods, which thrive in cold regions,
are the evergreen conifers such as fir,
pine, cedar and spruce.

Hardwoods, which thrive in temperate
regions, include the deciduous trees like
oak, birch, aspen and beech. The
softwoods, used in building, make up 75%
o f t h e U S t i m b e r m a r k e t . I n t h e v a s t
softwood forests of the US lumbering has
become amechanized industry, using
power saws to fell and cut to size the trees
and tractors or tractor winches to drag logs
to acentra] clearing by cable. Since forests
are often located in inaccessible regions,
roads and new railroads may have to be
built to transport the logs. Logs are often
floated down mountain streams to broader
rivers and lakes on whose banks sawmills
arc often located. Great masses of logs can
be towed by mg down river, inside huge
floating collars or booms. Once at the mill
they may be stored until needed in ahuge
log pond, or millpond, protected by the
water from fire and disease. After sorting,
the logs are fed onto aconveyor belt and
into the mill. Each log is clamped to acar¬
riage and fed back and forth against aver¬
tical bandsaw. The boards then pass to an
edger, which removes the bark, and a
t r i m m e r, w h i c h c u t s t h e m t o s t a n d a r d
lengths. Other logs are cut into sheets or
veneer, for plywood. The newly cut wood,
still green with moismre, is then seasoned
(dried) before it is used commercially.
(See forestry; paper; tree.)
LUMIERE. Louis (1864-1948), French
pioneer of motion photoc»aphy who, with
his brother Auguste (1862-1954), inven¬
ted an early motion picture system (paten¬
ted 1895), the cinimatographe; and made
what is regarded as the first movie (1895).
L U M I N E S C E N C E ,
emission of HLECTR(»iAGNEnc radiat ion.
particularly uoHT, from aphosphor. In¬
cluding both fluorescence and phos¬
phorescence (distinguished according to
how long emission persists after excitation
has ceased, in fluorescence emission ceas¬
ing within 10ns but continuing much
longer in phosphorescence), particular
types of luminescence are nam^ for the
mode of excitation. Tbus in photolumi-
nescence, photons are absorbed by the
phosphor and lower-energy radiations
emitted; in chemiluminescence the energy
sou rce i s achemica l r eac t i on , ca thodo -
luminescence is energized by cathode rays
(HECTRONS), and BIOLUMINESCBNCE OCCUTS
in certain biochemical reactions.
LUMPFISH, common name for various
fishes of the Cydopteridae family, that in-

t h e n o n t h e t m a l
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1400 and 1700, both for solo playing and
as accompaniment to songs and madrigals;
the great Ifith-cencury composer John
Dowland wrote mostly for the lute.
LUTHER, Martin (1483-1S46). German
R E T O R M AT i O N l e n d e r a n d f o u n d e r o f
LUTHERANISM. Following areligious
experience he became an Augustinian
friar, was ordained 1S07, and visited
Rome (1510), where he was shocked by
the woridliness of the papal court. While
professor of Scripture at Wittenberg U.
(from 1512) he wrestled with the problem
of personal salvation, concluding that it
comes from the unmerited grace of God,
available through faith alone (see jus-
TtnCATiON BY FAITH). When Johann Tetzel
toured Saxony 1517 sel l ing papal
INDULGENCES, Luiher denounced the prac¬
tice in his historic 95 Theses, for which he
was frercely attacked, especially by
Johann eck. In 1520 he published To the
Christian Nobility of the German Nation.
It denied the pope's fmal authority to
determine the interpretation of Scripture,
declaring instead the priesthood of all
believers; and it rejected papal claims to
political authority, arguing for national
churches governed by secular rulers.

Luther denied the special spiritual
authority of priests, advocated clerical
marriage and denied the doctrine of tran-
suByrANTiATiON, adhering to consub-
STANTiATiON. In Dcc. 1520 he publicly
burned apapal bull of condemnation and a
copy of the canon law; he was excom¬
municated 1521. Summoned by Emperor
Charles Vto renounce his heresies at the
Diet of Worms (1521), he refused, iradi-
tionaJly with the words, "Here Istand: 1
can do no other." He was out lawed but,
protected by Frederick 111 of Saxony, he
retired to the Wart burg castle. Ihere, in
six months, he translated the New Testa¬
ment into German and began work on the
Old. His hymns have been translated into
many languages, and he wrote two
catechisms (1529),
Lutheranism. Against Erasmus he wrote
The Bondage of the Will (1525). He
directed the reform movement from Wit¬
tenberg, aiming to moderate more extreme
elements (see anabaftists), and opposed
the PEASANTS' war, condoniiig princely
repression of the revolt- In 1525 he mar¬
ried aformer nun; they had six children.
L U T H E R A N C H U R C H E S , t h e c h u r ¬
ches adhering to Lutheranism and spring¬
ing from the German rehormatkwj. From
the beginning they were state churches
ruled by the local princes; national

right lung has direc lobes and the left, two.
Their surfaces are separated from the
chest wall by two layere of pleura, with a
little fluid between them; this allows free
movement of the lungs and enables the
forces of expansion of the chest wall and
diaphragm to fill them with air. Air is
drawn into the trachea via mouth or nose;
t h e t r a c h e a d i v i d e s i n t o t h e b r o n c h i
which divide rqieatedly until the ter¬
minal air sacs or alveoli are reached. In
the alveoli, air is brought into close con¬
tact with unoxygenated blood in lung
c a p i l l a r i e s ; t h e b l o o d c i r c u l a t i o n
through these comes from the right
ventricle and returns to the left atrium of
the HEART.

Disorders of ventilation or of perfusion
with blood lead to abnormalit ies in blood
levels of carbon dioxide and oxygen.
Lung DISEASES include asthma, bron-
CHinS, PNEUMONIA, PLEURISY. PNEUMOTHO¬
RAX, PNEUMOCONIOSIS, EMBOLISM, CANCER
and tuberculosis; lungs may also be in¬
volved in several systemic diseases (e.g.,
sarcoidosis, lupus erythematosus).
Symptoms of lung disease include cough,
sputum, blood in the sputum, shortness of
breath and wheeze. Sudden failure of
breathing requires prompt ARTmciAL
RESPIRATTON. Chesi X-RAY and estimations
of blood gas levels and of various lung
volumes aid diagnosis.
LUPINE, aplant found in North America
and around the Mediterranean. Lupines
range from 2in to 10ft in height. The
flowers are pealike and cluster around a
tall stem. They have an intricate method
for ensuring pollination. When abee lands
on aflower the stigma is pressed out
against the bee's underside to pick up pol¬
len brought from other flowers. Then the
flower's own pollen is squeezed onto the
bee. The pod explodes and twists to dis¬
perse the seeds. Some lupine seeds used to
be eaten but others are adanger to cattle.
LUPUS, tubereulosis of the skin (lupus
vulgaris). The organism produces ulcers
which spread and eat away the underlying
tissues. Treatment is primarily with stand¬
ard antitubercuiosis drugs.
LURIA, Aleksandr Romanovich (1902-
1977), Soviet neuropsychologist. Aworld-
renowned authority on the human brain,
he made important advances in brain
suigery and posisurgicai restoration of
brain Unction.
LUTE, fretted stringed instrument related
to the guitar, played by plucking the
strings with the fingers. It was perhaps the
most popular single instrument between

t h e b a s i s o f
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L u t h e r a n c h u r c h e s a l s o f o r m e d i n t h e
Scandinavian countr ies. (See also thucty
YEARS' WAR.) In 1817 Frederick William
III of Prussia enforced union between the
Pruss ian Lu theran and Refo rmed Chur¬
ches. provoking the first of several
schisms to form free Lutheran churches. A
u n i t e d G e r m a n L u t h e r a n C h u r c h w a s
formed in 1949. Lutheran migrants to the
US and Canada formed numerous chur¬
ches that merged into three major groups;
t h e A m e r i c a n L u t h e r a n C h u r c h , t h e
L u t h e r a n C h u r c h i n A m e r i c a a n d t h e
Lutheran Church-Missouri Synod. In 1987
the ALC and the LCA merged into one
church wi th the smal ler Evangel ic
L u t h e r a n C h u r c h e s t o f o r m t h e f o u r t h

largest US Protestant denomination with
5.3 mil l ion members. The Lutheran World
Federation has about 70 million members.
L U T H E R A N I S M . P r o t e s t a n t d o c t r i n a l
system based on the teachings of Martin
LUTHER. It regards the Bible as the only
source o f doct r ine ; s t resses jus t ificat ion
BY FATIH alone; and recognizes only two
SACRAMEms; baptism and Holy Commu¬
nion (see a lso consubstant ia t ion) .
Luther’s two catechisms (1529) and the
AUGSBURG CONFESSION (1530) Were col¬
lected with other basic stan^ds in the
Book of Concord (1580). consolidating
Lu the ran i sm aga ins t bo th Roman
Catholicism and Calvinism. (See also pie¬
t i s m . )
LUTHULL Albert John (1898-1967),
Rhodesian-bora Christ ian leader in South

Africa, an unyielding opponent of apart¬
heid. AZulu chief, he was elected presi¬
dent of the African National Congress
(1952). In 1959 he was confined to his vil¬
lage by the South African government. He
won the i960 Nobel Peace Prize.
LUXEMBOURG or Luxemburg, con¬
s t i tu t iona l monarchy o f WEurope ,
bounded by Germany. Belgium ^
France, it is about 55mi long and 35mi
wide. Luxembourg extends into the
rugged ARDENNES upland in the N; the
agriculmrally fertile "Good Country" is in
the Slowlands; the SE region along the
Moselle Rproduces wine and fruit. The
industrial SW, rich in iron ore, provides
much of the national income. Agriculture,
banking, and tourism are other major in¬
dustries. Formerly including the Luxem¬
bourg province of Belgium, the country
was aduchy of the medieval empire; a
Hapsburg possession 1482—1795; and a
French pcssession 1795-1815. In 1815 it
became aGrand Duchy under the King of
the Netherlands. The present ruling house

Official name: Grand Duchy of Luxem¬
bourg
Capital: Luxembourg
Area: 999sq mi
Population: 388,000
G r o w t h r a t e : 1 . 1 %
Languages: French; German; Letzebur-
gesch
ReligioN: Roman Catholic
Monetary unit(s): 1Luxembourg franc =
100 centimes

of Nassau came to the throne in 1890.
Luxembourg formed an economic union
with Belgium in 1922; it is amember of
the NORTH ATLArmC treaty ORGANIZA-nON
and since the 1950s amember of Benelux
and the European economic communtty.
LUXEMBURG, Rrea (18717-1919) ,
Po l i sh -bom German Marx i s t r evo lu t i on¬
ary, cofounder with Karl uebknecht of
the spartacus league, Germany’s first
communist party. In the 1918 Berlin
revolution she ̂ ited their journal. Red
Flag. She and Liebknecht were arrested
and murdered in 1919.
LUXOR, city in Upper Egypt on the E
bank of the Nile Ron part of the site of
the ancient city of thebes. Its famous
temple of Araon, built by Amenhotep ill,
is 623ft long and has acolonnade and hall
of hyposiyle columns. Pop 84,600.
LUTYEN^ Sir Edwin Landseer (1869-
1944), British architect and president of
the Royal Academy. Adesigner of Edwar¬
dian country homes, he was commis¬
sioned as planning supervisor of New
Delhi, the new Indian capital, where his
design for the viceroy's residence (1915-
30) combined classical and Mogul Indian
features.
LUZON, the main island of the PHiLip.
PINES. It is mountainous with several ac¬
tive volcanoes, and produces gold,
chromite, iron, coconuts, hemp, rice and
lumber. The chief c i t ies are Mani la, the
republic’s seat of government, and
Quezon City, the official capital.
LVOV, Prince Georgi Yevgenyevich
(1861-1925), Russian liberal statesman.
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uncomplicated Lyme disease can usually
be treated with a3-6-weck course of oral
antibiotics. If it is not discovered early,
treatment may be long and costly.
LY M P H , fl u i d w h i c h d r a i n s f r o m e x ¬
tracellular fluid via lymph vessels and
nodes (glands). Important node sites are
the neck, axilla, groin, chest and abdomen.
Fine ducts cany lymph to the nodes,
which are filled with lymphocytes and
reticulum cells. These act as afilter, par¬
ticularly for infected debris or pus and for
CANCER cells, which often spread by
lymph. The lyraphocyte.s are also con¬
cerned with development of immunity.
From nodes, lymph may drain to other
nodes or directly into the major thoracic
duct, which returns it to the blood. Spe¬
cialized lymph ducts or lacteals carry fat
absorbed in the oast ro in test ina l t rac t to
the thorac ic duct . In addi t ion, there are
several areas of lymphoid dssue at the
portals of the body as aprimary defense
against infection {tonsils, adenoids,
Peycrs patches in the gut). Lymph node
enlargement may be due to inflammation
following DISEASE in the territory drained
(skin, ph^nx), or to development of an
ABSCESS in the node (s taphy lococcus ,
tuberculosis) due to infectious disease,
secondary spread of cancer and the
development of lymphoma or leukemia.
BIOPSY is valuable in diagnosis.
LYMPHOMA, malignant proliferation of
LYMPH tissue, usually in the lymph nodes,
SPLEEN o r gas t ro i n tes t i na l t r ac tu . The

prototype is hodgkins disease, but anum¬
ber of other forms occur with varying his¬
t o l o g y a n d b e h a v i o r . C a n c e r
CHEMOTHERAPY and RADIATION THERAPY
have much to offer in these disorders.
LYNCHING, illegal "execution" con¬
ducted by aself-appointed body, or akill¬
ing by m<^ violence; probably named for
Charles Lynch, aVa. magistrate who in
1780 dispensed summary justice to Tory
conspirators. Vigilante bodies in pioneer
communities sometimes authorized lynch-
ings. Lynchings in this century have oc¬
curred mainly in the South, often In¬
stigated by the ku klux klan. where
blacks were usually the victims; always
rare, the practice seems to have died out.
LYND, Robert Staughton (1892-1970),
and Helen Merreil Lynd (1896-1982),
US sociologists who used anthropological
methods in their pioneering studies of
sma l l town Amer ica . The i r books , M id¬
dletown (1929) and Middletown in Transi¬
tion (1937). later identified as studies of
Muncie, Ind.. are regarded as classics of

prime minister of the first provisional
government 1917 (see Russian rf.volu-
TiON). After the Bolshevik Revolution he
fled to Paris.

LYCEUM, gymnasium in ancient Athens
where male youth received physical and
intellectual training. In 335 BC Aristotle
established his famous Lyceum outside
the walls of the city.
L Y C E U M M O V E M E N T. U S a s s o c i a ¬
t ions for popular adul t educai ion,
influential in the 19th century. The first
was founded by Josiah Holbrook in 1826
in Millbury, Mass. (See also Chautauqua
MOVFAtENT.)
LYDIA, ancient k ingdom of WAsia
Minor, of legendary wealth. The Lydians
invented metal coins in the 7th century
BC. EXiring the 6th century BC its mag¬
nificent capital, Sardis, was the cultuî
center of agrowing empire. Its zenith
came under CRoesus, but he was defeated
c546 BC by Cynis of Persia.
LYE, an old name for any strong alkaline
solution, especially one used as adeter¬
gent. The name was originally given to a
solution of potassium carbonate obtained
by soaking vegetable ash in water. Now it
is often applied to sodium hydroxide
solut ion.
LYELL , S i r Char les (1797-1875> ,
British geologist and writer whose most
important work was the promotion of
geological unifukmitarianism (originally
developed by James mutton) as an alter¬
native to the catasirophism of cuvtER and
others. The prime expression of these
views came in his Principles of Geology
(1830-33).
LYLY, John (c l554-1606) , Eng l i sh
author best known for his Euphues (part I,
1578; II, 1580), aprose romance in a
highly anificial and allusive style. Lyly
also wrote elegant comedies on classiĉ
themes, and was influential on other
Elizabethan playwrights.
LYMEDISE/I^E,
infection named for Lyme, Corm., where it
was first described in 1974, but now found
in 35 s ta tes. As ide f rom acharacter is t ic
rash, symptoms are common and variable,
mimicking dozens of other illnesses, from
flu to multiple sclerosis. They include
headache, tn^aise, fever, nausea, fatigue,
joint pain, and partial facial paralysis. Left
untreated, the symptoms may come and
go mysteriously over the years. The dis¬
ease can cause crippling arthritic pain,
heart problems, facial paralysis, difficul¬
ties in movement, and visual, emotional,
and memory disturbances. If caught early,

a l i c k -bo rne bac te r i a l
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American sociology.
LYNX, bobtailed mend>ers of the cat
family, of both Old and New Worlds.
Tawny yellow cats, lynxes live in forests,
espedally of pine. Leading solitary lives,
hunting by night for small deer, badgers,
hares, rabbits and small rodents—as well
as occasionally raiding domestic stock.
LYON, Mary (1797-1849), US pioneer
of women’s higher education. A.teacher
from the age of 17, she was founder and
first president of Mount Holyoke Female
Seminary (1837), South Hadley, Mass.
LYON or Lyons, major city in Ecentral
France at the confluence of the Rh6ne R

and the Sadne; capital.of the Rhdne
department. Founded by ttte Romans and
long famed for its silk, it now also
produces rayon, nylon, pharmaceuticals,
trucks and electrical appliances. Pop (city)
413,000; (metro) 1,212,000.
LYRE, STRINGED iNCTRUMENT origjnatiog
in anc ient Greece and the fer t i le c res¬

cent. The strings, usually plucked, stretch
between the body and acrossbar joining
two arms. (See also ktthara.)
LYREBIRD, ana t i ve o f Aus t ra l i an
mountain forests, named for the lyre¬
shaped tail of the male, which droops for-
warf over the back. Lyrebirds build large,
roofed nests of sticks and lay one egg.
They are accomplished songsters and ex¬
cellent mimics.
LYRIC POETRY, originally poetry sung
to the accompaniment of the lyre. It now
denotes any poem, usually short, such as
the SONNET, expressing strongly felt per¬
sonal emotion.
LYSANDER (d. 395 BC), Spartan ad¬
miral and statesman. In the Peloponnesian
WAR he enlarged the Spartan fleet, crushed
Athenian sea power and entered Athens in
triumph, 404 BC. He set up the govern¬
ment of the Thirty Tyrants there.
LYSENKO, Trofim Denisovich (1898-
1976), Soviet agronomist whose antipathy
for CENEncs and position of power under
the Stalin regime led to the stifling of any
progress in Soviet biological studies for
25 years or more. Refusing on ideological
grounds to believe in oenes, he adopted a
pecul iar form of Lamarckism (see
LAMARCK), and forced other Soviet scien¬
tists to support his views. He was removed
from power in 1964.
LYSUS (c459-c380 BC) , A then ian
orator noted for clarify and elegance of
style. Exiled under the Thirty Tyrants, he
helped restore democracy arid impeached
the tyrant Eratosthenes. Some 35 of his
speeches survive.

M
13th letter of the English alphabet. It cor¬
responds CO the Semitic letter mem and the
Greek mu. It represents alabial uasal
sound.

MAASTRICHT TREATY, treaty signed
by the 12 members of the European Com¬
munity at Maastricht, The Netherlands, in
Dec. 1991 laying the gn>undwork for
closer political and economic unity. The
treaty provided for common foreign and
defense policies and for asingle currency
and aregional central bank by 1999. The
treaty had to be ratified by all of the mem¬
ber stales before it could take effect.
MAAZEL, Lorin (1930- ), US con¬
ductor. Achild prodigy, Maazel led or¬
chestras at the age of nine. He conducted
the Cleveland Symphwiy (1972-82), the
Vienna State Opera (1982-84) and the
Pittsburgh Symphony Orchestra (1988- ).
MACADAM, road -bu i l d i ng sys tem
devised by the Scots engineer John
Loudon McAdam (1756-1836). The soO
beneath the road, rather than foundations,
takes the load, the road being waterproof
and well-drained to keep this soil dry. For
modem highways afirst layer of larger
r o c k s i s l a i d , t h e n s m a l l e r r o c k s a n d
gravel, the whole being bound with, usual¬
ly, ASPHAi.Tor tar.
MACADAMIA, edible nut from trees of
the genus Macadamia, native to Queens¬
land, Au.stralia.
MACAO, Portuguese overseas territory in
SE China, on the esmary of the Canton
(Pearl) R, 6sq mi in area. It comprises the
peninsula of Macao and adjacent islands
of Taipa and Coloane. Macao is apopular
resort and gambling center and important
commercial pon. Fishing is amajor
economic activity, The territory came into
Portuguese possession in 1557. It was
grant^ broad autonomy in 1976, and in
1987 Portugal and China negotiated an
agi^ment for the return of Macao to
China in 1999 under aplan similar to that
approved for Hong Kong. Pop 495,000.
hdACAQUE, common monkeys of the
O l d Wo r l d , f o u n d f r o m N o r t h A f r i c a t o
Japan and the Philippines. They are found
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liona] work of low historical value, written
before AD 70. Two other bo(^, 3and 4
Maccabees, are among the pseudsi-
G R A P H A .

M a c D U R M l D , H u g h ( 1 8 9 2 - 1 9 7 8 ) .
Scottish poet, bom CMstopher Murray
G r i e v e . F o u n d e r o f t h e S c o t t i s h
Nationalist Party, he gave ftesh impetus to
Scott ish l i terature. He is best known for

the long rhapsodic poem ADrunk Man
Looks at the Thistle (1926).
MACDONALD, Dwi^ t (1906-1982) ,
US political and cultural critic. He mov̂
from the business lO âziiie Fortune to the
radical Partisan Review, where he became

(1938-43) aleading figure in left intellec¬
tua l c i rc les . He le f t Par t i san Rev iew to

protest its support of WWII. He was a
staff writer for Tfce Afew Forker (1951-71)
and film critic for Esquire (1960 )̂.
MacDONALD, James Ramsay (1866-
1937). British statesman who was the
chief founder of Britain’s Labour Party
(I9(X)) and prime minister of the first and
second La^ur governments (Jan.-Oct.
1924 and 1929-31). He lost most of his
party’s confidence when he headed ana¬
tion^ coalition (1931-35) to deal with the
Depression.
MACDONALD, Si r John Alexander
(1815-1891), Canadian state.sman. first
premier of the Eiomimon of Canada.
Elected to the Ontario legislature in 1844.
he became premier ,in 1857 as head of a
Conservative coalition which was joined
(1864) by George Brown and others. He
led subsequent negotiations which resul¬
ted (1867) in the confederation of Canada.
The Pacific Scandal (1873), involving cor¬
ruption charges, cau^ his government's
resignation, but he was again premier
from 1878 until his death.
MacDONALD, Ross (Kenneth Millar,
1915-1983), US mystery writer, creator of
detective Lew Archer.
M A C D O N O U G H , I T i o m a s ( 1 7 8 3 -
1825), US naval officer who defeated the
Br i t i sh a t the dec is ive Bat t le o f P la t ts¬
burgh (1814) during the war of isia. His
victory saved New York and Vermont
f rom invas ion.
M a c D O W E L L , E d w a r d A l e x a n d e r
(1861-1908), US composer and pianist.
He is most remembered for his lyrical
piano works and for the orchestral Indian
Suite (1897). His wife founded the Mac-
Dowell Colony in Peterborough, N.H., a
retreat for creative artists.
MACEDONIA, mountainous region of
SE Europe, the ancient Macedon, 25,63-
6sq tni in area. It extends from the NW

in North Afiica. Japan, Malaysia and the
tropical forests of l̂ a. Their appearance
is as varied as their range. The Barbary
ape is not an ape but atailless macaque
and is the only wild primate living in
Europe. 'Die toque moruiey of India is the
best known macaque because it is export¬
ed in large numbers for medical research.
MacARTHUR, Douglas (1880-1964),
US general and hero of WWII. He com¬
manded the 42nd (Rainbow) Division in
WWn and was superintendent of West
Point (1919-22). In 1930 he became chief
of staff of the US army, the youngest man
ever to hold the p<»t, and was promoted to
'eneral. He retir̂  fiom the army in 1937,
jut was recalled in 1941 as commander of
US army forces in the Far East. In 1942 he
became Allied supreme commander of the
S o u t h w e s t P a c i fi c A r e a a n d i n 1 9 4 4
general of the army. Signatory of the
Japanese surrender, he led the reconstruc¬
tion of Japan as Allied supreme com¬
mander from 1945. When the KOREAN war
broke out (1950) he was selected com¬
mander of the UN forces sent to aid South
Korea. His unwillingness to obey Presi¬
dent ntuMAN's orders to restrict the war to
Korea led to his dismissal the following
year.
M A C A U L AY, T h o m a s B a b i n g t o n
(1800-1859), English historian and es¬
sayist. He sacrificed aflourishing political
career to undenake his History of England
(5 vols, 1849-61), but he died before
completing it. Its clarity and readability
made i t an immediate success. L ike the
History, his Essays display great range
and brilliance, together with supreme con¬
fidence of judgment.
MACAW, the largest and most colorful
of parrots. Macaws have powerful beaks,
which they use for cracking open nuts,
and their faces are bare of feathers. They
live in screeching flocks in tropied
A m e r i c a .
MACBETH (d. 1057), king of Scotland,
formerly chief of the province of Moray
who killed King Duncan in battle (1040)
and took the throne. shakespeare’S famous

tragedy Macbeth, based on Holinshed’s
Chronicles, gives ahistorically inaccurate
picnire of him as avillainous usurper.
MACCABEES, Books of, two books of
the Old Testament apocrypha which te l l
the story of the Maccabees or has-
MONEANS, Jewish rulers of the 2nd and 1st
centuries BC who fought for the inde¬
pendence of Judea from Syria. 1Mac¬
cabees. aprime historical source, was
wr inen c lOO BC. 2Maccabees is adevo-
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Aegean coast into the central Balkan
peninsula. Ethnically it is very mixed, but
there are mainly Slavs in the Nand
Greeks in the S. The region is primarily
agricultural, with tobacco, grains and cot¬
ton the chief crops. One of the great
powers of the ancient world under
Ai-EXAND^ THE GREAT, Macedonia was
later ruled by Romans, Byzantines, Bul-
gars and Serbs. From 1389 to 1912 it was
part of the otcoman empire,

In the Balkan Wars (1912-13) it was
divided among Greece. Serbia, and Bul¬
garia. Hie Serbian (later Yugoslav) por¬
tion was made one of the six constituent

republics of Yugoslavia in 1946. In Sept.
1 9 9 1 M a c e d o n i a n s v o t e d f o r i n d e ¬
pendence. Their independence was
promptly recognized by Bulgaria, but the
European Conununity and the US delayed
recognition when Greece protested the
n e w r e p u b l i c ' s u s e o f t h e n a m e
Macedon ia .

MACft Ernst (1838-1916), Austr ian
physicist and philosopher whose name is
c o m m e m o r a t e d i n t h e M a c h n u m b e r ,
defined as speed (as of an airplane) ex¬
pressed as amultiple of the speed of
s o u n d u n d e r t h e s a m e c o n d i t i o n s . H i s

greatest influence was in philosophy,
where he rejected from science all con¬
cepts which could not be validated by ex¬
perience. This freed einstein from the ab¬
soluteness of Newtonian space-time (and
thus helped him toward his theory of
relativity) and helped inform the logical
POsmviSMof the Vienna Circle.
MACHIAVELLI, Niccolo (1469-1527),
Florentine statesman and political theorist.
He served the Republic of Florence, and
was its emissary on several occasions.
When the medici family returned to power
in 1512 he was imprisoned; on his release
he devoted himself principally to writing.
Despite his belief in political morality and
his undoubted love of liberty, as revealed
in his Discourses on Uvy (1531), his
master work. The Prince (1532; written
1513), describes the amoral and un¬
scrupulous political calculation by which
an "ideal" prince maintains his power. It is
often seen as acynical guide to power
politics, although Machiavelli’s motives in
writing it are much debated. He also wrote
abrilliant//isfon’ of Florence (1532).
MACHINE, adevice that performs useful
work by transmitting, modifying or trans¬
forming motion, forces and energy. There
are th ree bas i c mach ines , t he i nc l i ned
plane, the lever, and the wheel and axle;
from these, and adaptations of these, are

built up all true machines, no matter how
complex they may appear.

There are two essential properties of all
machines: mechanical advantage, which
is the ratio load/effort, and efficiency, the
ratio of actual performance to theoretical
performance. Mechanical advantage can
be less than, equal to or greater than 1;
while efficiency, owing to such losses as
FRICTION, is always less than 100%
(otherwise areRPETUAL motion machine
would be piossible). (See also efficiency;
energy ; fo rce ; l eve r. )

Simple machines derived from tlte three
basic eienients include: from Che inclined

plane, the wedge (effort at the top being
translated to force at the sides) and the
screw (an inclined plane in spiral form);
from the lever, the wrench or spatuier (the
balance also uses the principle of the
lever); and from the wheel and axle, the
PULLEY (which can also be viewed as a
type of lever).
MACHINE GUN, amilitary small arm
capable of rapid fire. The need for such a
weapon was recognized soon after the
development of firearms.

In 1862. Richard Jordan Gatling in¬
vented asingle-barreled machine gun with
arotary chamber, and. in 1862, the Con¬
federates fired volleys from the Williams
gun, making it the first machine gun to be
used in warfare. The Union army was
using Gatling’s gun by the end of the war.
Gatling later develops his famous hand-
cranki multibarreled gun, incorporating
automat ic loading and e ject ion of
cartridges, which had in the meanwhile
been g rea t l y imp roved . Ga t l i ng ’s
multibarreled gun was capable of firing up
to 3,000 rounds aminute.
MACHINE TOOLS, nonportable, power-
driven tools used industrially for working
metal components to tolerances far finer
than those obtainabie manually. The frin-
damencal pi^esses used are cutting and
grinding, individual machines being
designed for boring, broaching, drilling,
milling, planing and sawing. Essentially a
machine tool consists of ajig to hold both
the cutting tool and the workpiece, and a
mechan ism to a l low these to be moved
r e l a t i v e t o e a c h o t h e r i n a c o n t r o l l e d
fashion. Atypical example is the lathe.
Auxiliary functions facilitate the cooling
and lubrication of the tool and woikpiece
while work is in progress using acutting
fluid. The rate which any piece can be
worked depends on the material being
worked and the composition of the cutting
point. High-speed steel, tungsten carbide
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and corundum are favored mater ia ls fo r

cutting edges. Where several operations
have to be performed on asin^e
workpiece, time can be saved by using
multiple>function tools such as the turret
lathe, particularly if numerically rather
than manually controlled. Modem in¬
dustry would be iiKonceivable without
machine tools. It was only when these
began to be developed in the late 18lh
century that it became possible to
manufacture interchangeable parts and
thus initiate mass production.
MACH NUMBER, ratio of the speed of
an object or fluid to the local speed of
SOUND, which is cempenmire dependent.
Speeds are subsonic or supersonic depend¬
ing on whether the mach number is less
than or greater chan one.
MACHUPICCHU. ancient (15th-cen¬
tury?) INCA city in Peru, an impressive ruin
dramatically situated on ahigh ridge of
the Andes. It was discovered in 1911 by
the American explorer Hiram Bingham.
MACK, Connie (1862-1956), famous
US baseball player and manager. As
owner and manager of the Philadelphia
Athletics from IWl to 1950, he led his
team to victory in five World Series.
MACKENZIE Sir Alexander (cl764-
1820), Canadian fur trader and explorer,
the first white man to cross the noithem

pan of North America to the Pacific. Bora
in Scotland, he emigrated to Canada and in
1789 made an expediuon down the
Mackenzie River (named for him). In 1793
he crossed the Rockies to (he Pacific coast.
MACKENZIE, Alexander (1822-1892),
Canadian statesman. Bom in Scotland, he
went to Canada in 1842. He entered the
legislative assembly in 1861, having
worked his way up to the editorship of a
Liberal paper. From 1873 until 1878 he
was Canada’s first Liberal prime minister.
M A C K E N Z I E R I V E R , i n N W C a n a d a ,
flowing from Great Slave I^ke to the
A r c t i c O c e a n . T h e M a c k e n z i e i t s e l f i s
l,060mi in length, the total length of the
system about 2.50bmi, the second largest
i n N o r t h A m e r i c a . I t i s n a m e d f o r S i r
Alexander Mackenzie
M A C K I N A C , S t r a i t s o f , c h a n n e l
separating Upper and Lower Michigan. It
connects lakes Huron and Michigan and is
spanned by the mackinac bridge from
Mackinaw City to St. Igiiace.
MACKINAC BRIDGE, 7,400ft long,
connects Upper and Lower Michigan. It is
one of the longest suspension bridges in
the world, with amain span of 3.800fl.
MACPHERSON, James (1736-1796),

Scottish poet and member of Parliament
from 1780, famous for his purported trans¬
lations of the Gaelic bard Ossian, publish¬
ed 1760-75. Disputed by Samuel jcwnson
and others, they appear to have been
Macf^erson’s own work, loosely based on
contempOTaiy Gaelic verse.
MACHEADY, William Charles (1793-
1873), English actor and manager, with
Edmund kean one of the outstanding
tragedians of his day. He managed Covent
Garden and Drury Lane. His rivalry with
the American tragedian Edwin forrest led
to the As to r P lace r io t in New York in
1849.
MACROECONOMICS, the smdy of ag¬
gregates in the national economy, as op¬
posed to that part of economics concern̂
w i t h t h e c o n s t i t u e n t e l e m e n t s , m i c r o -
ECCWOMics. Macroeconomics studies key
economic quantities (such as national in¬
come, savings, investmeot and balance of
payments), the factors determining them
and the relationships between them.
MACROPHAGE, large scavenging cell
(the name literally means "big eater") con¬
cerned with attacking and ingesting germs
which is found wandering in the blood in
areas where there is great activity against
■germ invasion. It is not atrue white cell,
but is produced in the reticuloendothelial
system.
MADAGASCAR, formerly Malagasy
Republic, republic in the Indian Ocean
comprising the large island of Madagascar
and several small islands.

OHicial name: Democratic Republic of
Madagascar
Capital: Antananarivo
Area: 226,658sq mi
Population; 12,195,000
Growth ra te : 3 .5%
Languages: Malagasy, French. Hova
spoken
Religions: Christian. Animist. Muslim
Monetary uni t (s) : 1Malagasy f ranc
(FMOG)= 100 centimes

Land. It is separated from the SE African
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warm climate make tbm ayear-round
tourist resort.
MADERO, Frandsco Indaiedo (1873-
1913), president of Mexico 1911-13. A
democratic idealist, he opposed PorRrio d-
l A Z i n t h e 1 9 1 0 e l e c t i o n a n d w a s i m ¬

prisoned. He escaped to Tex. and there
declared arevolution; joined by Francisco
VILLA and ZAPATA, he deposed Diaz in
1911 and was elected president. His ad¬
ministration was marred by his own inep¬
titude, and division and comiption among
his foUowers. In the face of widespread
revolt he was deposed and murder̂  by
Gm. Vic to r iano hues ta .

MADISON, DoUey Payne (17(58-1849).wife of James madison from 1794. (jf
(Quaker family, she was the widow of John
Todd. She was known as acharming and
lav i sh hos tess when he r husband >vas
secretary of state and president.
MADISON, James (1751-1836), fourth
president of the US 1809-17. Bom at Port
Conway, Va., he graduated from the Col¬
lege of New Jersey (Princeton U.)in 1771.
In 1776 he helped draft Va.’s constitution
and served in the cotntNENTAL congress-

1780-83. He i»essed the need for a
stronger central government than was pos¬
s i b l e u n d e r t h e a r t i c l e s o p c o n f e ¬
deration. In tile Va. house of delegates
1784-86 he advocated federal unity; he
promoted the annapous convention
which led in mm to the Federal Constitu¬
tional Convention (1787). He submitted a
series of proposals to it, the general
f r amework o f wh i ch i s r eflec ted i n t he
united states constitution adopted by
the Convention. This and his skillful con¬
duct in the debates has earned him the title
o f " fa the r o f the Cons t im t ion . " He was
o n e o f t h e a u t h o r s o f t h e f e d e r a l i s t
papers. As acongressman 1789-97 he
advocated the bi l l of r ights.

An influential secretary of state under
JEFFERSON 1801-08, he was chosen by Jef¬
ferson as his successor. As president him¬
self from 1809 Madison took afuro grip
on affairs, writing all major state papers in
the first two years. In foreign affairs, he
sought to free US shipping of the trade
restraints imposed by Britain and France
in the Napoleonic wars. Trusting dubious
French assurances, Madison imposed an
embargo on trade with Britain in 1810.
This and apopular desire to conquer
Canada provoked the war of isu in which
Madison's prestige suffered, especially
after the burning of the White House by
the British in 1814. After the war Madison

presided over aperiod of new prosperity

mainland by the Mozambique Channel.
The island has rugged cent̂  hî ands
and fertile low-Iying coastal plains. The
highlands have several extinct volcanoes
and mountain groups which rise to over
9,000ft. "niey have apleasantly cool, and
occasionally cold, cUmate. Ihe coastal
plains tend to be hot and humid, with
luxuriant tropical vegetation. Soil erosion
is aserious problem, and destructive hur¬
ricanes may occur between December and
April.
People The island’s population can be
bro^y divided into two groups: those of
tndonesian-Polynesian decent (Merinas)
hving mainly in the highlands, and those
(rf African Negro descent (edtiers), living
mainly in the coastal regions. Traditional
antagonisms exist between tiie two
groups. French, Indian and Chinese na¬
tionals are prominent in commerce. About
75% of the people live in rural areas. The
m a i n c i t i e s a r e A n t a n a n a r i v o ( Ta n a n a ¬

rive). the capital and largest city, An-
taiianana, Toamasina, Mahajanga, and
To l i a r a .

Economy. The island is predominantly
Arming and stock-raising country. Coffee,
cloves and vanilla are principal for«gn-
exchange emiers. Meat and prawns arc
also exported. Chromite, graphite, mica
and phosphates are important minerals.
Oil and gas deposits have been dis¬
covered. Industries include food process¬
ing, oil refining, vehicle assembly and tex¬
tile making.
History. Portuguese, French and English
rivalry for control of Madagascar ended in
French invasion and annexation (1885-
1905). In 1947, arevolt against French
rule was crushed, but in 1958 the island
gained self-government within the French
Community as the Malagasy Republic. It
achieved foil independence in 1960. In
1972 the civilian government handed over
power to the militap'.

Opposition parties were legalized in
1990, and new elections and constitutional
reforms promised for 1993.
MADDER, aplant of the coffee family
which yields ared dye. It was used for
dyeing from earliest times but it has been
replaced by artificial dyes.
MADEIRA, archipelago in the NAtlantic
some 360mi Wof Morocco, constituting
the Funchal district of Portugal. Madeira,
the largest island, is mountainous; settle¬
ment, including the capital, Funchal, is
largely on the coast. The islands produce
sugarcane, bananas and the frimous
Madeira wine. Their scenic beauty and
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devo tees o f d ionysus . A lso ca l led hac -
cfuwtes (for Bacchus, Dionysus’ other
name), they were known for their ecstatic
frenzies.
M A E T E R L I N C K , M a u r i c e ( 1 8 6 2 -
1949), Belgian poet and playwright. His
early work was influenced by symbolism;
he is best known for tlie tragedy Pellias
and Milisande (1892), set as an opera by
DEBUSSY, and the dramatic fable The Blue
Bird (1908). He was awarded the Nobel
Prize for Literature in 1911.
MAFIA, Italian-Amcrican criminal or¬
ganization. Its name derives from 19th-
century Sicilian bandits who dominated
the peasantry through terrorism and the
tradition of the vendetta. E>espite repres¬
sion by successive governments, including
MUSSOt.iNL the Mafia remains very power¬
ful in Italy. In 1987-88, 391 Mafia mem¬
bers were convicted in two mass trials and

jailed. Mafiosi emî aled to the US and set
up sophisticated criminal bodies there, or¬
ganized in "families." These prospered
during PROKiflmON, and diversified from
bootlegging into gambling, narcotics,
vice, labor unions and more recently into
some legitimate business. In the 1950s
and 1960s a t t en t i on was d rawn t o t he
Mafia by the fruitless trial of 60 of its
leaders , caugh t in con fe rence a t
Apalachin, N.Y., in 1957, and the dis¬
closures of foimer mafioso Joseph
Vaiachi. In Che 1980s increasing numbers
of organized crime leaders were success¬
fully prosecuted.
MAGELLAN, Ferdinand (cl480-1521),
Portuguese navigator who commanded the
first expedition to sail around the world.
Accused of embezzlement during his ser¬
vice in the Portuguese Indian army, he fell
from favor at court and so sou^t Spanish
backing for his proposed voyage in search
of awestern route to the Spice Islands or
East Indies, then believed to be only afew
hundred miles beyond America. Financed
by Charles I, Magellan sailed from San-
luca de Bairamcda with five ships on
Sept. 20, 1519. In Jan. 1520 he explored
t h e R i o d e l a P l a t a , t h e n s a i l e d S t o
Patagonia, where he put down amutiny.
In Ckt. 1520 he discovered the strait now
named for him. With three ships he ente¬
red the Pacific, proceeded Nup the coast
of South America then sailed Wacross the
P a c i fi c . F o r t w o m o n t h s n o l a n d w a s
sighted and the expedition was near star¬
vation; in March 1521 they reached
Guam, and in April the Philippines.
Magellan was killed in askirmish with na¬
tives there on April 27. Only one ship, the

and expansion. He retired in 1817 to his
Va. plantation Montpelier. Rector of the
University of Virginia from 1826, he be¬
came interested in the abolition of slavery.
MADISON SQUARE GARDEN, world-
famous indoor sports, entertainment and
convention center in New York City. The
first Garden was built on the site of arail¬

road lermina] at Madison Square; the
second Garden was a t 49 th S t ree t and

Eighth Avenue (1925). Anew Madison
Square Garden center was built 1964-69
on the site of the old Pennsylvania Station.
It includes a20,000-seat arena and a
5.200-seat forum.
MADONNA (Italian: my Lady), name
given to the Virgin Mary, especially as
depicted in works of art. The Madonna is
often shown with the infant Jesus or. in
the piETA. mourning over his body taken
down from the Cross.
MADONNA (Madonna Louise Ciccone;
1960- ). US rock and roU perfixmer. The

success of her singing career began when
her songs became dance club favorites.
She rose to superstar status with her songs
and trend-setting fashions. Some of her
wel l -known h i ts are L ike aVi rg in ,
Material Girl, and Crazy For You.
MADRID, capital of Spain and of Madrid
Prov ince , on t he Manzana res R in New
Castile. AlOth-century Moorish fortress
captured by Castile in 1083, it wa.s made
the capita] by philip n' (1561). Now
Spain’s administrative and financial head-
quaners, it has awide range of industries.
Acultural center, its landmarks include
the Prado art gallery, the royal palace and
the university city. Pop 3,086,5(X).
MADRIGAL, part song for two or more
voices. Originating in I4lh-ceiitury Italy,
it reached the height of its popularity in
the 16th century, through Ae works of
MONTEVERDI and GESUALDO. Thomas MOR-
LEY and others developed adistinctive
English form.
MADRONA, shrub or tree in the heath
family. Commonly found on the west
coast of the US and Canada, this species,
also caUed laurel-wood, grows to about
80ft. has cinnamon-colored peeling bark,
thick evergreen leaves, tall white flowers,
and red benylike fruit. The tree is used for
decorative purposes.
MAECENAS, Gaius (d. 8BC). Roman
statesman famous as the patron of Horace,
VERGIL and Propertius. Friend, adviser and
agent of the emperor Augustus, he was
criticized by Seneca for his extravagance.
His name came to symbolize patronage.
MAENADS, in Greek mythology, female
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ly lost during the solidification. Magma
extruded to the surface fomis t>vA. Hie
term is loosely applied to other fluid
substances (e.g., molten salt) in the earth’s
c r u s t .

MAGNA CARTA (Latin: great charter),
major British constitutional charter forced
on King john iby abaronial alliance at
Runnymede in June 1215. The barons
rebelled because of John’s heavy taxation
to finance wars and his exclusion of them

from government. He sought to repudiate
Che charter but died soon after. It f^ls into
63 clauses, designed to prevent royal
restriction of baronial privilege and feudal
rights. It also safeguarded church and
municipal rights and privileges. Altered
forms of it were issued on John’s death in
1216, in 1217 and 1225. In fact areaction¬

ary measure, its vagueness allowed many
later commentators to find in it the roots
of whatever civil rights they wished to
defend, such as habeas corpus and jury
trial. It did, however, pave the way for
constitutional monarchy by implicitly
recognizing that aking may be bound by
laws enforceable by his subjects.
MAGNES, Julah Leon (1877-1948), US
rabbi and Zionist who emigrated (1922) to
Palestine where he was afounder, chan¬
cellor (1925-35). and president (1935-48)
of the Hebrew University. Magnes dif¬
fered from other Zionists by advocating a
b i n a t i o n a ! A r a b - J e w i s h r a t h e r t h a n a
Jewish stale in Palestine.
MAGNESIA, common name for mag¬
nesium oxide. Used in the manufacture of
refined metals, crucibles, and materials for
insolation, it also has medicinal purposes.
MAGNESIUM, chemical element; sym¬
bol Mg; at.wt. 24.305; at.no. 12; valence
2. Magnesium is the eighth most abundant
element in the earth’s crust. I t does not
occur imcombined, but is found in large
deposits in the form of magnesite,
dolomite, and other minerals. Magnesium
is alight, silvery-white, and fairly tough
metal. It tarnishes slightly in air, and fine¬
ly divided magnesium readily ignites u^n
heating in air and bums with adazzling
w h i t e fl a m e . I t i s u s e d i n fl a r e s a n d
pyrotechnics, including incendiary bombs.
MAGNE'TIC DISK, arandom-access
storage medium that is the most popular
method for storing and retrieving com¬
puter programs and data files. The disk is
coaled with amagnetically sensitive male-

M A G N E T I C R E S O N A N C E I M A G ¬
ING (MRI), adiagnostic scanning system
based on the principles of nuclear mag-

Victoria, under Juan del cano, returned to
Spain, having sailed around the world. Al¬
though he did not survive the journey,
Magellan was undoubtedly responsible for
its success.
MAGELLAN, Strait of, separates main¬
land South America from Tierra del Fuego
and islands to the S. Around 330mi long,
and an important route before the building
of the Panama Canal, i t was first
navigated by Ferdinand maoeixan in
1520.
MAGELLANIC CLOUDS, two insular
GALAXIES that orbit the milky way, visible
in Sskies. The Large Magellanic Cloud
(Nubecula Major), about 15,0(X) light
years in diameter, has awell-marked axis
suggesting that it may be an embryonic
spii^ galaxy. The Small Magellanic
Cloud (Nubecula Minor) is about 10,000
light-years across. Both are rich in certeid
VARIABLES and about 150,000 light-years
from the earth.
MAGI, Persian priestly caste or tribe. Lit¬
tle is known of them beyond their reputa¬
tion for wisdom and supernatural powers.
Zoroaster was probably aMa^; the
Magi beaded Zoroastrianism, which may
have been based upon their original reli¬
gion. Hie Three Wise Men were reputedly
Magi.
MAGIC, in entertainment, conjuring
tricks or manipulated feats of illusion,
such as making flowers appear, pulling
rabbits out of hats, levitation, or sawing a
person in half included are spectacular es¬
capes—from strait jackets, handcuffs,
l o c k e d t r u n k s — t h e k i n d c h a t m a d e
Har ry houd in i the bes t known o f
magician-entertainers.
MAGIC SQUARE, square array of num¬
bers such that the sums along each row,
column and diagonal are equal; e.g.:

6 7 2
1 5 9
8 3 4

MAGINOTLINE, massive French for¬
tifications system, built 1930-34 between
the Swiss and Belgian borders. Named for
war minister Andr6 Maginot (1877-1932),
it consisted of linked underground fortres¬
ses. Obsolete before it was completed, it
was easily bypassed by the German
mobile advance in WWII.
MAGMA, molten material formed in the
upper mantle or crust of the earth, com¬
posed of amixture of various complex
silicates in which are dissolved various
gaseous materials, including water. On
cooling magma forms igneous rocks,
though any gaseous constituents are usual-

r ial .
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at very high lemperature) across amag-
neiie field. As the stream moves throu^
the magnetic field it has an electric current
generated in it. The principle is the same
as that of amagnetic generator, except that
in magnetohydrodynamics tlie plasma
stream rather than acoil of wire acts as the
conduc to r.
MAGNITUDE SteUar. ameasure of a
star’s brightness. ITie foundations of the
system were laid by hippakchus (c120
BC), who divided stars into six categories,
from Ito 6in order of decreasing bright¬
ness. Later the system was extended to
include fainter stars which could be seen
only by telescope, and brighter stars,
which were assigned negative magnitudes
(e.g..Sirius.-1.5).

Five magnitudes were defined as a100
times increase in brightness. These ap¬
parent magnitudes depend greatly on the
distances from us of the stars. Absolute

magnitude is defined as the apparent mag¬
nitude astar would have were it at adis¬

tance of lOpc horn us;' Sirius then has
magnitude +1.4.

Absolute magnitudes clearly tell us far
more than do apparent magnitudes. Stars
are also assigned red infrared, bolometric
and photographic magnitude,
MAGNOLIA, tree or shrub of the family
Magnoliaceae, native to China, Japan.
North America, and the Himalayas. Mag¬
nolias vary in height from 2ft to 150ft,
The large single flowers are white, rose, or
purple.
MAGPIE, along-tailed member of the
crow family named for the "pied" (black
and white) plumage of the European mag¬
pie. This is the same species as the N
American black-billed ma^ie. The only
other American species is the yeUow-
billed magpie of Cdifomia.
MAGRITTE Ren6 (1898-1967), Bel¬
gian Surrealist painter. He was an ad¬
herent of SURREAUSM from about 1925,
developing astyle which often juxtaposed
realistically portrayed subjects in adeeply
disconcerting manner.
MAGUEY, plant in the agave family. The
Mexican plant, which grows up to 9ft
long, has long green stalks with green
fl o w e r s ,
MAGYARS, speakers of the Hungarian
language. Anomadic warrior people,
originally from the Urals, they entered
central Europe in the 9th century and set¬
tled in the region which is now Hungary.
The Magyar language belongs to the
Ugro-Finnic linguistic group. (See also
HUNGARY.)

net ic resonance. MRI yields finely
detailed three-dimensional images of
structures within the body without expos¬
ing the patient to harmful radiation. MR!
is anoninvasive technique using the prin¬
ciple that atomic nuclei in astrong mag¬
netic field can be made to give off
electromagnetic radiation, the charac¬
teristics of which depend on the environ¬
ment of the nuclei.
MAGNETISM, the phenomena
sociated with "magnetic dipoles." com¬
monly encountered in the properties of the
familiar horseshoe (permanent) magnet
and applied in amultitude of magnetic
devices.

Physicists explain magnetism in terms
of magnetic dipoles. Magnetic dipole mo¬
ment is an intrinsic property of fundamen¬
tal particles, electrons, for ex^ple, have
amoment of 0.928 x10'"A.m^ parallel or
antiparallel to the direction of observation.
The forces between magnetic dipoles are
identical to those between electric dipoles
(see ELECTRiCTTY). TWs leads scientists
often to regard the dipoles as consisting of
two magnetic charges of opposite type, the
poles of traditional theory. But unlike
electric charges, magnetic poles are
believed never to be found in Isolation.

In ferromagnetic materials such as
IRON and COBAL1', spontaneous dipole
alignment over relatively large regions
known as magnetic domains occurs.
Magnetization in such materials involves a
change in the relative size of domains
aligned in different directions, and can
multiply the effect of the magnetizing
fi e l d a t h o u s a n d t i m e s . O t h e r m a t e r i a l s
show much weaker, nonpermanent mag¬
netic properties.

Magnetism is intimately associated with
electricity -(sec electromagnetism). Elec¬
tric currents generate magnetic fields cir¬
culating around themselves—the earth's
magnetic field is maintained by large cur¬
rents in its liquid core—and small current
loops behave like magnetic dipoles with a
moment given by the product of the loop
current and area.
MAGNETO, asmall electric generator
that produces pulses of electricity. Mag¬
netos are used as an ignition source in
airplane piston engines and motorcycle
engines, among other things. The magneto
works on the principle of magnetic induc¬
tion. It consists of apermanent ma^et
and asoft iron core wound with wire.
MAGNETOHYDRODYNAMICS,
method of generating electricity by pass¬
ing ahigh-velocity stream of plasma (gas

a s -
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(1948), he became atrenchant critic of the
American way of life. He developed an
amalgam of journalism, fiction and
autobio^phy, first evident in his collec¬
tion Advertisements for Myself (1959). He
shared a1969 Pul i tzer Pnze for The Ar¬
mies of the Night (1968), an account of the
1967 Washington peace march. Later
works include Marilyn (1973) and The
Executioner's Song (1979).
M A I L L O L , A r i s t i d e ( 1 8 6 1 - 1 9 4 4 ) ,
French sculptor and painter. His chief sub¬
ject was the femde nude, which he
sculpted in monumental, static forms that
represent arevival of Classical ideals. In
the early 1900s he was linked with the ar¬
tists called Nabis, as apainter; but when
he was nearly 40 years old he took up
sculpture.
MAIMONIDES, Moses (Moses ben
Maimon, or Rambam; 1135-1204), the
foremost medieval Jewish philosopher. He
was bom in Muslim Spain, but persecu¬
tion drove his family to leave the country.
They eventually settled near Cairo in
Egypt , where Maimonides became
renowned as court physician to Saladin.
Two of his major works were the Mishneh
Torah (1180) acodification of Jewish
doctrine, and Guide to the Perplexed
(1190), in which he attempted to interpret
Jewish tradit ion in Aristotel ian terms. His
work influenced many Jewish and Chris¬
tian thinkers.
MAINE, the Pine Tree State, New
England state of the US Northeast. The
surface rises from amostly rugged coast
in the Sthrough forested uplands to the
White Mts. in fie W.

In the colonial period, Maine was part of
Massachusetts and was settled by Mas¬
sachusetts people. Its fishing, lumbering,
and shipbuilding industries were establis¬
hed early. Maine eutered the Union as a
free state as part of the Missouri Com¬
promise; its antislavery sentiments caused
It to vote Republican in 1856, and it has
been loyally Republican ever since. The
stereotypiĉ  Maine Yankees—contrary,
democratic, frugal, and taciturn—have
been joined in equal numbers by im¬
migrants from Europe and Canada who
have absorbed the natives' conservatism.
Remote from great commercial centers,
the stale’s economy is not robust. As lum¬
bering wd textiles declined, tourism has
become increasingly important.

Population growth in Che increasingly
urban SE has prompted laws to slow con¬
struction and control poUution.

MAHABHARATA. great Hindu epic
poem, comprising some 110,000 32-sylI-
able couplets, probably written before 500
BC. though with many later passages. It
concerns the lengthy feud between two re¬
lated tribes, &e Pandavas and the
Kauravas, and has as its central episode
the BHAGAVAD-OITA, alater insertion. These
are numerous editorial passages on
mythology, religion, philosophy and
morals-
MAHAN, Alfred Thayer (1840-1914),
US naval officer and historian. His works

on the historical si^ficance of sea power
are classics in their field. They include
The Influence of Sea Power upon History.
1660-2783 (1890) and The Influence of
Sea Power upon f/ie French Revolution
and Empire. 1793—1812 (1892). His woric
stimulated worldwide naval expansion.
MAHDI (Arabic: the guided one), the
prophet or savior who Sunni Muslimsbelieve will bring peace and justice to the
world. Anotable claimant was 'Ubayd
Allah (reign^ 909-34), founder of the
Egyptian Fatimid dynasty. Another was
Muhammad Ahmad (d. 1885), who raised
arevolt against Egyptian rule in the Sudan
and fought the British 18S3-8S.
MAHFOUZ, Naguib (1911- ) . E g y p ¬
tian writer of plays, screenplays, short
stories, and novels, most notably the
!'Cairo trilogy” (1956-57). In 1988 he be¬
came the first Arabic writer to receive the
Nobel Prize for Literature.
MAHLER, Gustav (1860-1911), Austrian
composer and conductor. He wrote nine
symî oies (a tenth was unfinished) and a
number of song cycles. The syraphemies
are aculmination of 19th-centiuy Roman¬
ticism, but their startling harmonic and or¬
chestral effects link them with early 20th-
century works. Among other positions,
Mahler was director of Ae Imperial Opera
in Vienna 1897-1907.
M A H R A T T A o r M A R A T H A , c e n t r a l
Indian Hindu warrior people. Their empire

founded by Sivaj i in 1674; i t
dominated India for about 150 years, fbl-
towing the mogul empire, but by the mid-
19th century the British had broken its
p o w e r .
MAIDU INDIANS, aboriginal Indians of
NCal. They lived mainly in the Sacra¬
mento Valley and the Sierra Nevada
Mountains. The Maidus are part of the
Penutian Unguistic family. Today they
number fewer than 200.
MAILER, Norman (1923-). US novelist
and journalist. After the great success of
his first novel, The NaJeed artd the Dead

w a s
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tiating such machines by size alone, ex¬
perts increasingly differentiate them by
function: amainframe meets the comput¬
ing needs of an entire organization, and a
minicomputer meets the needs of adepart¬
ment within the organization.
MAITLAND, Frederic Will iam (1850-
1906), English jurist and legal historian.
He was particularly concerned with early
English law and founded the Selden
Society (1887). Notable among his works
is The History of English Law before the
Time of Edward I(1895), written with Sir
Freder ick Pol lock.
MAIZE. See CORN.
MAJOR, John (1943- ), British Conser¬
vative politician, prime minister (1990- ).
In 1989 he became foreign secretary and
chancellor within the space of six months.
He succeeded Margaret Thatcher in 1990,
and was reelected in 1992.
MAJORCA, or Mallorca, largest of the
Balearic Islands of Baleares province,
Spain. Majorca lies in the WMediter¬
ranean, 115mi Eof the Spanish coast. It is
amajor tourist center with many resorts,
including its capital, Palma.
MAKAUOS 111 (Michael Christodoulos
Mouskos; 1913-1977), the first president
of independent Cyprus (from 1959),
archbishop and primate of the Cypriot Or¬
thodox Church from 1950. During British
r u l e h e l e d t h e m o v e m e n t f o r e n o s i s
(union with Greece). He had links with the
EOKA terrorist group and was exiled by
the British 1956-57. He fled temporarily
during the political disturbances of 1974.
M A K E M I E , F r a n c i s ( c l 6 5 8 - 1 7 0 8 > ,
Irish-bom missionary in America from
cl682. founder of Presbyterianism in
America. In 1706 he united parishes in
Maryland, Pennsylvania, New Jersey, and
Virginia into the first American pres-
bytery.
MALACCA, Strait of, chatmel between
Sumatra and the Malay Peninsula; length
600 mi; narrows to less than 24 mi wide.
It carries aU shipping between the Indian
Ocean and the South China Sea.
MALACHI, Book of (Hebrew: my mes¬
senger), the 12th of the Old Testament
Minor Prophets. Written anonymously
about the 5ih century BC, it prophesies
judgment for insincerity and negligence in
religion at the coming of the Messiah.
M A L A G A S Y R E P U B L I C . S e e M a d a ¬
g a s c a r

MALAMUD, Bernard (1914-1986), US
novelist and short story writer. He won a
Nat iona l Book Award fo r h i s s to r i es i n
The Magic Barrel (1958) and the Pulitzer

M a i n e P r o fi l e
Name of state: Maine
Capital: Augusta (Other cities: Portland,
Lewiston, Bangor)
Neighbors: Canada (New Brunswick.
Quebec), N.H.
StatehCK :̂ March 15,1820 (23rd state)
Familiar name: Pine Tree State
Area: 33,21.5sq mi
Population (1990): 1,228.000 (Rank: 38)
%change 1980-90:9.2
Density persq mi: 39.8
%metropolitan: 35.9
Electoral votes: 4

Radal comp.: While, 98.4%; black.
0.4%; Hispanic. 0.6%; Asian, 0.5%
Per capi ta money income (1987) :
$10,478 (Rank: 34)
Elevation: Highest-5,268fl. Mount Katah-

.din. Lowest-sea level, Atlantic Ocean
Motto: Dirigo ("I direct")
State flower: White-pine cone and tassel
State bird: Chickadee
State tree: White pine
State song: 'State ofMaine Song"
I N D U S T R Y A N D T R A D E
Gross state product (1988):
$17.9 bil. (Rank: 42)
Farm products: Potatoes, eggs, dairy
products, apples
Farm marketings (1989):
$0.4 bil. (Rank: 42)
Manufactures: Paper products, wood
products, electrical equipment, food
products, leather producis. textiles
Value of mfrs. shipped (1987):
$10.7 bil. (Rank: 38)
Mining: Sand and gravel

MAINE, US battleship, sent to protect US
c i t i zens and p roper ty in Cuba; i t
mysteriously blew up in Havana harbor on
Feb. 15 , 1898, w i th a loss o f 260 men.
The incident helped spark the Spanish-
A M E R I C A N W A R .

MAINFRAME, amul t iuser computer
designed to meet the computer needs of a
large organization. Rather than differeo-
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Prize for his noveJ The Fixer (1966).
Malamud’s work deals mainly with
Jewish life and traditions in Che US. The
heroes o f h i s books a re o f ten humb le ,
solitary individuals, chough Dubin's Lives
(1979) mariced adeparture in subject mat-

MALARIA, tropical parasitic disease
causing malaise and intermittent fevbr
and sweating, either on alternate days or
every third day; bouts often reoccur over
many years. One form, cerebral malaria,
develops rapidly with encephalitis, coma
and SHOCK. Malar ia is due to infect ion
with Plasmodium carried by mosquitos of
the genus Anopheles from ̂ blood of in¬
fected persons. ITie cyclic fever is due to
the parasite's life cycle in the blood and
uver; diagnosis is by examination of
blood. QUININE and its derivatives, espe¬
cially cUoroquine and primaquine, are
used both in prevention and treatment, but
other chemotherapy (atabrine, pyrimetha¬
mine) may also be used. Mosquito control,
{Nifn̂ y by destroying their breeding
places (swamps and pools), [rovides the
best method of combming the disease.
M A L AW L f o r m e r l y N y a s a l a n d , a
republic in Ecentral Africa.
plateaus, 2,500fl-4,500ft in elevation,
comprise much of the country, and over
20% of the area is occupied by Lake
Malawi (fit Nyasa) lying in the great rift
VALLEY. The valley climate is hoi; that of
the Highlands, moderate. Most of the
population are Bantu-speaking Africans,
and 90% live in villages. The largest
towns are Blantyre, Lilongwe, the capital,
and Zon^. Malawi has no significant
mineral deposits, and the economy is
based on agriculture, particularly the
growth of tea, tobacco and cotton, which
are all export̂ . There is ligjtt industry at
Blantyre and Lilongwe and bauxite
deposits on Mt Mulanje. Roads and rails
lilting Malawi with Mozambique have
been cut by war, Blantyre has an interna¬
tional airport.
History. In 18S9 the Scottish mission^
David LIVINGSTONE visited the area. Mis¬
sions were later set up and the Arab slave
trade suppressed. In 1891 aBritish protec¬
torate of Nyasaland was formed, becom¬
ing the British Central Africa Protectorate
in 1893. In 1907 the name rever ted to
Nyasaland. From 1953-63 the country
was part of the Federation of Rhodesia
and Nyasaland. In 1964 it became the in¬
dependent state of Malawi, remaining
w i t h i n t h e B r i t i s h C o m m o n w e a l t h , a n d
Dr. Hast-

t e r .

Official name: Republic of Malawi
Capital: Lilongwe
Area: 45,747sq mi
Population: 9,438400
Growth ra te : 1 .8%
Languages: English. Bantu languages,
Swah i l i
Religions: Christian, Muslim, Animist
Mmietary iinit(s): Ikwacha =
100 tambala

ings Banda became premier. It was made
arepublic in 1966 with Banda as president
for life. In the late 1980s and early 1990s,
the nation suffered food shortages. The
economy was further burdened by an in¬
flux of refugees from wartorn nei^iboring
Mozambique.
MALAY, general tem for agroup of
about 100 million people who live on the
Malay Peninsula and on islands of the
Philippines and Indonesia. They are a
short, brown-skinned, Mongoloid people.
They probably emigrated originally from
central Asia. By the 2nd century /W, the
powerful Malay kingdom of Srivijaya
ruled in Sumatra. Indonesia.
MALAY ARCHIPELAGO, formerly the
East Indies, the world's largest group of
islands, off the coast of SE Asia, between
the Indian and Pacific oceans. They in¬
clude the 3,000 islands of Indonesia, the
7,000 islands of the nulippines, and New
Guinea.
M A L A Y O - P O L Y N E S I A N L A N G U A -
GES, or Austronesian Languages, family
of some 500 languages found throughout
the Central and SPacific (except New
Guinea and Australia, but includî  New
Zealand) and especially in Malaysia and
t h e I n d o n e s i a n i s l a n d s . T h e r e a r e t w o
main groups. Oceanic to the Eand In¬
donesian to the W.
MALAY PENINSULA, the southern¬
most peninsula in Asia, comprising West
Malaysia and SW Thailand. It is one of
the world’s richest producers of rubber
and tin.
MALAYSIA, indepeiHleDt federation in
Southeast Asia, comprising West Malay-
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sia on the Malay Peninsula and, 400mi
away across the South China Sea. East
Malaysia, formed by Sabah and Sarawak
on the island of Borneo.

Beginning in the 14th century the popula¬
t ion was conve r ted to I s l am. The Po r¬
tuguese took Malacca in 1511 but were
ousted by the Dutch in 1641. The British
formed atrading base of the East India
Company in Penang in 1786. and in 1826
united Penang. Singapore and Malacca
into the Straits Settlement. Between 1888

and 1909 the British established many
protectorates in Malaya and Borneo.

After the WWII Japanese occupation
(1941-45), Malaya was reorganized as the
Federation of Malaya (1948). gaining in¬
dependence within the British Common¬
wealth (1957). In 1963 the union of
Malaya with Singapore, Sarawak and
Sabah formed the ̂ deration of Malaysia.
Indonesia waged guerrilla warfare against
the Federation during 1963-65. In 1965
Singapore seceded to become an inde¬
pendent republic. The country is governed
by amultiethnic, multiparty National
ftont. Economic growth is rapid.
MALCOLM X(Malcolm Ut t le ; 1925-
1965), US black radical leader. While in
prison 1946-52, he was converted to the
BLACK MUSLIMS and became their leader in
1963. In 1964 he fo rmed the r i va l Or¬
ganizat ion of Afro-American Uni ty,
pleading for racial brotherhood instead of
separation. He was assassinated at an
OAAU meeting in New York City.
MALDIVES, Republic irf. formerly the
Maidive Islands, agroup of 19 coral atolls
in dK Indian Ocean. They lie about
400mi SW of Sr Lanka and comprise
some 2.000 islands of which about 220 are
inhabit̂ . The people are Muslims, and
their language. Divehi, is related to Old
Sinhalese, llie capital. Male. lies on the
island of the same name. The chief in¬

official name: Malaysia
Capital: Kuala Lumpur
Area: 127,581sq mi
Population: 17,982,000
Growth ra te : 2 .4%
Languages: Malay; English. Chinese.
Ta m i l
Religions: Muslim, Buddhist. Hindu
Monetary unitis): 1Malaysian dollar
100 cents

Land. The landscape of Malaya (West
Malaysia) is mainly mountainous (rising
to over 7,000ft) with narrow coastal plains
and lush equatorial forests. The climate is
hot and very humid. Sarawak and Sabah
also have mountainous interiors and large
areas of rain forest. Many rivers flow from
central Borneo to the coastal swamps.
Ma lays ia ' s h ighes t moun ta in , Mt .
Kinabalu (13,4SSft) is in Sabah.
People. The predominantly rural popula¬
tion is more than 50% Malay, 32%
Chinese, and 8% Indian. Another 8% are
indigenous tribal peoples concentrated in
Sarawak and Sabt̂ . The largest cities are
Kuala Lumpur, the capital. Penang
(George Town) and Ipoh, in the W, Kota
Kinabalu in Sabah, and Kuching in
Sarawak. Government is by constitutionaJ
monarchy, aparamount ruler being
elected from among the hereditary rulers
of nine of the 14 stales for five-year terms.
Economy. Malaysia has rich natural
resources. It is one of the world's leading
producers of natural rubber and tin. The
forests also provide valuable timber, palm
oil and coconuts. Rice is the chief food

crop, and bananas, yams, cocoa, pepper,
tea and tobacco are also grown. Malaysia
produces petroleum, iron ore, bauxite,
coal and gold. 'Hie principal exports are
petroleum rubber, tin, palm oil and timber.
History, In the 9ih centuiy Malaya was
the seal of the Buddhist Srivijava empire.

OfficiBl name: Republic of Maldives
Capital: Male
Area: llSsqitu
Population: 226,000
Growth ra te : 3 .7%
Language: Divehi (Maldivian)
Religion: Muslim
Monetary unlt(s): 1Maldivian rupee =
lOOIarees
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the N. The capital and largest town is
Bamako in the Son the Niger R.

dusliy is fishing, although coconuts and
some grains are grown on alimited scale.
Since 1985 royalties from foreign fishing
fleets operating offshore have provided
additional revenues. The Maldives may
have been settled in prehistoric times.
From the 12th century the Maidive Islands
were governed as asultanate. The Islands
were under British protection 1887-1965,
becoming independent in 1965 and a
republic in 1968. In 1988 Indian troops
st^pressed acoup by invading Tamil mer¬
cenaries from Sri Lanka.

MALEBRANCH^ Nicolas (1638-
1715), French philosopher, scientist and
Roman Catholic priest, noted for the
doctrine of "occasionalism" as an explana¬
tion of causation and the mind-body relati¬
on. In both philosophy and science he was
much influenced by the thought of Des¬
cartes, in the former field attempting to
reconcile Cartesian philosophy with that
of St Augustine, in the latter field re¬
searching LIGHT, visKW and the calculus.
MALENKOV, Georgy Maksimil iano¬
vich (1902-1988), Soviet premier 1953-
55, after stalin-s death. Malenkov was
replaced in 1955, then expelled from the
PRESIDIUM (1957), accused of forming an
"antiparty" group, and from the Party in
1961.
MALEVICH, Kas im l r ( 1878 -1935 ) ,
Russian painter, apioneer of abstract
ART. In 1913 he began painting works
based on geometric shapes and published
amanifesto to propagate suprematism.
Among his works is White on White.
1918.
MALHERBE, Francois de(lS55-1628),
French court poet to Henry fV and Louis
xm. Acritic of the classical style of the
PLEiADE poets, he emphasized the Impcr-
tance of French classic language and of a
precise form of writing.
MALI, landlocked republic in WAfrica,
lying to the Sof Algeria.
Land. Mali is alargely desert, but the
great Niger Rflows across SMali, and its
channels and marshy lakes form an "in¬
land de l ta " su i tab le fo r r i ce and co t ton
growing. Without irrigation from the
Niger and Senegal Rivers agriculture
would be impossible. Middle Mali is arid,
with shrub, thorn and acacia. The NE and
SW regions are mountainous.
People Mali has many ethnic ^oups,
negroid farming pecqiies in the Slike the
Bambara and Malinke, the Dogon in
central Mali, the Peuls (Fulani) in the
Niger Valley and white nomadic pas-
toralists, the Tuareg, Moors and Arabs in

Official name: Republic of Mali
Capital: Bamako
Area: 478,841sqmi
Population: 8,339,000
Growth ra te : 2 .4%

Languages: French: tribal languages
Religions: Muslim, Animi.st
Monetary uai t(s): ICFA franc =100
c e n t i m e s

Economy. Mali, whose economy depends
on agriculture and livestock, has recently
faced acute food shortages as aresult of
drought. Major cash crops are coRon and
peanuts; industry is largely restricted to
processing these and other agricultural
products. Mineral resources are being
developed on alimited basis, and depend¬
ence on imported oil has strained the
economy.
History. In the 14th century the Mali Em¬
pire was at its height, and as late as 1507
TIMBUKTU was Still 3flourishing cultural
center. By the mid-17th century Mali had
crumbled under external attacks and inter¬
nal rivalries. In 1896 the area came under
French rule, and in 1904 i t became the
French Sudan. In 1958 the colony ac¬
cepted autonomy within the French Com¬
munity. During 1959-60, with Senegal, it
composed the Sudanese Republic. In 1960
Mali became fully independent under
President Kei ta . who was over thrown in
1968 in amilitary coup led by Col. Mous-
sa Traore. The country returned to civilian
rule as aone-party state in 1979, with
Traore as president. He was reelected in
1985 but overthrown in 1991 by another
military coup.
MALI EMPIRE, greatest of the Suda¬
nese empires of Africa. Founded in the
13th century, it reached its hei^t undw
Mansa Musa who reigned cl312-37. He
and his successors were devout Muslims.
The towns of Mali and Timbuktu became
centers both of the caravan trade and of Is¬

lamic culture. The empire declined in the
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demands of growth are absent, but similar
metabolic changes occur.
MALONE, Dumas (1892-1986), US his¬
torian, at the U. of Virginia (1923-29,
1959-̂ ) and Columbia U. (1945-59). He
was also editor in chief of the Dictionary
of American Biography (1931-36) and
director of Harvard University Ehess
(1936̂ 3). His biography of Thomas Jef¬
ferson (6 vols., 194S-81) received aPulit¬
zer Prize in 1975.
MALORY, S i r Thomas (d . 1471 ) .
English writer and adventurer, author of
The Book of King Arthur and His Noble
Knights of the Round Table, which cax-
TON published as Morte d'Arthur, 1485.
Much of the work is based on French
versions of the artnurian leobnds.
M A L P I G H I , M a r c e l l o ( 1 6 2 8 - 1 6 9 4 )
Italian physician and biologist, the father
of microscopic anatomy, discoverer of the
CAPiLLARJES (1661), and apioneer in
several fields of medicine and biology.
M A L R A U X A n d r 6 ( 1 9 0 1 - 1 9 7 6 ) ,
French writer, critic and politician. He
fought in China, in the Spanish civn. war
and in the res is tance in WWII . He was
m i n i s t e r o f i n f o r m a t i o n 1 9 4 5 - 4 6 a n d
1958, and of cultural affairs 1959-69. His
novels Man's Fate (1933) and Man's
Hope (1938) reflect his experiences in
China and Spain; nonfiction woiits such as
The Voices of Silence (1951) and The
Metamorphosis of the Gods (1957) are
concerned with art and civilization.
MALT, the product made from any cereal
grain by steeping it in water, germinating
and then drying it This activates dormant
E.NZYME5 such as diastase, which converts
the kernel starch to maltose. Malt is used
as asource of enzymes and flavoring.
MALTA, independent country strategical¬
ly placed in the central Mediterranean. It
comprises the islands of Malta, Gozo,
Crmtino and two uninhabited islets. Malta
h a s a l m o s t n o n a t u r a l r e s o u r c e s . T h e
economy depends on light industry,
tourism, agriculture, and shipbuilding and
ship repair- The latter is the island’s most
important industry. Inhabited since the 4lh
millennium BC, Malta was visited by
Phoenicians. Greeks and Carthaginians
before succumbing to Roman control in
2 1 8 B C . I n A D c 6 0 S t , P a u l w a s
shipwrecked on Malta. In 1530, after oc¬
cupation by the Arabs, Normans and
Spaniards, ̂ e islands were granted to the
KNIGHTS OF SAINT JOHN. The KllightS
defeated the Turks in the Great Siege of
1565 and built Valletta. In 1798 they were
briefly ousted by the French, and in 1814

15th century, mainly because of songhai
expansion.
M A L I N O W S K I , B r o n i s l a w K a s p e r
(1884-1942). Poltsh-bom British anthro¬
pologist, generally accepted as the founder
of social AOTHROPOLOGY. In his functional

theory all the mores, customs or beliefs of
asociety perform avital function in it.
From 1927 to 1938 he was aprofessor at
London University; from 1939 until his
death, aprofessor at Yale.
MALIPIERO, <^n Francesco (1882-
1973), I tal ian composer who. with
Alfr^o Casella. was aleader of the Italian
s c h o o l o f m o d e m c l a s s i c a l m u s i c . H e

wrote many operas, eight major sym¬
phonies. seven quartets, and five oratorios,
including the avant-garde Impressioni dal
Vero (1910). He directed the Venice Con¬
servatory. 1940-52.
MALLARD, conuiKm wild duck (Anas
patyrhynchos) found almost worldwide
a n d f r o m w h i c h d o m e s t i c d u c k s w e r e
bred. The male, which can grow to a
lengdi of 2ft. usually has agreen head and
brown iKeasi, while the female is mottled
brown. They are omnivorous.
MALLAR^ St«phane (1842-1898),
French Symbolist poet (see symbolism).
He held that the subject of poetry should
be the ideal world which language would
suggest or evoke, but not d^ribe. Al¬
though Che syntactical and grammatical
structure of his poems is difficult, he had
considerable influence on French poetry.
His works include The Afternoon of a
Faun (1876), which inspired dbbussy, and
AThrow of the Dice Will Never Elimituiie
C h a n c e i m i ) .
MALLON, Mary (18707-1938) , US
cook, acarrier of typhoid fever although
immune to the disease herself Reportedly
responsible for 51 cases of typhoid and
three deaths, she was confined (1907-10,
1914_3g) in an isolated New York City
hospital. She is popularly known as
"Typhoid Mary,"
MALLOW, annual or perennual plant
(Malva sylvestris) found in waste places,
as well as being cultivated. Most have
pink or purple flowers.
MALNUTRITION, inad^uate nutrition,
especially in children, which may involve
all parts of diet (marasmus), or may be
predominantly of proteins (kwashiorkor)
or VITAMINS (pellagra. BERIBERL SCURVY).
In marasmus, essential factors necessary
f o r M E TA B O L I S M a r e d e r i v e d f r o m t h e
breakdown of body tissues; extreme wast¬
ing and growth failure result. In adults,
starvation is less rapid in onset, as the
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the British took over the islands. In 1942
Malta was awaited the Bribsh George
Cross for the courage of its people under
siege and bombardment in WWII. The
country became an independoit member
of the Br i t ish Commonweal th in 1964, a
republic in 1974. The last British troops
were withdrawn in 1979.

federate brigades near Richmond, Va.
MAMBA, venomous snake of the cobra
family found in Africa south of the
Sahara. The green mamba is 5ft long or
more and lives in trees, feeding on birds
a n d l i z a r d s . T h e b l a c k m a m b a i s t h e
largest venomous snake in Africa, oo
casionally as much as 12ft and spends
more time on Che ground.
MAMELUKES, or Matnluks, originally
non-Arab slaves forming the person^
bodyguard of the Egyptian caliphs and
sultans. In 1250 the Mamelukes overthrew

the sultanate and ruled until defeated by
the Ottomans (1517). Tliey then became
an important part of the Turkish army. But
in 1811 the Egyptian pasha Muhammad
AH ordered amassacre of all Mamelukes.
Avery few escaped to Lower Nubia, but
soon dispersed.
M A M M A L S , a c l a s s o f v e r t e b r a t e s d i s ¬
tinguished by the possession of mammary
glands in Ae female for suckling the
young, and of body hair. Living mammals
are divided into monotremes. egg-laying
mammals; MARSUPIALS, pouched mammals
that bear their young in an undeveloped
s t a t e ; a n d fl a c ^ a l m a m m a l s t h a t
nourish the young in the uterus with a
placenta. Monotremes (echidnas and the
duck-billed platypus) are avery divergent
group with many reptiUan characteristics.

Placental mammals and marsupials
show c loser a ffin i t ies . Mammals evo lved

fiom synapsid reptiles; these diverged
early fimm the main reptilian stem and
have no living representatives. Thus the
actual origin of mammals is amatter for
speculation. Certainly many groups of late
synapsids independently develops mam-
mailike characteristics, and it is probable
that more than one group crossed the
"mammal l ine" i .e., that manunals are of

O f fi c i a l n a m e : M a l t a
Capital: Valletta
Area: 122sq mi
Population; 356,500
Grow th r a l e : 0 . 8%

Languages: Maltese, English; Italian
widely
Religion Roman Catholic
Monetary unit(s): 1pound (M)
=100 cents

MALTESE, Semitic language of the in¬
habitants of Malta. Punic-Arabic in origin,
i t c o n t a i n s e l e m e n t s o f s e v e r a l o t h e r

Mediterranean languages.
MALTHU^ Thomas Robert (1766-
1834), &iglish clergyman best known for
his Essay on the Principle of Population
(1798; second, larger edition, 1803). In
this he argued that the population of a
region would always grow until checked
by famine, pestilence or war. Even if
agricultural production were improved,
the only result would be an increase in
population and the lot of the people would
be no better. Although this pessimistic
view held down the provision of poor
relief in England for many decades, it also
provided both C. darwin and A. R. wal^
LACE with avital clue in the formulation of
their theory of EvotimoN by natural
select ion.
MALTOSE, malt sugar; adisaccharide
sugar produced by the action of diastase
on starch and yielding glucose- with the
«izyme maltase.
MALVERN HILL, Batt le of (July 1,
1862), last of the Seven Days’ Battles in
Union Gen. MCCLEiiAN\s Peninsular Cam¬

paign. Nine Union brigades successfully
repulsed aseries of attacks by 16 Con-

o n g i n .
YGLANDS, in female mam-M A

mals, milk-producing gland derived from
epithelial cells underiylng the skin, acdve
only after the production of young. The
number of glands and their position vary
between species. In humans there are two,
in cows four, and in pigs between ten and
founeen .
MAMMOTH, aname that properly ap¬
plies to only one species of large hairy
elephant, the woolly mammoth, Elephas
primigenius. which lived in the late
P l i o c e n e , b u t i s n o w u s e d f o r a w h o l e
group of large, extinct blephaot. These
resembled modem fonns but were covered

with reddish hair and bore tusks far longer
than any of today.
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area. Historically, Manchuria was the
home of the manchus. Chinese settlement
in the area increased rather steadily, espe¬
cially after 1900. It was abarren steppe
until Western exploitation of its vast
mineral resources began in the 19th cen¬
tury. in the 1890s Russia had declared an
interest in the province; but Russia's
defeat in the 1904-05 Russo-Japanese
War brought Japanese domination, first of
SManchuria, then, in 1932, of the whole
country. The puppet state of Manchukuo
was created and rapidly industrialized.

In 1945 Russian forces occupied the
area, dismantling the industries upon their
withdrawal. Bitterly contested in the
Chinese civil war. Manchuria was cap¬
tured in 1948 by the communists, who
redrew the provincial boundaries, nie
name Manchuria is no longer used b
C h i n a .
MANCHUS, aManchurian people who
conquered China and formed the Ta
Ch’ ing dynasty (1644-1912) . They
originated from the Jurchen tribe of the
Tungus and were originally anomadic,
pastoral people. The Manchus have now
been racially and culturally absorbed by
the Chinese, and their language is virtually
e x t b c L
M A N D A N I N D I A N S . I n d i a n t r i b e o f t h e

upper Missouri valley. Of Siouan lin¬
guistic stock, they inhabited what is now
N.D. The tribe was almost wiped out by
smallpox in the early 19th century. Afew
hund^ Mandans survive on the Fort Ber-
thold Reservation. N.D.

MANDARIN, name of nine ^des of im-
portnant civil servants or military officials
in imperial China. Mandarin Chinese,
formerly an upper-class language, is now
the official national language of China,
though many dialects still exist.
MANDATR the authority to administer a
territory, granted under Article 22 of the
Covenant of the i£aque of nat ions. This
"caretaker" system was devised lo ad¬
m i n i s t e r f o r m e r Tu r k i s h t e r r i t o r i e s a n d
German colonies after WWl, With the for¬
mation of the UN, the mandate system
was replaced by the Tnusr "reRiuTORY sys¬
t e m .
MANDELA, Nelson (1918- ). South
African politician and lawyer. As or¬
ganizer of the banned Afiican National
Congress (ANC), he was convicted of
treason in 1961. In prison he became a
symbol of unity for the worldwide anti-a-
panheid movement. In Feb. 1990 he was
released, the ban on the ANC having been
lified. He was insmimental in forcing the

M A M M O T H C A V E , l i m e s t o n e c a v e r n
about 85mi SW of Louisville. Ky., contai¬
ning aseries of vast subterranean cham¬
bers. It includes takes, rivers, stalactites,
stalagmites and formations of gypsum
crystals. The mummified body of apre-
Columbian man has been found there. It is
part of Mammoth Cave National Park.
MAN, Homo sapiens, the most wide¬
spread, numerous, and reputedly the most
intcUigeni (see iNTmjCENCE) of the
PRIMATES. For man’s evolution^y history
see PREHtSTORic man; for the varieties of
man see race, and for his earliest social
development see primittve man.
MAN, Isle of, island in the Irish Sea off
the NW coast of England. It became the
b a s e f o r I r i s h m i s s i o n a r i e s a f t e r S t .
Patrick, and at one time was aNorwegian
dependency sold to Scotland in 1266. It is
now aBritish dependency with its own
legislature (Court of Tynwald) and repre¬
sentative assembly (House of Keys).
Tourism is the main industry. The Manx
language is now virtually extinct.
MANAGEMENT AND BUDGET, Of¬
fice of, US government office established
in 1970 by executive order as part of the
Executive Office of the President. It helps
the president prepare the federal budget
and formulate fiscal programs.
MANATEES, large and fully-aquatic her¬
bivorous mammals of tropical and sub¬
tropical Atlantic coasts and large rivers.
With the dugongs they arc the only living
sea-cows (order Sirenia). Heavily built
and torpedo-shaped, they have powerful
rounded taib which are flattened horizon¬
tally. The forelimbs are small and
hindlimbs completely absent; the tail
provides all propulsion.
MANCHESTER SCHOOL, agroup of
English businessmen and members of Par¬
l iament C182O-1860, most ly f rom
Manchester, who advocated worldwide
free trade. TTiey were led by John BRiGtrr
a n d R i c h a r d c o b d e n . I n 1 8 3 9 C o b d e n
formed the Anti-Com-Law League which
brought about the repeal of the com laws
in 1846.
MANCH3NEEL, or poison guava tree,
native to tropical regions of the US. A
member of the spurge family, manchineels
grow from 10 to 50 ft high and produce
yellowish green fruit that look like crab
apples. Both fruit and sap are extremely
poisonous.
MANCHURIA, reg ion of NE China
comprising Heilungkia^ (Heilongjiang).
Kirin (Jilin) and Liaoning provinces. It is
an important agricultural and industrial
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MANGO, atropical evergreen tree from
India and Malaysia. It produces arich
juicy fruit with ahard pit. Mangoes are
considered by many people to be one of
the most delicious i^its and are cultivated
in many parts of the world and eaten raw
or preserved. Mango chutney is eaten with
curr ies.
MANGROVE, shrubs and small trees of
the genera Rhiwphora and Avicennia,
which are native to tropical and subtropi¬
cal coasts, estuaries and swamps, l^e
seeds germinate in the fruit to produce a
long root, which embeds in the mud when
the fruit falls. Mangrove trees produce
masses of aerial adventitious roots, which
result in the mass of tangled vegetation
typ ica l o f mangrove swamps. The
mangrove’s bark is rich in taimin.
MANHATTAN, borough (22 s(^ mi) of
New York City, coexistensive with New
York County and consisting mainly of
Manhattan Island, bounded by the East
River, the Harlem River, the Hudson
River, and New York Bay. It is linked
with other boroughs by numerous bridges,
tunnels, and ferries.
MANHATTAN PROJECT, US project
to develop an explosive device based on
nuclear fission. It was established in Aug.
1 9 4 2 . a n d r e s e a r c h w a s c o n d u c t e d a t
Ch icago, Ca l i fo rn ia and Co lumbia
universities, as well as at Los Alamos,
N.M., and other centers.

By Dec. 1942 ateam headed by fermi
initiated the first self-sustaining nuclear
chain reaction. On July 16, 1945, die first
A T O M I C B C M fi w a s d e t o n a t e d n e a r

Alamogordo, N.M., and similar bombs
were dropped the following month on
Hiroshima (Aug. 6) and Nagasaki (Aug.

MANIA, tremendous enthusiasm or
overexcitement, any excessive desire or
passion; amental disorder, characterized
by emotional excitement, delusions, dis¬
turbance of orientation, extreme muscular

resdessness, and incessant talking.
MANIC-DEPRESSIVE PSYCHOSIS,
aPSYCHOSIS characterized by alternating
periods of deep depression and mania.
Periods of lucidity may intervene.
MANIFEST DESTINY, aphrase coined
in 1845. Ii implied divine sanction for the
US "to overspread the continent allotted
by Providence for the free development of
our multiplying millions." The concept
was used to justify most US territorial
gains.
MANILA, city on the Eshore of Manila
Bay in SW Luzon, Philippines. It is the

South African government to abandon all
apartheid laws in 1992.
M A N D E L S TA M , O s i p E m i l i e v i c h
(1891-1938?), Russian poet. At first a
m e m b e r o f t h e n e o c i a s s i c i s t A c m e i s t
school, he was arrested in 1934 and exiled
until 1937. Rearrested in 1938, he repor¬
tedly died soon afterwards in aSiberian
prison. His works include Stone (1913)
and Tristia (1922).

After his death, his widow, Nadezhda
Mandelstam (1899-1981) spent many
years collecting his verse and smuggling it
to the West. Her memoirs, Hope Against
Hope (1970) and Hope Abandoned {1912)
were powerful indictments of Stalinism.
MANDOLIN, an instniment of the lute
family. It has apear-shaped body, fretted
neck, and four or five pairs of strings that
are plucked with aplectrum. Famous com¬
posers who have used the mandolin in
t h e i r w o r k s i n c l u d e m o z a r t a n d
BETTKOVEN, but it is best known as a
popular Neapolitan instrument.
MANDRAKE, Mandragora officinarum,
perennial plant with puipiish to white
flowers, of the potato family, SoUmaceae.
In medieval Europe, the thin stalk and
f o r k e d r o o t w e r e a s s o c i a t e d w i t h t h e
human form. The mandrake was said to

scream when pulled from the soil. Its
poisonous root has been used as an
emetic, purgative and pain-killer. In North
America, fie May apple (Podophyllum
peliaium) is called mamfrake.
MANDRILL, large WAfr ican ^ound-
living monkey. The nose is bright red and
the cheeks striped with blue. There are red
callosities on the buttocks; the fur is
brown, apart from ayellow beard. It has
large canine teeth.
MANET, Ekiouard (1832-1883), French
painter. Though partly influenced by goya
and VELAZQUEZ, his work introduced anew
pictorial language, and was often severely
criticized by the artistic establishment. His
paintings Olympia and Le Dejeuner sur 1‘-
Herbe (both 1863) were thought scan¬
dalously bold. He strongly influenced the
Impressionists, though he refused to ex¬
hibit with them.
MANGANESE, chemical element; sym¬
bol Mn; at-wt. 54.9580; ai.no. 25; valence
1.2,3,4.6 or 7. Manganese minerals arc
widely distributed; oxides, silicates, and
carbona tes a re the mos t common. I t i s
gray-white, resembling iron, but is harder
and very brittle. The metal is reactive
chemically, and decomposes in cold water
slowly. Manganese is used to form many
important alloys.

9) .
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were fur traders of the Hudson’s bay ct»i-
PANY (1670) and the North West Company
(1783). ThOT was intermarriage with na¬
tive Indian women, the oif^>ring being
called Metis. In 1812 Thomas Douglas
founded the first feiming settlemeni along
the Red R. The Metis rebelled against this
interference' with the fur trade, but by
1821 peace was restored. When the
Dominion of Canada gained Manitoba
fiom the Hudson's Bay Company in 1869.
the Metis again rebelled (under Louis
reel). They were afraid of losing their
lands to B r i t i sh -Canad iw se t t l e rs . The i r
rights were respected in the 1870
Manitoba Act, but waves of inunigrants
did come from Britain, Scandinavia and
Central Europe. Today over half
Manitoba's totm population lives in the

a r e a .

(1796-1859). US
educator, lawyn-and politician. He served
in the Mass, bouse of representatives
(1827-33) and was stale senator (1835-
37), secretary of the state board of educa¬
tion (1837-48) and US congressman
(1848-53). Mann, who published 12 an¬
nual reports (1837-48) promoting public
education for all children, greatly raised
educational standards in Mass.

MANN, Thomas (1875-1955), German
novelist, essayist and winner of the 1929
Nobel Pr ize for L i terature. He lef t Ger¬
many (1933), settled in the US (1938) and
became aUS citizen (1944). His worfe in¬
clude BudtUnbrooks (1901), Death in
Venice (1912), The Magic Mountain
(1924) and Joseph and His Brothers (4
novels; 1933-43). His literary themes are
o f t e n c o n c e r n e d w i t h t h e e f f e c t s o f a
chang ing wor ld on peop le ’s inner
thoughts and lives; with death in the midst
of life; and with the artist's isolation.

H i s b r o t h e r H e i n r i c h M a n n ( 1 8 7 1 -
1950), was also anovelist. An early work.
Professor Unrat (1905), was made into
the film The Blue Angel (1930). Heinrich
Mann emigrated (1933) to France and
later to the US.
MANNERHEIM, Baron Car l Gustaf
Emil von (1867-1951), Finnish soldier
and statesman. He successfully led the
Finnish nationalists against the Russo-Fin-
nish communists in 1918. He also led the
Finnish forces in the Russo-FiNNtSK war
(1939-40). holding the "Mannerheim
Line" defenses on the Karel ian Is thmus.

He was president of Finland 1944-46.
MANNERISM, the artistic and architec¬
tural style between the renaissance and
the BAROQUE. It was developed in Bologna,

capital and commercial, industrial and cul-
tu^ center and chief port of the islands.
Manila was occupied by the J^ianese
1942-45 and almost completely idHiilt
after the war. Pop 1.630,000.
MANILA BAY, BatUeof(May 1. 1898),
an important naval battle early in the
SPANiSH-AMERiCAN WAR. US Conunodcoe
George ecwey'S squadron completely
destroyed aSpanish fleet, with almost no
US losses, llie victory maA> E)ewey ana¬
tional hero.
MANITOBA, easternmost of central
Canada's "prairie" provinces.

Winnipeg metropolitan
M A I W, H O R A C E

Name of province: Manitoba
Joined Confederation: July IS. 1870
Capital: Winnipeg
Area: 251.000sqini
Population: 1,085,000

Land. Manitoba comprises four regions.
The Saskatchewan Plain is arich farming
area. The Manitoba Lowland is aregion of
forests, lakes and swamps. Both are part
of the WInterior Plains. The Hudson Bay
Lowland is aflat, thinly populated plain
extending 50-lOOmi inland fham the bay’s
Sshore. The fourth region is an area of
lakes, rivers, forests, muskeg (sphagnum
bog) and mineral-rich rock; it covers 60%
of Manitoba and is part of the vast
Canadian Shield area.
People. Most people live in the S. and
more than 75% arc urban. Winnipeg is the
largest city. About 43% of the population
is of British origin; other ethnic groups in¬
clude Germans. Ukrainians. Dutch.
Scandinavians, Finns, French Canadians
and Indians.
Economy. Manufactures include process¬
ed food (especially meat packing), metals,
machinery, transportation equipment and
clothing. Agriculture focuses on wheat
and livestock production, with Winnipeg
being Canada's leading grmn market. Im¬
portant minerals include nickel, zinc and
copper; there are oil deposits near the
town oWirden.
History. Manitoba's firat white settlers
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Florence and Rome during the early 16th
century and flourished until the century’s
end.

derlying the crust and sunounding the
core. The mande is found from continental
depths of about 40km (mohorovicic
DiscoNTiNurrY) to 2900km (Gutenberg
Discontinuity) and includes the astheno-
SPHERE and lowermost uniosPHERE in its

upper part. Forming 82.3% of the volume
of the mass of the earth, the

mantle is thou^t to be composed of dense
iron- and magnesium-rich silicates.
MANTLE, M ickey (1931 -
baseball player, aswitch-hitting center
fielder for the New York Yankees (1951-
68). He was voted the American League's
most valuable player 1956, 1957 and
1962. In 1961 he hit 54 hoinenins.
MANTRA, in Hinduism and buddhism,
sacred utterance believed to possess super¬
natural power. The constant repetition of
mantras is used Co concentrate die mind
on an object of meditation, e.g. the syll¬
able om, said to evoke the entire veda.
MANII, in Hindu mythology, the founder
of the human race, who was saved by
Brahma from adeluge.
MANX, Celtic dialect of the Isle of man.
See CELTIC LANGUAGES.
MANZIKERT, Battle of (1071), historic
battle at Manzikert in ETurkey. Turkish
leader Alp Arslan captured Emperor
Romanus tw, defeated his largely mercen¬
ary army and effectively crushed the
BYZANTINE EMPIRE'S powcr in Asia Minor.
The consequent blocking of pilgrim routes
!to the Holy Land by the Seljuk Turks was
adirect cause of the crusades.
MANZONI , A l essand ro F rancesco
Totninaso Antonio (1785-1873), Italian
novelist and poet. He was aleading figure
in Che Romantic movement and his novel

The Betrothed (1825-27) influenced many
later writers. Manzoni’s death inspired -
V E R D I ' S ( 1 8 7 4 ) .
MAORIS, the pre-European inhabitants
of New ̂ aJand. They are aPolynesian
people who migrated to New Zealand AD
C1200-1400. VJlien the first Europeans ar¬
rived, the Maoris were awell-mganizcd
Neolithic tribal society. Some of their
tribes fought the British in the Maori Wars
of the 18Ws. The Maoris have fuU politi¬
cal rights, and intermarriage with whutes is
widespread.
MAOTSE-TUNG(Mao Zedong; 1893-
1976), Chinese communist leader, a
founder of the People’s Republic of
China. Son of an educated peasant in
Shao-shan, Hunan province, he became
interested in various political creeds, in¬
cluding anarchism; in 192! he joined the
newly founded Shanghai Communist

Marked by strained (though apparently
executed with great facility) human pos¬
tures and crowded compositions, the style
was areaction against the Renaissance's
classical principles. Mannerists included
Parmigianino and Pontormo.
MAN O’ WAR, legendary US racehorse.
Known as "Big Red," he won 20 of 21
races, including the Belmont and Preak-
ness stakes, in 1920 (he was not entered in
the Kentucky Derby). His prize money
amounted to athen-record $249,465.
MAN RAY (1890-1976). US abstract an-
ist and photographer, afounder of the
New York dada movement. He recreated

several ’’losC photographic techniques and
produced surrealist films.
MANSFIELD, Ka ther ine (Ka th leen
Mansfield Beauchamp; 1888-1923), New
Zealand-born British short story writer,
poet and essayist. The short stories col¬
lected in The Garden Party (1922) are
among her finest mature woik.
MANSHIP, Pau l ( 1885 -1966 ) . US
sculptor. He is best known for his
interpretations of classical mythological
subjects, among which is his statue of
Prometheus (1934) at Rockefeller Center,
N e w Yo r k .
MANSLAUGHTER, in criminal law. the
unlawful but unpremeditated killing of
another human being. In many states, two
kinds of manslaughter are defined: volun¬
tary, where injury is intended, and
involuntary, where Acre is no such intent,
such as dea^ caused by reckiess driving.
MANTEGNA, Andrea (c i431- l506) .
Italian painter and engraver. He was a
member of the Paduan school, acclaimed
for his mastery of anatomy and illusionis-
(ic perspective. Among his most famous
works are the cartoons of the Triumph of
Caesar (cl495). His frescoes in the
Eremitani church, Padua (1448-57), were
almost totally destroyed by bombing in
1944.
MANTISES, long, narrow, carnivorous
insects usually found in the tropics. Most
spwies are well-camouflaged as leaves or
twigs. Manlids feed on other insects and
sit motionless waiting for prey to ap¬
proach within striking distance when the
long front legs are shoe out at great speed
to catch it Many sit "praying’’ with
forelegs raised and clasped together when
awaiting prey. The femde usually devours
the male after mating.
MANTLE, zone of the earth's interior un-

a n d

). US
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orange colors produced in the fall. Maples
are often grown as ornamental garden
trees. The North American sugar maple
(Acer saccharwn) is tapped to produce
MAPi£ SYRUP. Family; Aceraceae.

Flowering maples are not related to the
true maples but belong to the genus
Abutilon, family Malvaceae. They have
maple-like leaves and produce funnelsha¬
ped, droopy flowers. They are often
grown as house plants, requiring asunny
position in winter, less so in summer, the
temperature should drop from about 70'F
in the daytime to about 63‘F at night. The
soil should be kept evenly moist, par¬
ticularly avoiding extreme dryness, which
causes lea f and flower-bud drop.
Propagation is by shoot tip cuttings.
MAPLE SYRUP, crop produced solely
in North America and obtained from the
sap (sweet water) of the sugar maple (Acer
saccharum). Up to 50qt of sap are re¬
quired to produce Iqt of syrup, the flavor
and coloring are imparted to the syrup as
the sap is concentrated by evaporation.
MARABOU, alarge, ugly stork with a
heavy bill, naked head and neck, and a
pink, fleshy pouch dangling from the
neck. Marabous are found in many pans
of Africa. They are scavengers and are
often seen on garbage dumps and around
slaughterhouses.
M A R AT, J e a n P a u l ( 1 7 4 3 - 1 7 9 3 ) ,
French Revolutionary politician and
demagogue. Adoctor and journalist, he
was elected to the National Convention in
1792, and came to lead the radical faction.
Chief instigator of the September Mas¬
sacre (1792) at which over 1,200 died, he
was an active supporter of the reign of
TERROR. Marat was murdered in his bath
by Charlotte corday.
MARATHON, famous plain in Greece,
about 25mi NE of Athens, where in 490
BC MiLTiAUBS led an Athenian force of
about 11,000 to victory over 20.000 Per¬
sians led by darius i. Fearing Athens
might surrender premanirely to the Persian
fleet, Miltiades sent the runner Pheidip-
pides to report the victory. On reaching
Athens, he delivered the message, col¬
lapsed and died. The modem Olympic
GAMES marathon race commemorates this
inc ident .
MARBLE, ahardened form of limestone
consisting of crystals of calcite or
do lom i te . Marb le i s f o rmed when l ime¬
stone is metamorphosed (changed by great
heat and pressure) so the the rock is
recrystaliẑ , and hardened.
MARBURY V. MADISON, historic US

Party, and in 1927 led the Autumn Hai-
vest uprising. This was crushed by the
local KUOMiKTANG militia and Mao fled lo
the mountains. There he built up the Red
Army, and in 1931 proclaimed arepublic
in IGangsi. Surrounded by Kuomintang
forces in 1934, the army was forced to
e m b a r k o n t h e f a m o u s l o n g m a r c h t o
Yenan, Shensi. The appalling rigors of the
march united the communists behind Mao.
and he was elected chairman.

In 1937 aji uneasy alliance was made
with the Kuomintang under chiang kai.
SHEK against the Japanese; after WWII
Mao’s forces drove the Kuomintang to
Taiwan. Mao then became chairman of the
new People’s Republic. During the 1950s
and 1960s he steered China ideologically
further away from the USSR. In 1966 he
l a u n c h e d t h e " C u l t u r a l R e v o l u t i o n " t o
clear the party of 'revisionists." In the
1970s Mao appeared to favor adegree of
dSiente with the West, especially Europe.
In 1972, his meeting with President Nixon
signaled better relations with the US.
From 1974 age and ill health forced him
increasingly lo withdraw from public life.
I t i s u n c e r t a i n h o w m u c h i n fl u e n c e h i s
wife CHIANG CHINO had on his rule. (See
also CHINA.)
MAP, diagram representing the layout of
features on the earth 's sur face or of i t .

Maps have many uses, including route
finding; marine or aerial navigation (such
maps are called charts)-, administrative,
political and legal definition; and scien¬
tific study.

Cartography, or mapmaking, is thus an
important and exact art. The techniques of
SURVEYING and geodesy are used to obtain

the positional data to be represented. Since
the EARTH is roughly spheroidal—the
geoid being taken as the reference level—
and since the surface of asphere cannot be
flattened without distortion, no plane map
can perfectly represent its original, the dis¬
tortion becoming worse the larger the
area. But spherical maps, or globes, arc
impractical for large-scale work. Thus
plane maps use various projections,
geometrical algorithms for transforming
the spherical coordinates into plane ones.

Types of map include physical, political,
economic, demographic, histor ical ,
geological ami meteorological maps; there
are also star maps (see celestial sphere).
MAPLE, common name for trees of the
genus Acer, which are found throughout
the NHemisphere. The wood is hard and
suitable for making furniture. The foliage
of some species is noted for the red and
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Nobel Prize for Physics for his achieve¬
ments. On learning of Hertzian (radio)
waves in 1894, he set to work to devise a
wireless mEORAPH. By the following year
he could transmit and receive signal at
distances of about 2km. He went to the

UK to make further developments and. in
1899, succeeded in soiding asignal across
the English Channel. On D .̂ 12,1901, in
St. John’s, Newfoundland, be successfully
received asignal sent from Poldhu,
Cornwall, thus heralding the dawn of
transatlantic radio communication.
MARCOS, Ferdinand Edraiin (1917-
89), president of the niilippines (1965-
86). Con^nting Muslim rebels and Com¬
munist and other resistance to his regime,
Marcos imposed martial law in 1972 and
the following year, under anew constitu¬
tion, assumed near-dictatorial authority.
Although he lifted martial law in 1981. he
retained several martial-law powers.
Marcos’s wife, Imelda, shared alarge
measure of power, holding major govern¬
ment posts. Marcos was driven from
power in 1986 by popular demonstrations
after "officially'’ winning an election in
which his opponent was Corazon Aquino,
widow of an anti-Marcos leader who had
been assassinated in Manila in 1983. The

Marcoses took refuge in Hawaii. The
Philippine government began efforts to
recover vast sums it alleged that the Mar¬
coses bad stolen. In 1988, afederal grand
Jury in New York indicted Marcos, his
wife, and several others on charges of
participating in ascheme in which the
Marcoses used more than SKX) million in
embezzled cash to buy real estate in New
York City. The Marcoses were also
charged with defrauding two American
banks of more than $165 million.
MARCUS AURELIUS (AD 121-180),
one of the greatest of Roman emperors.
Adopted at 17 by his uncle Antoninus
Pius, he succeeded him as emperor in AD
161, after adistinguished career in public
service. During this time he wrote his
famous Med i ta t ions , h is persona l
philosophy; he was one of the major ex¬
ponents of STOICISM. His reign was marred
by plague, rebellion, barbarian attacks
along the Rhine and Danube, and his own
savage persecution of Christians, to whom
he had taken adislike strange in so
humane aman. His government was
otherwise noted for social reform, justice
and generosity.
MARCUSE, Herbert (1898-1979), Ger-
man-bom US political philosopher who
c o m b i n e d F r e u d t a n i s m a n d M a r x i s m i n

Supreme Court decision. In 1803. William
Marbuty sued James Madison, then
secretary of state, for failure to deliver a
commission given by the previous
admin is t ra t ioo . Ch ie f Jus t i ce John Mar¬
shall held the act upon which Maibury
relied to be unconstitutional, thus estal>
lishing the judicial right to review the con¬
stitutionality of legislation.
MARCEAU, Marcel (1923- ). perhaps
die greatest modem m»ib. Bom in France,
be studied drama in Paris, rising to fame
widi abrief mime role in the film Les En-
fimis du Paradis (1944), His most famous
characterization is the white-faced clown.
Bip. He became world famous with stage
appearances in the 1950s.
h^RCH, third month of the Gregorian
CALENDAR It conesponds to the Roman
mouth Martius (after Mars, god of war),
first month of the Roman c^endar until
153 BC, when Jan. 1was made New
Year’s Day. March has 31 days; the spring
equinox occurs about March 21.
MARCH, Fredric (Frederick McIntyre
Bickei; 1897-1975), US stage and film
actor, winner of Academy Awards for his
performances in the films Dr. Jekyil and
Mr Hyde (1932) and The Best Years of
Our Lives (1945). His Broadway credits
include Long Day's Joumev into Night
(1956).
M A R C I A N O , R o c k y ( R o c c o M a r -
chegiane; 1923-1969), US boxer, world
heavyweight champion 1952-56, when he
retired. He is the only major prizefighter
CO have remained undefeated throughout
his professional career. Marciano fought
49 fcwuis in 9years, winning 43 by knock¬
out. He was killed in an air crash.
MARCION(d. AD ci60), founder of a
hwelicai Christian sect. He joined the
c h u r c h i n R o m e c I 4 0 b u t w a s e x c o m ¬
municated in 144. Influenced by gnosti-
OSM, he taught that there were two rival
Gods; one, the tyrannical creator and law¬
giver of the Old Testament; the other, the
unknown God of love and mercy who sent
Jesus to purchase salvation from the
creator God. Marcion rejected the Old
Testament wholly, and of the New Testa¬
ment he accepted only expurgated ver¬
sions of Luke’s Gospel and 10 of St.
Paul ’s Let ters. This forced the ord iodox
Church to fix its canon of Scripture. Mar-
cioni.sm spread widely but by the end of
the 3rd century had mostly b«n absorbed
by MANICHAEISM.
MARCONL GugUelmo (1874-1937),
Italian-born inventor and physicist,
awarded (with K. F. Braun) the 1909
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sionaries. After WWI they were under a
Japanese mandate until seized by the US
in WWII. They became part of the UN
Trust Territory of the Pacific Islands in
1947, In 1978 the nortmern Mar iana is-

became internally self-governing;
they became aUS commonwealth on
Nov. 3,1986. The majority of the popula¬
tion lives on the largest and southernmost
island. Guam, aUS outlying tenitoty. The
group's economy rests on subsistence
agriculture, copra export and government
and military installations.
MARIANA TRENCH, world’s deepest
d iscovered submar ine t rench , i n the W
N o r t h P a c i fi c E o f t h e M a r i a n a i s l a n d s .
More than I.SOOmi long, it averages over
40mi in width and has maximum known
depths of 36,201ft.
MARIA THERESA (1717-1780), empress,
archduchess of Austria, queen of Hungary
and of Bohemia and wife of the Holy
Roman Emperor Francis 1, one of the most
able of Hapsburg rulers. Despite the prao-
MATtc SANCTION, its signatories launched
t h e W a r o f t h e A u s t r i a n s u c c e s s i o n

against her as soon as she succeeded her
father in 1740. This lost Silesia to Prussia;
she allied with France in the seven years
WAR against Prussia, but was defeated. A
capable rulet, she introduced administra¬
tive and fiscal reforms and maintained a
strong army. Married to Francis of Lor¬
raine in 1736. she arranged his election as
e m p e r o r .
MARICOPA INDIANS, American In¬
dian tribe of (he Yuman linguistic group.
Dr i ven f r om the Lower Co lo rado Ra rea

by intertribal rivalry, they now live on the
Gila and Salt Rreservat ions in Ariz. with
the Pima tribe. They united with the Pima
to drive off the invading Yuma in agreat
battle in 1857.
MARIE ANTOINETTE (1755-1793),
queen of France from 1774. Daughter of
Maria Theresa and the Emperor Francis I.
she married the Dauphin in 1770 and be¬
came queen on his accession as Louis
XVI. Youthful extravagances made her
many enemies, as did her unwitting involve¬
ment in aconfidence trick perpetrated on
the Cardinal dc Rohan.

When the French Revolut ion broke out
she advised the attempted escape of the
royal family which ended with its capture
at Varennes. Imprisoned with Louis, she
was guillotined nine months after him, in
Oct. 1793.
MARIELOUISE(1791-1847), empres.s
of France. Eldest daughter of francis nof
Austria, she married napoleon after he

his social criticism. According to Marcuse
modem society is automatically repres.sive
and requires violent revolution as the first
step towards aUtopian society. He be¬
came acult figure of the New Left in the
US in the 1960s.
M A R C Y, W i l l i a m L e a r n e d ( 1 7 8 6 -
1857), US statesman, famous for coining
the phrase "spoils system." Marcy held
high state offices under the patronage of
Martin van buren and supported him as a
U S se n a to r 1 8 3 1 -3 3 . Go ve rn o r o f N .Y.
1833-38, he was secretaiy of war 1845-
49, during the Mexican War. He was a
particularly successful secretaiy of state
1853-57. concluding the gadsden pur¬
chase and settling many other internation¬
al problems.
MARDI GRAS (literally "fat Tuesday"),
festivities on Shrove Tuesday, the last day
o f c a r n i v a l b e f o r e t h e s t a r t o f L e n t .
Celebrated as ahol iday in var ious
Catholic countries, it was introduced into
the US by French settlers and is now ob¬
served in many places, most particularly
in New Orleans.
MARDUK, in Babylonian mythology, the
sun god, creator of Earth and humans.
MARENGO, Battle of, major victory of
NAPOLEON'S second Italian campaign,
against Austrian troops on the Marengo
plain near Alessandria, Lombardy, on
June 14, 18(X). It gave Napoleon control
of much of NItaly.
MARGARET OF SCOTLAND, Saint
(cl045-1093), queen consort of Malcolm
III of Scotland. She did much to imple¬
ment the Gregorian reform of the Church
and improved relations with England. She
died during asiege of Edinburgh castle,
where her chapel still stands. Canonized in
1250, her feast day is on June 10.
MARGARINE, aspread high in food
value, prepared from vegetable or animal
fats together with milk products, preserv¬
atives, emulsifiers, butter and salt. It was
first developed in the late 1860s by the
French chemist Hippolyte Mige-Mourifes,
inspired by acompetition launched by
Napoleon III to find acheap butter sub¬
stitute. The fate used were, early on,
primarily animal, with whale oil being
particularly popular in Europe, but recent¬
ly vegetable oils (especially soybean and
com) have been used almost exclusively.
MARIANA ISLANDS, group of islands
in the WPacific. Lying ISOOmi Eof the
Philippines, their total area is 184sq mi.
Discovered by Magellan in 1521. they
were named the Ladrones (Thieves) Is¬
lands until renamed in 1668 by Jesuit mis-
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divorced Josephine, and was the mother of
Napoleon II. She was never popular in
France. After Napoleon was exiled in
1814 she became duchess of Parma.
M A R I G O L D , a p l a n t w i t h Va g r a n t
orange or yellow flowers. Marigolds grow
wild in Europe where they used to be cul¬
tivated as cattle food and as pot herbs. For
this reason they are often called pot-
marigolds to distinguish them from French
or African marigolds, which grow in
America from the southwestern US to Ar¬

gentina.
MARIJUANA, term applied to any part
of the HEMP plant (Camtabis saliva) or ex¬
tract from it. The intoxicating drug ob¬
tained from the flowering tops is also
called cannabis or hashish. TUs drug is
usually smoked in cigarettes or pipes, but
can also be sniffed or taken as fo^. It is
mainly used for the mild euphoria it
produces, although other symptoms in¬
clude loss of muscular coordinat ion, in¬
creased heart beat, drowsiness and hal¬
lucination. Its use, the subject of much
medical and social debate, is widespread
throughout the world.
MARIN, John (1870-1953). US painter
and print mak«- best known for Ids ex-
pressionistic watercolors (influenced by
c^AjNNE and the German Expressionists}
of Manhattan and the Maine coast, such as
Singer Building (1921) and Maine Islands
(1922).
MARINE BIOLOGY, the study of the
flora and fauna in the sea, from the smal¬
lest PLANXTON K) massive whales. It in¬
cludes the study of the complex inter¬
relationships between marine organisms
that make up the food chains (see ecol¬
ogy) of the sea. It has become apparent in
recent years that if the sea is to remain a
major and increasing source of food for
man, conservation measures must be
taken, particularly to retain adequate
stocks of breeding fish, pollution must
also be controlled.

MARINE CORPS, US, aseparate ser¬
vice within the Department of the Navy, is
headed by acommandant who is amem¬
ber of the JOINT chiefs of staff. Major
Marine operating forces are the Fleet
M a r i n e F o r c e , P a c i fi c , a n d t h e F l e e t
Marine Force, Atlantic. In 1992, 209,(XX)
men and women served in the US Marine

Corps.
MARION, Frauds (cl732-I795). guer¬
r i l l a l e a d e r i n t h e r e v o l u t i o n a r y w a r .

Commander of S.C. troops, he fou^t at
Qiar les ton in 1776. In 1780 he and h is
men were forced to take refuge in the

swamps, from which they waged acease¬
less guerrilla warfere on Loyalist farms
and on British troops, who nicknamed
Marion "the Swamp Fox." He served in
the state senate 1782-90, and on the state
const i tut ional convent ion.
M A R I O N E T T E . S e e n n - p m .
M A R I S , R o g e r ( 1 9 3 4 - 1 9 8 5 ) . U S
baseball player. An outfielder with the
New York Yankees (1960-66), he made
sports history by hitting 61 homeruns in
1961, breaking Babe Ruth’s single-season
homerun mark of 60 set in 1927.
MARISOL (Marisol Escobar; 1930- ),
Vcnezuelan-bom US sculptor, who
satirized and caricatured human society by
creating pop ART-type figures, usually from
wood and clay. Reminiscent of South
American folk art, her sculptures are stark
representations, with many of the details
drawn on them.
MARIT AIN, Jacques (1882-1973). lead¬
ing French Neo-Thomist philosophM.

He turned to the study of thomism after
h i s conve rs ion to Ca tho l i c i sm in 1906 .
Professor of modem philosophy at the
Catholic Institute, Paris, 1914-39, he was
French ambassador to the Vat ican 1945-
48 and aprofessor at Princeton U. 1948-

^RTTIMELAW, body of law. based
on custom, court decisions and statutes,
seeking to regulate all aspects of shipping
and ocean commerce such as insurance,
salvage and contracts for carriage of goods
by sea. It is international to the extent that
firm general principles exist, but these
have no legal force except a.s they are in¬
corporated by individual countries into
their own legal systems; they arc often
modified in the process. Many derive from
decisions of m^ieval maritime courts. In
the US maritime law is administeied by
the federal district courts.
MARIUS, Gaius (157-86 BC). Roman
general and politician. After successes in
t h e fi e l d h e w a s e l e c t e d c o n s u l s e v e n
limes. In 88 BC he was defeated in acivil
war by his rival sulla. He returned from
exile in 86 BC and massacred his op¬
ponents but died soon after.
MARJORAM, perennial plant (Oricha-
num vulgare) Chat grows wild in subtropi¬
cal areas as well as in the US. where it is
also cultivated.
MARK, Saint (John Mark; flourished 1st
century AD), Christian evangelist, tradi¬
tional author of the second gospel, which
d e r i v e d i n f o r m a t i o n f r o m S t . P e t e r i n
Rome. The Gospel is the earliest and
simplest and was asource for the other

60.
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MARLOWE, Christopher (1564-1593),
English poet and dramatist, amajor
influence on Shakespeare. He developed
t h e u s e o f d r a m a t i c b l a n k v e r s e i n a

rhetorically rich and splendid language. In
Dr. Faustus (cl589) he developed anew
concept of tragedy, the struggle of agreat
personality doomed to inevitable failure
by its own limitations. In Tamburlaine
(cl58l) he treated aheroic theme without
the depth of characterization that appears
in his most mature work, Edward U
(cl592). Often accused of homosexuality,
atheism and of being agovernment spy.
he was .slabbed to death in atavern brawl.
MARMOSET, the smallest monkey. The
pigmy marmoset is under 6in with an 8in
tail. Some marmosets have striking ear
tufts and the golden lion marmoset has a
shiny yellow coat. Marmosets live in the
forests of South America, feeding on in¬
sects, leaves, and fruit. The babies are
usually carried by the father.
MARMOT, alarge ground squirrel which
lives in colonies in the hill country of
North America. Marmots dig burrows
which have grass-lined nesting chambers
where they hibernate. Their food is grass
and seeds. The woodchuck or groundhog
is an unusual marmot. More typical are
the hoary marmots, named for their whiie-
tupped hairs, and the yellow-beUied mar¬
mots. Marmots also live in Europe and
A s i a .
MARNE, Battles of the, two WWI bat¬
tles fought in the Marne Rarea of France.
In the first, in Sept. 1914, the German ad¬
vance on F ŝ was halted by an Allied of¬
fensive. The second, in July 1918.
countered the last German offensive of the
w a r .

MARQUAND, J(ohn) P(hUUps) (1893-
1960), US novelist best known for his
d e t e c t i v e s t o r i e s c e n t e r e d a r o u n d t h e
Japanese agent Mr. Moto, and for his
gentle satires of New England society,
such as The Late George Apley (\9'il),{or
which he won a1938 Pul i tzer Pr ize, and
Point of No Return (1949).
MARQUESAS ISLANDS, two clusters
of mountainous and volcanic islands in the
SPacific. 740mi NE of Tahiti. "Hieir total
area is about 492sq mi; the largest islands
are Hiba Oa and Nuku Hiva. The Sgroup
was discovered by the Spanish in 1595;
both were annexed by France in 1842. The
islands are fertile, producing breadfruit,
coffee, vanilla and copra for export.
MARQUETTE, Jacques (1637-1675),
French Jesuit missionary and explorer.
With Louis XMJET he left St. Ignace mis-

SYNOPTic GOSPELS. Mark accompanied
nabas (his cousin) and Paul on their mis¬
sionary Journeys.
M A R K E T I N G r e f e r s t o a l l a c t i v i t i e s
concerned with the flow of goods and ser¬
vices from the producer to the consumer.
It includes the various physical move¬
ments of the product, the warehousing,
wholesaling, transport, and retailing of the
product.

It also involves packaging and design,
as welt as advertising, since these in¬
fluence aproduct’s marketability. Market¬
ing may therefore include everything that
has to do with how aproduct is sold.
MARKET RESEARCH, p rocess o f
gathering and analyzing information for
marketing decision making. Busines.s
employs market research to identify cus¬
tomers (markets) for its products, to
analyze their ne^ (through such tech¬
niques as polls and surveys), and to sug¬
gest strategies to develop interest among
those customers for their products.
MARKHAM, Edwin (1852-1940), US
poet and lecturer whose poem of social

Cit, The Man with the Hoe (1899),on apainting by millet, brought
him afortune and worldwide acclaim.
M A R K T WA I N . S e e t w a i n , m a r k
MARLBOROUGH, John Churchill, 1st
Duke of (1650-1722). British soldier and
.statesman, one of the country’s greatest
generals. He helped suppress the E>uke of
Monmouth’s rebellion U685) for James
II, but transferred his allegiance to Wil¬
liam of Orange in 1688 and was made an
earl and amember of the Privy Council.
His wife was Sarah Jennings, afriend and
attendant of Princess (later Queen) Anne;
together they had great influence with the
queen. After her accession in 1702
Marlborough commanded English, Dutch
a n d G e r m a n f o r c e s i n t h e w a r o f t h e
S P A N I S H S U C C E S S I O N .

In 1704 he won agreat victory over the
French at blenkeim; apalace of that name
was built for him at the queen’s expense.
F u r t h e r v i c t o r i e s f o l l o w e d a t R a m i l l i e s
(1706). Oudenarde (1708) and Malplaquet
(1709). His wife fell from favor with the
Queen in 1711, and Marlborou^ was
dismissed; in 1714, however, he was res¬
tored to favor by George I.
MARI-IN, game fishu warm oceans
which are armed with aslender bill or spear.
They can swim at speeds of SOmirfi, and
weî  up to 1.500 Ib. They eat other fishes,
which they are thought to spear, and they
have sometimes attacked boats, driving the
bill through several inches of timber.
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sion, Mich., in 1673 on asearch for the
mouth of the Mississippi. They traced its
course as far as the mouth of the Arkansas
Rand learned that i t entered the Gulf of
Mexico. In 1674 Marquette went back to
Dl. to found amission among Indians who
had befriended him, but his health
dete r io ra ted . He d ied on the Eshore o f
Lake Michigan while returning to St. Ig-
n a c e .

MARQUIS, Dob {Donald Robert Perry;
1878-1937), US literary journalist, poet
and playwright, best known as the creator
of "archy," apoet reincarnated as acock¬
roach, and his friend "mehitabel," adis-
reput̂ le cat, who appeared in Marquis’
co lumns in foe New York Sun 1912-22
and Tribune 1922-25, and in subsequent
books.
MARRIAGE, durable union between
man and woman for foe purpose of
cohabitation and usually also for raising
children. In the broadest sense it is not an
exclusively human institution; some
animal pair-bonds may endure for life.
Most human marriages are at least in¬
tended to last for life, but most societies
have some provision for divorce, ranging
from foe easy to foe almost impossible.
The modem trend is towards monogamy,
union between one man and one woman

only. Many societies still permit
POLYGAMY, but it is increasingly rare, even
among Muslims. Forms of group and
communal marriage have been tried from
time to time, thoî  with little success or
social acceptance. Marriage is in some
senses acontract, often involving property
and in some societies adowry or abrid^
price.

In US law today marriage creates spe¬
cial ownership rights in marital property.
It is. however, still also areligious matter
in many countries: marriage is aminor
sacrament of foe Roman Catholic Church.
Most societies limit marriage in certain
ways. It is fcxbidden in most countries be¬
tween partners who have too close ablood
relationship, or consanguinity, though foe
degree permissible varies widely among
countries, religions and even among US
s t a t e s .

In US COMMON LAW apurported mar¬
riage involving bigamy is void; other con¬
ditions, such as non-consummation,
render marriage void or voidable, general¬
ly through the courts. Amarriage is also
void if not carried out in the prescribed
legal form, although in some states com¬
mon-law marriage may arise after Jong
cohabitation without any formality. Mar¬

riages in foe US are perfonned either by
civil aufoority or by areligious ceremony
with civil aufoorization; the ceremonies of
most denominat ions are so authorized in
most states. In general amarriage valid in
one state is recognized in the otl̂ . Some
states require awaiting period, and some
religions require banns to be posted.
MARRYAT, Freder ick (1792-1848) ,
English author of sea adventures such as
Mr. Midshipman Easy (1836) based on his
24 years of service in the British navy.
MARS, foe fourth planet from the sun,
w i t h a m e a n s o l a r d i s t a n c e o f 2 2 8 G m
(about 1.52AU) and a’’year'' of 687 days.
During foe Martian day of about 24.62h,
the highest temperature at foe equator is
about 30’C; the lowest, just before dawn,
i s a b o u t - l O O ’ C . M a r s h a s a m e a n

diameter of 6,750km, with asmall de^ee
of polar flattening, and at its closest to
earth is some S6Gm distant. Its tenuous at¬
mosphere consists mainly of caibon
dioxide, nitrogen and noble gases, and the
distinctive Martian polar c^s are com¬
posed of frozen caibon dioxide and water
ice. Telescopically, Mars appears as an
ocher-red disk mariced by extensive dark
areas; these latter have in foe past been
erroneously termed maria (seas). Several
observers in the past reported sitting net¬
works of straight lines on foe Martian sur¬
face—the famous cana ls—bu t obse rva¬
tions with large telescopes and foe phoio-
gî hs sent back by the US’s Mariner and
Vilang space probes showed these to be
an optic^ illusion. Mars actually has a
cratered surface marked wifo canyons, an¬
cient volcanoes, and jumbled terrains. No
probe has yet found evidence that life ever
existed on foe planet. Mars has two
moons, I foobos andDeimos.

Two US Viking spacecraft landed on
Mars in 1976. In 1988, foe USSR
launched two spacecraft to Mors designed
to study foe smaller of its two moons,
Ifoobos, and then to orbit foe planet itself
for two years, examining its sur&ce and
atmosphere. The only approved US mis¬
sion in 1988 was Mars Observer, arecon¬
n a i s s a n c e c r a f t s d i e d u l e d t o o r b i t f o e

planet in 1992. US engineers were smdy-ing plans to land aroving vehicle on Mars
and return asoil sample by 1998.
MARSEILLAISE. French national an¬
them composed in 1792 by Claude Rougel
de Lisle, aRevolutionary engineer cap¬
tain. Named for its popularity with the
Marseilles soldiers, it was banned by
NAPOLEON Ltouts XVUI and NAPOLEON UI
unti l 1879.
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declare it unconstitutional. An opponent
of STATES RIGHTS, he established in Mccuu
LOCH V. MARYLAND and GIBBONS V. OGDEN
(and incidentally in the DARTMOtmt col¬
iege CASE) the superiority of federal
authority under the Constitution. In 1807
he presided over the treason trial of Aaron
B U R R .

MARSHALL, Thomas R i ley (1854-
1925), US Democratic politician, areform
governor of Indiana (1909-13) and vice-
president of the US (1913-21) in the ad¬
ministration of Woodrow Wilson. He is
chiefly remembered for the observation,
"^at this country needs is agood five-
cent cigar."
MARSHALL, TTiurgood (1908-1993),
US judge, first black member of the US
SUPREME COURT. Chief counsel for the
N AT I O N A L A S S O C I AT I O N F O R T H E A D VA N C E ¬
MENT OF COLORED PEOPLE 1938-61 and
solicitor general 1965-67, he was appoin¬
ted to the Supreme Court by President
JOHNSON in 1967.
MARSHALL ISLANDS, independent
Republic in the WPacific Ocean 2400mi
SW of Hawaii.

MARSEILLES, city in SE France, the
second largest city in the country, its chief
Mediterranean seaport and amajor in¬
dustrial center. It was originally the Greek
settlement of Massilia. annexed by Rome
in 49 BC. The city’s recent exp^sion
began with the conquest of Algeria and
the opening of the suez canal in the 19th
century. It has awide range of industries;
its port handles around 25% of French
maritime trade. Pop 1,111,500.
MARSH, Reginald (1898-1954), US
painter. Anewspaper illustrator, be later
turned to the realistic depiction of New
York City life in egg tempera paintings
such as Twenty-Cent Movie (I'i'if)).
M A R S H A L L , A l f r e d ( 1 8 4 2 - 1 9 2 4 ) .
British economist, professor of political
economy at Cambridge 1885-1908. His
Principles of Economics (1890) sys¬
tematized economic thought up to that
time, and was the standard text for many
years. Through his work on cost and value
Marshall developed aviable concept of
marginal utility.
MARSHALL, George CaUett (1880-
1959). US general and statesman. As chief
of st^ 1939-45 he influenced Allied
strategy in WWII. Special ambassador to
China in 1945, he was then made
secretary of state (1947-49) by President
TRUMAN. He introduced the European
Recovery Program, or marshall plan. He
was ac t i ve in the c rea t ion o f the nor th
ATLANiic treaty ORGANIZATION, Serving as
US secretary of defense 1950-51. He was
awarded the 1955 Nobel Peace Prize.
MARSHALL, James Wi lson (1810-
1885), US pioneer in California whose
discovery of gold on the property of John
A. SUTTER launched the Cal i fornia gold
RUSH in 1849. Both he and Sutter died
p o o r.
MARSHALL, John (1755-1835). fourth
chief justice of the US, known as the
"Great Chief Justice." He established the
modem status of the supreme court. Bom
in Va.. he served in the revolutionary
WAR. studied law and was elected to the
Va. legislature in 1782. Astaunch
Federalist, he supported acceptance of the
Constitution. He declined ministerial posts
but became one of the US negotiators who
resolved the XYZ affair.

Elected to Congress 1799, he was made
secretary of state by President adams
I8(X)-01: in 1801 he became chief justice.
H e l a b o r e d t o i n c r e a s e t h e t h e n s c a n t
power and prestige of the Supreme Court.
In MARSURY v. MADISON he establi^ed its
power to review alaw and if necessary

OlTicial name: Republic of the Marshall
I s l ands
Capital: Manjuro
Area: 70sq mi
Population: 47.000
Growth ra te : 3 .9%
Languages: English, Japanese, 2in¬
digenous languages
Rdiginn: Chnsiianity
Monetary unit(s): IUS dollar
=100 cents

Land. The Marshall Islands consist of two
parallel chains of low-lying coral islands
with atotal land area of 70sq mi. TTie
climate is tropical with linie seasonal
variation in temperature. Rainfall averages
I45-I80in per year.
People and Economy. Many of the
39,(XM) Micronesian inhabitants are subsis¬
tence farmers growing coconuts and root
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crops, raising pigs and catching fish for
dieir own use. Copra is (he leading export.
AUS missile testing range on KwajaJein
also provides employment. Manjuro is the
capital.
History. The islands were sighted by
Spanish navigators in 1526 and became a
German protectorate in the 1880s. They
were controlled by Japan from 1914 to the
end of WWII and became part of die US-
administered Trust Territory of the Pacific
Islands in 1947. Several atolls, including
BIKM and BNEWETAK, Were contaminated
by US nuclear testing between 1946 and
1958. The Marshall Islands became inter¬
nally self-governing in 1979 and gmned
sovereignty in 1986 in free association
with the US. which remains re^nsible
for their defense.

In 1990 the US paid $45 million in com-
pensadoa for illnesses caused by its
atomic testing in the area. The Marshall
Islands joined the United Nations in 1991.
MARSHALL PLAN, the Europe^
Recovery Program 1947-52, named for its
originator, US Secretary of State George
C. MARSKAix. In general it succeeded in its
design, which was to help Europe's
economic recovery after WWU and so
check Eastern bloc communist influence.
Material and financial aid amounting to
almost 13 bil l ion dollars was sent to the
17 European countries who formed the
Organization for European Economic
Cooperation.

The plan was administered by the US
Economic Cooperation Administration,
headed by Paul G. Hoffmann.
MARSH GAS. See meixane.
MARSHMALLOW, herb (Althea of¬

ficinalis) that grows in Europe and the US.
Hie ma^ mallow grows tom 2-4ft and
has large leaves covered by soft hair. The
roots and leaves are used for medicinal
purposes.
MARSH, Nga io (1899-1982) , New
Zea land wr i te r o f de tec t i ve fic t i on . Her
first detective novel, AMan Lay Dead, in¬
troduced her protagonist Chief Inspector
Roderick Alleyn.
MARSTON, John (1576-1634), English
p l a y w r i g h t b e s t k n o w n f o r h i s
tragicomedy The Malcontent (1604) and
his rivalry with Bea ionson. Both were
imprisoned for offending iambs iin their
coUaboration Eastward Ho! (1605).
Manton was ordained 1609.
M A R S U P I A L S , M A M M A L S w i t h a d o u b l e
womb, giving birth to incompletely
developed young which continue develop
moit anaetted to the mother's teats. Dif¬

ferences in the reproductive system are the
only infallible way of separating mar¬
supials tom true mammals: in marsupials
the ur inary ducts tom the kidneys
separate the developing sex ducts, so that
in the female both uterus and vagina are
double structures. In the male, the urinary
ducts lie between the sperm ducts; in
pi.ACBNTAL MAMMALS, they lie outside
them. The pouch, or marsupium, is not an
exclusive or even universal feature of the
group. Marsupials are at dieir most
developed in Australia, where, in (he ab¬
sence of placental mammals, they
achieved great diversity of form. In addn
tion, there remain anumber of groups in
the Americas.
M A R T H A’ S V I N E YA R D , i s l a n d o f f t h e
coast of SE Mass. About lOOsqmi in area,
it is separated tom Cape Cod by Vineyard
Sound. Discovered and named by Bar¬
tholomew Gosnoid (1602). it was settled
cl632. Amajor whaling center in the I8th
and I9th centuries, it is now apopular
s u m m e r r e s o r t .

MARH, Jos4 Julian (1853-1895), major
Cuban poet and hero of the anti-Spanish
independence movement. He founded the
(^iban Revolutionary Party in the US
1881-95. His best known poems appear in
IsTttaelillo (1882), Versos litres (1913)
and Versos sencilles (1891). Aleader of
the 1895 independence campaign, Marti
was killed at the battle of Dos Rios.
MARTIAL (Marcus Valerius Mardalis;
AD c40-c l04) . Span ish-born La t in
epigrammatic poet. He Lved in Rome 64-
98 AD. and was fovored by emperors
Trrus and domitian and bcMended by
PUNY the Younger, juvenal and quinttij-
AN. Martial wrote 15 books of epigrams.
MARTIAL LAW. temporary superim¬
position of military on domestic civil
government, usually in wartime or other
national emergency. The army takes over
executive and judicial functions, and civil
rights such as habeas cokpus may be
suspended. When an invading army as¬
sumes control of acountry it is said to act
not under martial law but as amilitary
government; law applying only to those in
military service is not martial hwt military.
MARTIN, several genera of birds, related
to the swallow. The cuplilce mud nest is
usually constructed under the eaves of
buildings. The purpie martin of North
America (Progne subis) is ahandsome,
steely-blue bird which often nests in hol¬
low trees.
MARTIN, Glenn LuHier (1886-1955),
pioneering US aircraft designer wd
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cism and opposed execution of heretics.
MARTLNS, Peter (1946- ) , Dan ish
dancer. From 1964-67 he danced with the
Royal Danish Ballet, then joined the New
York City Ballet, where he became alead¬
ing male dancer in such Balanchine works
as Vio l in Concer to and Duo ConcenanS
(both 1972). In 1983, following Balan¬
chine's death, he became ballet master-in-
chief (with Jerome bobbins).
MARTIN V(1368-1431), pope (1417-
31). His election by the Council of Con¬
stance ended the oreat schism of 1378 -
61417. He returned (1420) to Rome and
attempted to restore papal prestige by
denouncing the conciliar theory advanced
at Constance that church councils were su¬
perior to popes. Nevertheless, he called
the Council of Basle, where the issue was
rev i ved . Mar t i n d ied be fo re the counc i l
convened.
M A R T I N V. H U N T E R ’ S L E S S E E , c a s e
decided by the US supreme court in 1816
in which Va.’s attempt to confiscate
Brit ish-owned land was held to be over¬
ridden by treaties made by the federal
govenunent with Britain. The decision
esud^lished the Supreme Court’s power to
review stale court decisions.
M A R V E L L , A n d r e w ( 1 6 2 1 - 1 6 7 8 ) ,
English METAPHYSICAL POET. Assistant to
John MILTON from 1657, he was amember
o f P a r l i a m e n t f r o m 1 6 5 9 . A P u r i t a n , h e
was known as aw i t and sa t i r i s t , bu t i s
today best remembered for his lyric poetry
such as "To His Coy Mistress" and "The
Garden. "
MARX, Kar i Heinr ich (1818-1883),
German philosopher and social and
economic theorist, the most important of
socialist thinkers. Bom at Trier of Jewish
parents, Marx studied at Bonn and Berlin.
When the Cologne newspaper he edited
was suppressed (1843), he moved with his
wife Jenny von Westphalen to Paris. Brus¬
sels and London, where he spent most of
his life in great poverty.

With Friedrich engels, his lifelong
friend and collaborator, Marx published
the Commurtiif Manifesto (1848) on the
eve of the revolut ions op 184S. I t sum¬
marizes Marx's social philosophy. In Lon¬
don Marx cofounded (1864) and led the
International Workingmen’s Association
(First international). But most of his
energy went into his writing, of which.
Capital (3 volumes; 1867, 1885, 1894) is
the most important.

In developing dialectical maierialism,
Marx adapted hegel'S dialectic to his own
economic interpretation of history. Ethics,

manufecturer. Aformer bamstomiing
flyer, he developed various military
designs after WWl, one of which became
the famous B-26 bomber. Many of his
other planes and flying boats were used in
W W I I .

MARTIN, Joseph William, Jr. (1884-
1968), US politician, speaker of the House
of Representatives 1947-49 and 1953-55.
Anewspaper publisher, he was elected
Republican congressman from Mass.
1925̂ 7 after service in the state legisla¬
ture. He chaired every Republican nation¬
al convention 1940-56, and was minority
leader in the House 1939-59, except when
speaker.
MARTIN, Mary (1913-1990). US star of
musical comedies beginning with Leave It
to Me (1938). She created and for two
years played the role of Nellie Forbush in
South Pacific.
M A RT I N , W i l l i a m M c C h e s n e y J r.
(1906- ). US economist and government
official, chairman of the Federal Reserve
Board (1951-70) during six presidential
admin is t ra t ions .
MARTIN DU CARD, Roger (1881-
1958), French novelist known for his
objective but somber exploration of
human relationships and the large back¬
grounds in which he sets them. In Jean
Barois (1913) it is the dreyfus affair; in
The Thibaults (1922-40) it is WWI. In
1937 he won the Nobel Prize for Uiera-
r u r e .

MARTINEAU, Harr ie t (1802-1876).
English writer on economics and the
philosophy of Auguste comte. Avisit to
the US in 1834 resulted in the unflattering
Society in America (1837). Her brother.
James Martineau (1805-1900). was a
philosopher and Unitarian clergyman who
defend̂  theism against science.
MARTINIQUE, island in the Windward
group in the ECaribbean, an overseas
dcpaitment of France since 1946. Dis¬
covered by COLUMBUS cl493, it was
colonized by France as asugar-growing
center after 1635; slave labor was used
until 1848, and much of the present
population is of Aftican descent. The
economy still rests on sugar, and also turn,
fruit and tourism. The island is volcanic,
and so is rugged and mountmnous but
very fertile. Its main town is Fort-de-
France.
MARTIN OF TOURS, Saint (d. 397),
bishop of Tours. Son of apagan, he serv«l
in the Roman army but after avision of
Christ sought areligious life. Bishop of
Tours ftom c372, he encouraged monasti-
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his labor and thus suffers auenaton from
part of his own humanity and the social
system. Marx believed capitalism would
Ik swept away by the last of acatastrophic
series of crises.
MARY, the mother of resus Christ, also
called the Blessed Virgin. The chief
events of her life related in the Gospels are
her betrothal to JOSEPH: the annunciation
of Chr is t 's b i r th ; her v is i t to her cousin
Elizabeth, mother of John the Baptist; the
birth of Christ; and her witnessing his
c r u c i fi x i o n . I n t h e R o m a n C a t h o l i c
Church Mary is accorded aspecial degree
of veneration, called hyperduiia, superior
to that given to other saints, and is
regarded as mediatrix of all graces and
coredemptress. Roman Catholic doctrine
holds she was bom free from sin,
remained always avirgin and was as¬
sumed bodily into heaven (see immacu¬
l a t e C O N C E P n O N : A S S U M P T I O N O P T H E V I R ¬

GIN).
MARY, name of two English queens.
Mary I(1516-1558), daughter of henry
vni and Catherine of Aragon, succeeded
HJWARD VI in 1553. She tried to restore
Roman Catholicism in England. Some 300
P r o t e s t a n t s w e r e b u r n t a s h e r e t i c s — a
persecution unparalleled in England,
which earned her the name "Bloody
Mary." Her unpopular alliance with and
marriage to ntiupn of Spain (1554) led to
war wi th France and the loss of Cala is
(1558). Mary n(1662-1694), was the
Protestant daughter of James aand wife of
her cousin wiluam m. She was proclaimed
joint sovereign with him in 1689.
M A R Y K N O L L FAT H E R S , p o p u l a r
name for the Catholic Foreign Mission
Society of America. It was founded in
1911 with headquarters at M^knoll,
N.Y. I t has sent missions to Asia, Lat in
America and the Pacific islands.
MARYLAND, t he O ld L i ne S ta te , sou th
Atlantic state of the US South, bordered
by the Potomac Ron the S. Chesapeake
Bay divides the state into the Eastern
Shore, alow-lying coastal plain, and the
Wes te rn Shore , wh ich r i ses i n the NW
through the piedmont region to the Ap¬
palachian and Allegheny Mts.

Atradition of religious tolerance dates
back to Maryland’s colonial founding by
C e c i l C a l v e r t , 2 n d B a r o n B a l t i m o r e , a
Catholic in Protestant England. The
colony's Toleration Act (1649) was the
first such act in America, although it was
repealed by zealous Puritans in 1654.

Asouthern, slave-holding, tobacco¬
growing colony and state, Maryland

politics and religion are the products of
socioeconomic relations. Accepting the
labor theory of value of ricardo, Marx ar¬
gued that the surplus value, or profit, ex¬
tracted by the capitalist from his
workforce would in t ime inevitably
decline, capitausm, the inevitable succes¬
sor to FEUDALISM, would in cum inevitably
be replaced by sooausm and eventually
COMMUNISM. The class war between the
capitalist and the worker he exploits
would end in the overthrow of capit^ism.
(See MARXISM.)
MARX BROTHERS, Groucho. Haipo
and Chico, famous US film comedy team.
The original team consisted of Chico
(Leonard; 1887-1961). Groucho (Julius;
1890-1977), Gununo (Milton; cl892-
1977), Harpo (Arthur, 1887-1964) and
2^ppo (Herbert; 1901-1979). Gummo
and Zeppo left the team by 1934. After
appearing on Broadway, the Marx
b r o t h e r s m a d e a b o u t a d o z e n m o v i e s

(1933-46). Their anarchic humor is seen
to best advantage in Duck Soup (1933)
and ANigki at the Opera (1935). Groucho
also starred as apopular TV game show
host in the 1950s and 1960s.
MARXISM, the foundation philosophy of
modem communism, originating in the
work of Karl marx and Friedrich engels.
Three basic concepts are: that productive
l a b o r i s t h e f r m d a m e n t a ] a t t r i b u t e o f
human nature; that the structure of any
society is determined by its economic
means of production: and that societies
evolve by aseries of crises caused by in¬
ternal contradictions, analyzable by
d i a l e c t i c a l m a t e r i a l i s m . M a r x h e l d c h a t
19th-century industrial capitausm, the
latest stage of the historical process, had
arisen from feudau.sm by class struggle
between the aristocracy and the rising
bourgeois capitalist class. IDialectical
materialism predicted conflict between
these capitalists and the working class, or
proletar iat , on which the new in¬
dustrialism depended- The triumphant dic¬
tatorship of the proletariat, an idea ftirther
developed by lenin, would give way to a
classless, stateless communist society
where all would be equal contributing ac¬
cording to their abilities and receiving ac¬
cording to their needs.

Akey concept of Marxist economics is
the labor theory of value, that value is
created by labor and profit is surplus value
creamed off by the capitalist- The fact that
he owns the means of production makes
this exploitation possible. It also means
that the worker cannot own the product of
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port recently gemrified, dominates the
small state.

Most Marylanders live in the suburbs of
Baltimore and of Washington. D.C.
MARY MAGDALENE, Saint , in the
New Testament, the woman of Magdala
from whom Jesus cast out seven demons
(Luke 8:2). She became his devoted fol¬
lower and was present at his death and
burial. Mary was die first person to see the
risen Jesus.
MARY QUEEN OF SCOTS, (1542-
1587) queen of Scotland (1542-67),
daughter of James V(d. 1542) and Mary
of Guise. Brought up in France, she mar¬
ried (1558) the Dauphin, king as francis u
(d. 1560). Returning to Scotland (1561)
she married (1565) Lord darnley. In 1566
he murdered her favorite, David Rizzio,
but was himself later murdered, supposed¬
ly by the Earl of bothwell. whom Mary
married. Public outrage and Presbyterian
opposition forced her abdication, and in
1568 she fled to England. Mary, heir
presumptive of mZABEnt iand aRoman
Catholic, soon became the natural focus of
plots against the English throne. Parlia¬
ment demanded her death, but it was only
in 1587, after Anthony Babington’s plot,
that Elizabeth reluctantly agr̂ . Mary's
trial and execution at Fotheringay casde
inspired schiller’s tragedy Maria Stuart.
MASACCIO (Tommaso Guidi; 1401-
1428), Florentine painter of the renaissan¬
ce, one of the great innovators of western
art. He was possibly apupil of MASOUNa
By taut line, austere composition, and in¬
spired use of light Masaccio created ex¬
pressive monumental paintings, notably in
the Brancacci chapel, S. Maria del Car¬
mine, Rorence.
MASADA, rock fortress near the SE coast
of the Dead Sea, Israel, the historic scene
of Jewish na t iona l hero ism. The cas t le -
palace complex, built largely by Herod the
Great, was seized from Roman occupation
by Jewish Zealots in AD 66. Atwo-year
siege, 72-73, was needed to recover it, but
the garrison committed suicide rather than
surrender. The site has been excavated and
restored.
MASAL apeople of EAfrica who speak
the Masai language of the Sudanic group.
The nomadic pastoral Masai of Kenya, the
largest Masai tribe, practice polygyny and
organize their society on asystem of male
age sets, graded from junior warrior up to
tribal elder. They subsist almost entirely
on l ivestock.
MASARYK, name of two Czecho¬
slovakian statesmen. Thomas Garrigue

Maryland Profile
Name of state: Maryland
Capital: Annapolis (Other cities: Bal¬
timore, Silver Springs, Dundalk, Bethes-
da, Columbia. Towson)
Statehood: April 28, 1788 (7th state)
Neighbors: Pil, W.Va., Va., D.C., E)cl.
F a m i l i a r n a m e : O l d L i n e S t a l e , F r e e
State
Area: I0,577sq mi
Population (1990): 4,781,000 (Rank: 19)
%change 1980-90:13.4
Density per sq mi: 489.2
%metropolitan: 92.8
Electoral votes: 10
Racial comp.: White, 71.0%; black.
24.9%; Hispanic, 2.6%; Asian, 2,9%
Per capita income (19̂ ):
SI4.697 (Rank: 3)
Elevation: Highest-3,360ft., Backbone
M o u n t a i n . L o w e s t - s e a l e v e l , A t l a n t i c
Ocean
Motto: Farti maschii. parole femine
("Manly deeds, womanly words")
State flower: Black-eyed susan
State bird: Balt imore or iole
State tree: White oak
State song: "Maryland, My Maryland"
I N D U S T R Y A N D T R A D E
Gross state product (1986);
$76.5 bil. (Rank; 18)
Farm products: Broilers, dairy products,
greenhouse, soybeans
Farm marketings (1989):
$1.3 bil. (Rank: 35)
Manufactures: Electrical equipment,
food products , chemica ls , pr in ted
mater ia ls
Value of mfrs. shipped (1987):
$28.0 bil. (Rank: 27)
Mining: Crushed stone, coal, sand and
gravel

develO]>ed commerce and industry early in
the 19th century, and it was these interests
that kept the border stale in the Union
during the Civil War despite the southern
sympathies of much of the peculation.
Baltimore, an industrial city and major
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Masaryk (1850-1937) was chief founder
and first president of Czechoslovakia
(1918-35). Professor of philosophy al
Prague from 1882 he was afervent
nationalist. During WWT be lobbied
w e s t e r n s t a t e s m e n f o r C z e c h i n d e ¬
pendence and helped delimit the frontiers
of the new slate. His son Jan Garrigue
Masaryk (1886-1948) was foreign mini¬
ster of the Czech government in exile in
London in WWU, broadcasting to his Ger¬
man-occupied country. He continued as
fcH-eign minister in the restored govern¬
ment (1945). Soon after the communist
coup (1948) be was said to have com¬
mitted suicide.
M A S C A G N I , P i e t r o ( 1 8 6 3 - 1 9 4 5 ) ,
Italian opera composer of the verismo
(realist) school. Known for the one-act
Cavalleria Rusticana (Rustic Chivalry,
1890). In 1929 he became musical director
ofLa Seal a. Milan.
MASEFIELD. John (1878-1967). English
poet, novelist and playwright. As ayouth
he served on awindjammer ship, and love
of the se.a pervades his poems. He won
fame with such long narrative poems as
The Everlasting Mercy (1911), Dauber
(1913) and Reynard the Fox (1919). In
1930 he became Pt®r laureatb.
MASER, adevice used as aMtaiowAVE
oscillator or amplifier, the name being an
acronym for "microwave (or molecular)
amplificadon by stimulated emission of
radiation." As oscillators they form the
basis of extremely accurate atomic
clocks; as AMPiiFiHis they can detect feeb¬
ler signals than any other kind, and are
used to measure signals from outer space.
MASLOW, Abraham (1908-1970), US
psychologist, the major figure in the
humanistic school of psychology. Reject¬
ing BEHAVIORISM and PSYCHOANALYSIS, he
saw man as acreative being striving for
s e l f - a c t u a l i z a t i o n . H i s b o o k s i n c l u d e d

Motivation and Personality (1954) and
Toward aPsychology of Being (1960).
MASON, George (1725-1792), American
statesman who helped draft the US Con¬
stitution but refused to sign it because of
its compromise on slavery and other is¬
sues. His Va. declaration of rights became
the basis for the bi l l of r ights. Much of
the Va. Constitution was also his work.
MASON, James Murray (1798-1871),
US senator from Virginia (1847-61) and
Confederate commissioner to England
who, with John Slidell, was involved in
the TRENT AFFAIR. In England. Mason was
never officially recognized.
MASON, Lowell (1792-1872), US com¬

poser and music educator whose system of
music education, based on the theories of

J. H. PB.STALOZZL was adopted by the Bos¬
ton public schools. He composed more
than 1,200 hymns, including "Nearer, My
God, to Thee."

MASON-DIXONLINE, the Sbound^
o f P a „ s u r v e y e d b y t w o E n g l i s h
astronomers, Charles Mason and Jeremiah
Dixon, in the 1760s. It settled adispute
between the proprietary femilies of Pa.
a n d M d . I n 1 7 7 9 i t w a s e x t e n d e d
westward to become the boundary be¬
tween Va. and Pa. Up to the Civil War the
line was popularly taken as the boundary
between free and slave states.
MASONRY, or Freemasonry, common
name for the practices of the order of Free
and Accepted Masons, one of the world’s
largest and oldest ftaiemal organizations.
Members participate in elaborate, secret
rituals and are dedicated to the promotion
of iHothertiood and morality. Membership,
of which there are several grades, is
restricted to men and allegiance to some
form of religious belief is eequired.
Modem Masonry emerged with the Grand
Lodge of England, founded in 1717,
though masons trace their ancestry to the
naft associations or "lodges" of medieval
stone masons. The first US lodge was
founded in Philadelphia, Pa. in 173̂ 0. The
basic organization of Masoniy is the blue
lodge. In the US each state has agrand
lodge and grand master who presides over
all the blue lodges in the state. There are
associated organizations for women, boys
and girls. The worldwide membership is
more than six million including one mil¬
lion in the US.

MASQUE, or mask, adramatic entertain¬
ment popular at the early 17th-century
English court. It concentrated on spectacle
rather than plot. Members of the aris¬
tocracy often took part with the actors and
masks were generally worn (hence the
name). Ben lONSON was the most famous
masque writer and Inigo iones designed
many of the lavish sets.
MASS, term for the celebration of Holy
COMMUNION in the Roman Catholic Church
and in Anglo-Catholic churches, derived
ftom the final words of the Latin rite; !te,
missa est (Go. you are dismissed). Roman
Catholics believe that the bread (host) and
the wine become Christ’s body and blood
(see TRANSUBSTANTiATioN), which are of¬
fered as asacrifice to God. The text con¬

sists of the "ordinary," spoken or sung at
every celebration, and the "proper," sec¬
tions which change according to the day
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(Gospel, including Collect and Epistle) or
occasion—for example, the requiem mass
has its own proper. In high mass, cele¬
brated with priest, deacon and choir, the
text is sung to plaiosong with choral res¬
ponses. The ordinary comprises the Kyrie,
Gloria. Creed, Sanctus. Bencdictus, Agnus
Dei and the Missa est. Medieval choral
settings of the mass are the first great
masterpieces of western music, remaining
amajor musical form into the 20th cen¬
tury. Low mass, said by asingle priest, is
the basic Roman Catholic service. In 1965
the Vatican sartctioned the use of ver¬
nacular languages in place of Latin.
MA ,̂ ameasure of the linear inertia of
abody. i.e., of the extent to which it
resists acceleration when aforce is ap¬
plied to it. Alternatively, mass can be
thought of as ameasure of the amount of
MATTER in abody. The validity of this
view seems to receive corroboration when
one remembers that bodies of equal iner¬
tial mass have identical weigkts in agiven
gravitational Reid. But the exact
equivalence of inertial mass and gravita¬
tional mass is only atheoretical assump¬
tion albeit one strongly suppoiled by
experimental evidence. According to
EINSTEIN'S special theory of relativtty, the
mass of abody is increased if it gains
ENERGY, according to the famous Einstein
equation: m=E/c2 where mis the change
in mass due to the en̂ y change E, Md c
is the electromagnetic constant. It is an
important property of nature that in an iso¬
lated system mass-energy is conserved.
The international standard of mass is the
international prototype kilogram.
MASSACHUSETTS, the Bay State. New
England state of the US Northeast, fron¬
ting on the Atlantic Ocean. Hie Connec¬
ticut Rvalley separates eastern and
western uplands, the latter rising to the
Berkshire Hills and Taconic Mts. in the
W; one of the original 13 states.

Colonial Massachusetts was settled by
English Puritans, who established a
ihwracy hostile to all dissent. The rigor
of the Calvinist establishment eventually
declined, but its esteem for alearned min¬
istry left alasting impression on the state
and the country. Through the 19th cen¬
tury, Massachusetts was the intellectual
and cultural center of the nation. Its hi^-
mindedness was reflected in avariety of
religious, social, and politkal movements,
most importantly abolitionism. Because
of the slavery issue, Massachusetts voted
Republican in 1856, and it continued to do
so until 1928.

Name of state: Massachusetts

Capital: Boston (Other cities; Worcester,
New Bedford. Springfield, Cambridge,
B r o c k t o n )
Neighbors: N.H.. Vt., N.Y., Conn.. R.l.
Statehood: Feb. 6,1788 (6th state)
Familiar name: Bay State
Area: 8.257sq mi
Population (1990): 6.016.000
%change 1980-90:4.9
Density per sq. mi: 767.6
%metropolitan: 90.4
Electoral votes: 12
Racial comp.; White. 89.9%; black,
5.0%; Hispanic, 4,8%; Asian, 2.4%
Per capita money income (1987):
$14,389 (Rank: 4)
E l e v a t i o n :
Greylock. Lowest-sea level, Atlantic
Ocean.
Motto; Ense petit placidam sub Uberiale
quietem ("By the sword we seek peace,
but peace only under liberty")
State Qower: Mayflower
State bird: Chickadee
State tree: American elm
State song: "Hail Massachusetts"
I N D U S T R Y A N D T R A D E
Gross state product (1986):
$115.5bil. (Rank; 10)
Farm products: Greenhouse, cranberries,
dairy products, eggs
Farm marketings (1989):
$0.4 bil. (Rank: 43)
Manufactures: Machinery, electrical
equipment, scientific instruments, printed
materials, transportation equipment, fabri¬
cated metal products
Value of mfrs. shipped (1987):
$62.8 bil. (Rank; 13)
Mining: Sand and gravel, crushed stone

Highest-3,491ft., M o u n t

The state prospered first in commerce,
then in manufacturing (espwialiy textiles).
After WWIl, when traditional manufac¬
tures declined, Massachusetts flourished
as acenter for high-tech industries. The
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great burgeoning of Massachusetts in¬
dustry before and after the Civil War was
made possible in part by aflood of im¬
migrants willing to work for low wages to
mills and factories. The largest immigrant
group was the Catholic Irish, who suffered
discrimination at the hands of protestanc
Yankees and who eventually entered
Democratic politics to challenge the
primacy of Yankee Republicans. Since
1928, when the Democrat ic par ty
nominated A1 Smith, aCatholic, for presi¬
dent, Massachusetts has generally voted
Democratic in national elections.
MASSACHUSETTS BAY COMPANY,
Joint stock company set up by royal
charter in 1629 and styled the "Governor
and Company of the Massachusetts Bay in
New England." This gave the company
self-government subject only to the king;
the charter effectively became the
constitution of the colony. In 1630 almost
1,000 immigrants landed in Mass., led by
John wiNTHRCs>, who became the first
governor. I l i e f ra iKh ise was then
rest r ic ted to Pur i tan " f reemen," and the
colony became an independent Calvinistic
theocracy; it coined its own money and
restricted freedom of worship. As aresult
the charter was revoked in 1684 and Mas¬

sachusetts became aroyal colony.
MASSASOIT, or Ousamequin (d. 1661),
powerful Wamp^ag Indian chief who
signed atreaty with die pilgrim fathers of
Plymouth in 1621. He befriended the
Plymouth colony, teaching the settlers
much that they needed to know to survive.
When he fell ill in 1623, the Pilgrims
nursed him back to health, and he kept up
friendly relations until his death.
MASSENET, Jules £mile FrMIric
(1842-1912), French composer, best
known for his operas Marion (1884),
Esdarmonde (1889), Werther (1892) and
TTid i s (1894) . He a l so wro te o ra to r ios ,
stage music and over 200 songs. He was a
very influential teacher of composition at
the Paris Conservatory from 1878.
MASSEY, ■■ - -- -
Canadian statesman, minister to the US
(1926-36), high commissioner to Britain
(1935-46), and governor general of
Canada (1952-59). His brother, Raymond
Massey (1896-1983), was anoted stage
and film actor, remembered especially for
Abe Lincoln in Illinois (play. 1938; film,
1940),
MASSINE, L6onide (1896-1979), Rus-
sian-bom US dancer and choreographer.
He made his early career with the
DiAGHiLEv company, and was choreo¬

grapher, dancer and director of the Ballet
Russe de Monte Carlo 1932-41.

MASSINGER, Ph i l i p (1583-1640) ,
English dramatist best known for satined
comedies such as ANew Way to Pay Old
Debts (1626?) and romantic tragedies such
as The Duke of Milan (1621-22). He
wrote many works in collaboration with
others such as dbkker and John fletcher.

MASSON, Andre (1896-1987), French
painter and graphic artist. Influenced by
SURREALISM, he developed astyle of draw¬
ing ("automatic drawing") intended to be
spontaneous and without conscious intent
to portray aspecific subject.
MASS PRODUCTION, the production
of large numbers of identical objects,
usually by use of mechanization. The root
of mass production is the assembly line,
essentially aconveyer belt which trans¬
ports the product so that each worker may
perform asingle function on it (e.g., add a
component). The advantages of mass
production are cheapness and speed; the
disadvantages are the lack of Job satisfac¬
t i o n f o r t h e w o r k e r s a n d t h e r e s u i t a m
sociological problems.
MASS SPECTROSCOPY, spectroscopic
technique in which electric and magnetic
fields are used to deflect moving charged
panic les according to thei r mass,
employed for chemical analysis, separa¬
tion, isoTW^ determination or finding im¬
purities. The apparatus for obtaining a
mass spectrum (i.e., anumber of "lines" of
distinct charge-to-mass ratio obtained
from the beam of charged panicles) is
known as amass spectrometer or mass
spectrograph, depending on whether the
lines are detected electrically or on a
photographic plate. In essence, it consists
of an ion source, avacuum chamber, a
deflecting field and acollector. By alter¬
ing the accelerating voltage and deflecting
field, panicles of agiven mass can be
focused to pass together through the col¬
lecting slit.
MASTECTOMY, removal of abreact
including the skin and nipple; lymph
nodes from the armpit and some chest
wall muscles may also be excisal. Mas¬
tectomy, often with radiation tHmiAPY, is
used for breast cancer.
MASTERS, Edgar Lee (1869-1950), US
poet, novelist, biographer and playwright
whose best-known work is Spoon River
Anthology (1915), which reveals the Ufe
of asmall town as seen through the
epitaphs of its inhabitants. He also wrote
critical biographies of Lincoln and Mark
Tw a i n .

V i n c e n t (1887-1967).
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ganese (IV) oxide, sulfur, iron oxide,
ground ̂ ass and glue, lliese matches ig¬
nite only when struck on the mixture on
the side of the box. which consists of red
phosphorus, antimony (III) sulfide and an
abrasive. The matchstick is coated with
paraffin wax to give abetter flame.
MATERIALISM, in philosophy, as op¬
posed to IDEALISM, any view asserting the
ontologic primacy of matihi; in psycholo¬
gy, any theory denying the existence of
mind, seeing ment^ phenomena as the
mete outworking of purely jrtiysico-
mechanicat processes in the brain; in the
philosophy of religion, any synthesis
denying the existence of an immortal soul
in man. The earliest thoroughgoing
mater ia l i s ts were the c lass ica l a tomis ts
(see atomism), in particular OEMOCRrrus
and LUCRETIUS. The growth of modem
science brought arevival of materialism,
which many have argued is aprereguisite
few scientific thought, particularly in the
field of psychology.
MATHEMATICS, the fundamental, in¬
terdisciplinary tool of all science. It can be
divided into two main classes, pure and
applied mathematics, (hough there are
many cases of overlap between these. Pure
mathematics has as its basis the abstract
study of quantity, order and relation, and
t h u s i n c l u d e s t h e s c i e n c e s o f n u m b e r -
ARrrHMEnc and its broader realization, al-
OHBRA-as well as the subjects described
collectively as geometry (e.g„ analytic
G E O M E T R Y,
N O N E U C U D E A N G E O M E T R Y, T R I G O N O M B T O Y
and sometimes TOlKXXXiY) and the subjects
described collectively as analysis (of
which the most elementary part is cal¬
culus). In modem mathematics, many of
these subjects are treated in terms of set
theory. Abstract algebra (see albegra,
ABSTRACT) deals with generalizations of
number systems, such as groups, and has
important relationships to other pans of
mathematics. Applied mathematics deals
with the applications of this abstract
science. It thus has panicularly close as¬
sociations with PHYSICS and engineering

Specific subjects that come under its aegis
a r e g a m e t h e o r y ; i n f o r m a t i o n t h e o r y ;

PROBABIUTY, and TTATlSnCS.
MATHER, family of American colonial
divines. lUebard Mather (1596-1669)
emigrated to Mass, in 1635 and there be¬
came an influential preacher. Acoauthor
of the BAY PSALM BOOK, he wrote the Plai-

form of Church Discipline (1649), the
b a . s i c c r e e d o f M a s s a c h u s e t t s C o n ¬
gregationalism. Increase Mather (1639-

MASTERS, WilUam O. (1915- ), and
Virginia E. Johnson, (1925- ), US sex
researchers whose book Human Sexual
Response (1966) was the first complete
snidy of the physiology and anatomy of
sexual activity.
M A S T E R S I N G E R . S e e m e i s t b r s i n o e r.
MASTERSON, WlUlam Barclay ’Bat"
(1853-1921), US frontiersman. Son of a
former, he was aprofessional gambler and
law officer in early life; he is most famous
as Wyatt barp's assistant at Tombstone.
Ariz. in 1880. In 1902 he became a^lofts
journalist in New York.
MASTODONS, ELEPHAirrs intermediate
beiwem the eaiiiesi elephant types and
those of today. In Nor* America, mas¬
todons surviv̂  alongside the elephants
into postglacial times. Mastodon aitieri’
conus even outlived elephants in this pan
of the world.
MASTOID, air spaces lined by mucous
membrane lying behind the middle bar
and connected with it; they are situated in
the bony protuberance behind the ear.
Mastoid infection may follow middle ear
infection; blodc to i ts drainage by
INFLAMMATION and pus may make eradica¬
tion difficult. ANTIBIOTICS have reduced its
incidence, and surgery to clear or remove
the air spaces is now infoequem.
MATA HARI (1866-1917), pseudonym
of Margareiha Zelle, Dutch-bora dancer,
courtesan and spy. Having lived in In¬
donesia, she appeared as Mata Hari in
Paris in 1905; her Oriental erotic dances
soon made her world famous. She became
the mistress of many French officials, and
began to spy for Germany before and
during WWI. for which she was tried and
executed.
M AT C H , s h o r t s p l i n t o f w o o d o r
cardboard having ahead that can be ig¬
nited by friction, used to kindle fire (see
coMBUsnew). Early matches were com¬
plex, unreliable and somewhat dangerous
(e.g., dipping amatch treated with potas¬
sium chlorate and sugar into abottle of
concentrated sulfuric acid). Friction
matches of the modem type were first
produced in 1827, containing antimony
(III) sulfide and potassium chlorate. Soon
w h i t e m o s P H O R U S w a s i n t r o d u c e d f o r

strike-anywhere matches. This, however,
caused the disease "phossy jaw" in match-
factory workers, and was banned from
about 1900, being replaced by phosphorus
sesquisulfide (P4S3D) and potassium
chlorate, with iron (III) oxide, ground
glass and glue. The head of asafety match
is composed of pota.ssium chlorate, man-

G E O M E T RY,E U O J D E A N
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1723). son of Richard, was president of
H a r v a r d 1 6 8 5 - 1 7 0 1 . A r e n o w n e d

preacher and scholar, he helped nejgotiafe
the colony’s new charter with William III
in 1692. In that year he also intervened to
mitigate the witchcraft persecution. Cot¬
ton Mather (1663-1728), son of Increase,
was also afamous preacher and scholar,
h is ear ly work cont r ibuted to the
witchcraft hysteria, which he always
defended in part. His Magnolia Christi
Americana (1702) is abrilliant religious
history of the colonies. He helped found
Yale U.; his wide scientific interests made
him the first native American to be elected
to the Royal Society of London.
MATHEWSON, Christopher ’’Chris¬
ty" (1880-1925). US baseball player, one
of the most successful of pitchers. During
a17-year career he won 373 games while
losing 188 and set the National League
strikeout record of 2,499. He pitched three
shutouts in six days against the Philadel¬
phia Athletics in 1905. Gassed in WWl,
he died of tuberculous.
MATISSE, Henri Emile Beodit (1869-
1954), French painter, one of the most im¬
portant artists of the 20th century. He
studied under mureau and was much in¬
fluenced by IMPRESSIONISM. The brilliance
of color in such paintings as Woman with
aHas (1905) and Joy of Life (1906)
caused the style of his circle to be dubbed
FAiAisM. He visi ted and exhibi ted in the
USSR and US, and in 1917 settled in
Nice, France. Aprolific painter, he also
produced Lithographs, etchings, dest^s,
illustrations and much sculpcure. He him¬
s e l f c o n s i d e r e d t h e d e c o r o f t h e
Dominican Nunnery chapel at Vence,
France, his masterpiece.
MATTER, material substance, that which
has extension in space and time. All
m a t e r i a l b o d i e s h a v e i n h e r e n t i n e r t i a ,
measured quantitatively by their mass, and
even gravitational attraction on other such
bodies. Matter may also be considered as
aspecialized form of energy. There are
thtM physical states of matter solid, liq¬
uid and gas. An ideal solid tends to return
to its original shape after forces applied to
it are removed. Solids are either crystal¬
line or amorphous; most melt and become
liquids when heated. Liquids and gases
are both ruids: liquids are only slightly
compressible, but gases are easily com¬
pressed. On the molecular scale, the sute
of matter is abalance between at t ract ive
intermolecular forces and the disordering
therma l mot ion o f the mo lecu les . When

the former predominate, molecules

vibrate about fixed positions in asolid
crystal lattice. At higher temperatures, the
random thermal mot ion of the molecules
predominates, giving afeatureless gas
structure. The short-range intermolecular
order of aliquid is an intermediate state
between solid and gas.
MATTERHORN (French: Mont Cervin;
Italian; Monte Cervino), 14,691ft high
mountain in the Alps on the Swiss-ltalian
frontier. It was first climbed by Edward
Whymperin 1865.
MATTHEW, Saint, one of the twelve
APOSTLES, traditionally the author of the
first GOSPEL. He was atax-collector before
Jesus called him; l itt le more is known of
him. The gospel, the fullest of the four,
was written probably AD c80 for Jewish
Christians. By many Old Testament
quotes it shows Jesus as ihe promised
MESSIAH. (See also SYNOPTIC GOSPELS.)
M A U G H A M , W ( i H i a m )
(1874-1965), Brit ish
qualifying as amedical student he became
asuccessful playwright and novelist; in
WWI he served as asecret agent. His
plays are no longer popular, and his fame
rests on his many short stories and four of
his novels. Of Human Bondage (1915);
The Moon and Sixpence (1919), inspired
by the life of gauguin; Cakes and Me
(1930); and The Razor's Edge (1944).
These reveal acynical but sometimes
compassionate view of humanity.
MAULDIN, Wil l iam Henry (1921- ),
US cartoonist who became famous during
WWIl for his cartoons featuring G.I.’s
Willie and Joe in the army newspaper
Stars and Stripes. Later he was an
editorial cartoonist for the St. Louis Post-
Dispatch and the Chicago Sun-Times. He
won Pulitzer Prizes in 1945 and 1959.
MAU MAU, Kenyan Kikuyu terrorist or¬
ganization whose main aim was to expel
the British. Organized on the lines of a
cult or secret society, the Mau Mau ran a
campaign of murder and sabotage 1952-
60. ̂ though the movement was contained
w i t h t h e m i n i m u m o f b l o o d s h e d a f t e r
1956- In all. however, 100 Europeans and
11 , 0 0 0 r e b e l s h a d b e e n k i l l e d ; 2 0 , 0 0 0
were detained, among them Jomo kenyat-
TA. nie Mau Mau also murdered at least
2,000 Africans who were from other tribes
or were reluctant to join the organization.
MAUNA LOA (long mountain), highly
ac t i ve vo l cano i n t he hawah vo l canoes
NATIONAL PARK, which crupts about once
every 3.5 years. It is I3,680ft in height
and has several other large craters on its
SW slope.

S o m e r s e t
a u t h o r . A f t e r
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MAUNDY THURSDAY, the Thursday
before easter (see hoi.y week), commem¬
orating Christ’.s washing of his disciples'
feet and institution of Holy coMMUNtON at
the Last Supper. TTie English monarch
distributes special "Maundy money" to
poor persons on this day.
MAUPASSANT, (Henri Ren6 Albert)
Guy de (1850-1893), French .short-story
writer and novelist. Apupil of klaubert.
from 1880 to 1891 he produced some 300
short stories of outstanding quality, which
excel in the unsentimental portrayal of the
less attractive aspects of life and human
nature. His direct style, pessimism and
NATURALtSM are seen a t the i r bes t i n
"Boule de suif (1880) and "The House of
Madame Tellier" (1881).
MAURIAC, F ranco i s (1885 -1970 ) ,
F r e n c h w r i t e r w h o s e n o v e l s o f m i d d l e -

class life concern man’s vulnerability to
sin and evil; they reflect his de^ly held
Roman Catholic faith. In 1952 he won the
Nobel Pr ize for l i terature. His works in¬

clude AKiss for the Leper (1922),
Ginitrix (1923), The Desert of Love
(1925), Thirise Desqueyroux (1927) and
Vipers' Tangle (1932).
MAURICE OF NASSAU (1567-1625),
prince of Orange from 1618, Dutch states¬
man and military leader. Ason of wiluam
THE siiEKT, he conducted asuccessful war
against Spanish rule and was an architect
of the emerging Dutch republic. He was
virtually ruler of the Netherlands, execut¬
ing his former ally ou)Enbarneveldt in
1619, and establishing the supremacy of
the house of orange

MAURITANIA, Islamic republic on the
NW coast of Africa, bounded by Western
Sahara on the NW. Algeria NE. Mali E
and Sand Senegal SW.
Land. The interior is largely desert and
rocky plateau at an average height of
500fi. The climate is hot, with average
rainfall less than 4in except in the fertile
Senegal Rvalley in the S. where it rises to
24in.

People. Moors of Arab-Berbcr descent,
traditionally nomadic herdsmen, form
some 80% of the population: FUijUn form
about 13%, and Negro groups such as the
Soninke, Bambara and Wolof, most of
whom l ive in the S, make up the
remainder. Following severe droughts in
1969-74 and again in the 1980s, the
nation's nomadic population was reduced
from nearly 85% of the total to 25% in
1986. More than adiird of the population
lives in Nouakchott, the capital and largest
town. Anew port opened nearby in 1986.

Economy. Basic crops, grown in the S,
are iniilec, sorghum, rice and other cereals
and vegetables; sheep, goats, cattle and
camels are raised. There arc large iron ore,
gypsum and copper deposits, and oil ex¬
ploration has been undertaken. Iron ex¬
ports account for about 80% of the value
of ailexports.

O f Ti c i a ]
M a u r i t a n i a
Capital : Nouakchott !
Area: 398,0(X)sq mi
Population: 1.996.500
Growth ra te : 3 .1%
Languages: Arabic, French
Religion: Muslim
M o n e t a r y u n i t ( s ) : 1 o u g u i y a = 1 0 0
k h o u m s

Islamic Republic ofn a m e :

History. In the 11th century the Ghanaian
empire, to which most of Mauritania then
belonged, was shattered by invading
nomad Berbers of the Almoravid group. In
the 13th century SMauritania fell to the
Mali Empire and Islam was firmly estab¬
lished. The Portuguese probed the coast in
the 15th century; the French penetrated
the interior in the 19th century. AFrench
colony by 1921, Mauritania left the
French Community at full independence
in 1960. In 1968 military officers over¬
threw the government. During the 1970s a
war against the Pollsario Front guerrillas
over claims to the Western Sahara brought
political and economic instability.
Mauritania relinquished its claims to the
territory in 1979.

As aresult of black opposit ion to
Moorish domination, the military govern¬
ment in 1991 legalized opposition parties,
freed the press, released political
prisoners, and conducted areferendum in
which Mauritania approved anew con-
st i tut ion.
MAURITTUS, island republic of the
British Commonwealth 5CX)mi Eof the is¬
land of Madagascar in the Indian Ocean,
com[msing the islands of Mauritius and
Rodrigues and associated archipelagos, its
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L’Action fratifaise (1899), apromon¬
archist jouma] which became avehicle for
his ideas.
MAUROIS, Andr i (1885-1967). pen
name of Emile Herzog. French novelist
and writer, whose works include the
semiauiobiographical Bernard Quesnay
(1926). In WWI he was attai*ed tt) the
British army, and the essays in Les Silen¬
ces du Colonel Bramble (1918) give
humorously sympathetic observations on
the British character.
MAURY, Matthew Fontaioe (1806-
1873), US naval officer, head of the Depot
of Charts and Instruments, 1842-61. His
profile of the bed of the Atlantic and his

Official name: MauritiusPhysical Geography of the Sea (1855)
Capital: Port Louis helped pioneer tiw science of oceanog-
Area:788sqmi ! , >
Population: 1,081.000 M A U R Y ^
Growth rate: 0.8% c 3 2 5 - c l 8 3 B C . f o u n d e d b y
Languages: English, Frrach, Creole Chandragupta Maurya, with its capital
ReMons: HinduXhristian, Muslim near modem Patna. His grandson asoka
Monetary unit(s): 1Mauritian rapee = (d. 232) ruled almost the whole subcon-
100 cents t i n e n t a n d m a d e B u d d h i s m t h e s t a t e

religion. Mauryan art, influenced by
People Indians, descended from inden- Greek and Persian styles, marks agreat
tured laborers broû t in to work the sugar flowering of Indian Buddhist culture,
plantations, form abom 67% of the MAUSOLEUM, large sepulchral inonu-
Mpulation and Creoles about 30%. ment, named for the tomb of Mausolus of
Europeans’ French, Africans and Chinese Caria (built c352 BC) at Halicarnassus m
constitute the remainder. Rapid population Asia Minor, one of the seven wcwders of
increase, coupled with unemployment and ™e world. About 100ft square and 150ft
ethnic rivalries, has exacerbated political high, it had superb sculptures, some
problems preserved in the British Museum. Other
Economy. Sugar is the angle most impor- mausoleums are ihe taj mahal and
tant export, and manufacturing centersaround sugar processing, which makes the MAVERICK, Samuel Austin (1803-70),
economy very sensitive to fluctuations in Texas politician and cattle rancher. He
world market prices for sugar, aothing is was amember of the convention that
the second-largest export. Tea and tobacco founded the Republic of Texas (1836) and

also cash crops. The capital. Port served as amember of the Texas congress
Louis, is the chief port. and its first state legislature. Owner of a
History Formerly uninhabited, Mauritius large cattle ranch. Maverick did not brand

settled by the Portuguese in the early his herd, and neighbors called his strays
1500s but then abandoned. After aperiod "mavOTcks."
of Dutch occupation in the 17th century. MAXIM, Sir Hiram Stevens (1840-
ihe French settled the island in 1715. 1916), US invCTtor, known chiefly for the
founding the sugar industry. When slaveryfully automatic machine gun, which he

abolished in the colonies in 1831. the developed and manufactured in England,
planters turned to India for labor. The He became aBntish subject in 1900 andBritish took Mauritius during the was knighted in 1901..
Napoleonic wars (1810), initiated moves MAXIMILIAN, name of two Hapsbure
to representative government in the late Holy Roman emperors. Maxin̂ ian r
19lh century and granted independence in (1459-1519), reigned from 1493. He mar-
j95g r i e d fi r s t m a r y o f b u r g u n d y ( 1 4 7 7 ) a n d
MAURRAS, Charles (1868-1952), French then aMilanese princess, and arranged
poet journalist and political theorist of other family marriages that brought the
!’integral nationalism." aforerunner of fas- Hapsburgs much of Burgundy, the Nether-
cism' he led the "romane" school of anti- lands, Hungary, Bohemia and Spain. He
SYMBOLIST poets (1891), and helped found reorganized imperial administration and

a n d h u m i d c l i m a t e h a s a v e r a g ew a r m

temperatures of 79’F from Nov. to April
and 72*F in winter. The wet season, Dec.
to March, is atime of dangerous cyclones.

a r e

w a s

w a s
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set up asupreme court of justice, but had
to recognize Switzerland's independence
(1499) , and fa i led to ho ld Mi lan. Loans
from the Fugger bank supported his finan¬
ces, which were severely strained by con¬
tinual warfare in support of his dynastic
ambitions. Maximilian II (1527-1576),
em'peror from 1564, was king of Bohemia
From 1549 and of Hungary from 1563. A
humanist, he adopted apolicy of religious
toleration which brought arespite from
the struggles of the REfORMATiON.
MAXIMILIAN (1832-1867), Austr ian
archduke and emperor of Mexico from
1864. Liberal and idealistic, he was of¬
fered the throne as aresul t of napoleon
nrs imperial intrigues. He believed the
Mexicaas would welcome him, and at¬
tempted to rule liberally and benevolently,
but found French troops essential against
popular support for President juarez. After
US pressure had secured his recall he was
defeated by Juarez’s forces and executed.
M A X I M I L I A N O F B A D E N , P r i n c e
(1867-1929), last chancellor of imperial
Germany. Appointed chancellor in Oct,
1918, he fo rmed acoa l i t ion cab inet and
negotiated with the Allies for an armistice.
When the kaiser refused to abdicate.
Prince Max announced (Nov. 9) the ab¬
dication anyway and turned over the
government to Friedrich Ebert.
MAXWELL, James Clerk (1831-1879),
Br i t ish theoret ical physicist whose
contributions to science have been com¬
pared to those of NKwiON and aNSTBiN. His
most important work was in EtJtr-
TROMAGNEnSM, THBHMOiJYNAMlCS, and
S T A T I C T I C A L M E C H A N I C S .

Maxwell’s equations, four linked dif¬
ferential equations, extend the work of
FARADAY and others and completely define
the classical theory of the electromagnetic
field. The fact that they remain unchanged
by LORENTZ transformations of space and
time was the principal inspiration for
EINSTEIN’S theory of relativity.
MAY, Rollo(1909- ), US psychologist.
An existential psychotherapist, he was a
l e a d e r o f t h e h u m a n i s t i c m o v e m e n t i n
psychology and wrote several popular
bewks including The Meaning of Anxierv
(1950). Love and Will (1969) and Power
and Innocence (1972).
MAY, fifth month of the year, with 31
days. The name is perhaps derived from
Maia, the Roman gt̂ ess of growth. (See
also MAY DAY.)
MAYAS, American Indians whose bril¬
liant civilization in central America was at
its height AD c301-c900. The Maya con¬

federation covered the Yucatan peninsula,
EChiapas state in Mexico, most of
Guatemala and the Wparts of El Salvador
and Honduras. They were afarming
people of the rain forests and grew com,
cassava, cotton, beans and sweet potatoes
and kept bees for wax and honey. The
hierarchy of priest-nobles under a
hered i ta ry ch ie f had an invo lved,
hieroglyphic form of writing, still un¬
deciphered. and aremarkable knowledge
of mathematics, astronomy and chronol¬
o g y -

The priests devised two calendars: a
365-day civil year astronomically more
accurate than the western Gregorian
CALENDAR and asacred year of 260 days.
Mayan an comprises fine sculpture to ̂ e
round and relief, painted frescoes and
manuscripts, ceramics and magnificent
a rch i t ec tu re . The ch ie f f ea tu re o f t he i r
great cities was the lofty stone pyramid,
lopped by atemple. By AD 900 their main
centers, such as Palenque, Peidras and
Copin, were abandoned to the Jungle for
reasons unknown. A"postciassical" tradi¬
tion, under TOLTBC influence, sprang up in
new centers, notably Chichin Itzi, but in
the early 1500s the whole region came
under Spanish rule.
MAYDAY, spring festival on May 1.
Traces of its pagan origins survive in the
decorated maypoles and May queens of
England. Declared asocialist labor fes¬
tive by the Second internattonal in
1889, it was celebrated, particularly in
communist countries, by parades and
demonstrat ions.

MAYER, Louis Burt (1885-1957), Rus-
sian-bom US motion picture producer and
tycoon. As head of the Metro-Goldwyn-
Mayer Corporation, MGM (1924-51), he
"discovered" such stars as Greta Garbo,
Joan Crawford and Clark Gable.
MAYFLOWER, the ship that carried the
PILGRIM FATHERS lo America in 1620, leav¬
ing Plymouth, England, on Sept. 21 and
reaching Provincelown, Mass., on Nov.
21; the Pilgrims sailed on to settle what is
now Plymouth. Mass., after signing the m-
A Y F L O W E R C O M P A C T. A t w o - d e c k c r ,
probably some 90ft long and weighing
about 180 tons, the ship has not survived,
but an English-built replica. Mayflower II.
sailed the Atlantic in 1957 and is now at
Plymouth. Mass.
MAYFLOWER COMPACT, agreement
signed by 41 of the pilgrim fatoers on
Nov. 21,1620. Having landed outside any
civil Jurisdiction, and fearing that their
gro«q> might split up, they undertook to
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by ajealous Polish nobleman.
MBOYA, Tom (1930-1969), Kenyan
political leader. General secretary of the
Kenya Federation of Labor (1953-63),
and amember of the colonial legislative
assembly (1957); he played akey role in
securing Kenya’s independence. Econo¬
mics minister from 1964, he was estab¬
lished as alikely successor to kenyatta,
and his assassination led to rioting and
political tension.
McADOO, William Gibbs (1863-1941),
US lawyer and politician. He was
secretary of the treasury (1913-18), US
director general of railways (1917-19),
fi r s t c h a i r m a n o f t h e F e d e r a l R e s e r v e
Board, which he helped institute (1913)
and manager of the government financing
of WWI. He served as aDemocratic US
senator from California 1933-39.
McCARRAN, Patrick Anthony (1876-
1954), US Democratic senator from
Nevada (1933-54). He sponsored two
controversial measures, the McCOTan-
Wood Act (1950), ^uiring the re¬
gistration of communists and the Mc-
Carran-Walter Act (1951), which tighten¬
ed controls over aliens and immigrants.
McCarthy, Eugene Joseph (1916- ),
US Democratic senator from Minn.
(1959-71). Aconsistent opponent of the
VIETNAM WAR, he Campaigned for the
presidential nomination in 1968 and at¬
tracted considerable support. He lost the
nomination to Hubert Humphrey, but his
campaign helped to consolidate public op¬
position to the war.
McCarthy, Joseph Raymond (1908-
1957), US Republican senator from Wis.
(1947-57) who created the "McCardiy
era" in the mid-1950s through his sensa¬
tional investigations into alleged com¬
munist subversion of American life. These
investigations were first made (1950) into
federal departments, then into the army
and among prominent civilians.

McCarthyism became aword for char¬
ges made without proof and accompanied
by publicity. After the national publicity
directed on his activities by the Army-Mc-
Caifiiy hearings (1954), McCarthy was
formily censured by fellow senators, and
his influence steadily diminished.
McCar thy, Joseph Vincen t (1887-
1978). US baseball figure, manager
(1931-46) of the New York Yankees.
Under his leadership the Yankees won
eight pennants and seven World Series,
including four straight (1936-39).
McCar thy, Ma ry (1912 -1989 ) , US
writer, best known for her satirical novel

form a"civil body politic" and to "frame
just and equal laws." The compact became
the basis of the government of the colony
of Plymouth.
MAYFLY, acommon insect of ponds and
rivers with several peculiarities. The lar¬
vae live in the water and emerge to molt

subadults. The subadult immediately
molts again into afull adult, the mayflies
being the only insects in which there is a
molt in the winged stage. The adult has
three fine "tails" (as have the larvae), large
transparent forewings, small or no hind
wings, and weak legs. The mouth parts are
also weak, and adult mayflies never feed
during their short life, which may last no
more than an afternoon.
MAYO, distinguished US family of sur¬
geons. William Worrall Mayo (1819-
1911) founded SL Mary’s Hospital.
Rochester, Minn. (1889), which was to
become the famous mayo cunic. His sons,
William Janies Mayo (1861-1939) and
Charles Horace Mayo (1865-1939),
traveled to many countries both to dis¬
cover new surgical techniques and to at¬
tract foreign surgeons to the Clinic: in
1915 they set up the Mayo Foundation for
Medical Education and Research. Charles’
son, Charies William Mayo (1898-
1968), was also adistinguished surgeon.
MAYO, George Elton (1880-1949).
Australian pioneer of industrial sociology
and psychology. Teaching at the Harvard
Graduate School of Business Administra¬
tion (1926-47), he organized aclassic
study of labor-management relations at the
Western Electric Co. (1927).
MAYO CLINIC, one of the world’s
largest medical centers, founded in 1889
at Rochester, Minn., as avoluntary as¬
sociation of physicians. It developed from
an emergency hospital set up by Dr. Wil¬
liam W. Mayo to help cyclone victims.
The Clinic treats about 175,000 patients a
year and is financed by the Mayo
Founda t i on .
MAYS, WUlie Howard Jr. (1931- ) ,
baŝ all player who joined the New York
Giants in 1951. Agreat hitter and specta¬
cular outfield player, he won four National
League home run titles and two Most
Valuable Player awards before retiring in
1973.
MAZEPA, Ivan Stepanovicb (cl640-
1709), Cossack hemum (chieO who vainly
aided Charles xn of Sweden against petcr
THE GREAT, hoping to win independence
for his native Ukraine. byron'S Mazeppa
immortalizes ayouthful incident in which
he is said to have been tied to awild horse

a s
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The Group (1963), about the lives of a
gciwraiion of Vassar graduates. Her non¬
fiction works include Memories of a
C a t h o l i c G i r l h o o d V i e t n a m ( 1 9 6 7 )
and abody o f outs tand ing l i te rary
c r i t i c i s m . M e m o r i e s o f a C a t h o l i c
Girlhood (1957) and How /Grew (1987)
are autobiographical.
McCle l lan , George Br in ton (1826-
I88S), controversial Union general in the
American avn. war. In July 1861 he was
given command of the Army of the
Potomac, and later that year the supreme
command. His hesitation in taking the of¬
fensive, and his failure to take Richmond
and to follow up his success at the Battle
of ANTtETAM. brought his dismissal in
1862. In 1864 he ran unsuccessfully for
the presidency against Abraham uncoln.
McCLOSKEY, John (1810-1885), US
Roman Catholic prelate. He became
archbishop of New York (1864) and was
created the first US cardinal (1875). He
was responsible for the completion of St.
Patrick’s Cathedral in New York City.
McCLOY, John Jay (1895-1989), US
public official and banker. Assistant
secretary of war (1941-45) during WWII,
he played aleading rote in the postwar
reconstruction as president (1947-49) of
the World Bank and high commissioner
(1949-52) in occupied West Germany. He
was president (1952-60) of the Chase
Manhattan bank.

McCLURE, Samuel Sidney (1857-1949)
US editor and publisher who founded
(1884) the first US newspaper syndicate.
McClure's Magazine, of which he was
founder (1893) and editor, presented many
famous writers to the American public.
McCORMACK, John (1884 -1945) ,
Irish-American tenor. He began his
operatic career in London, first appearing
in the US in 1909. He gained his greyest
popularity as aconcert singer, especially
of Irish songs.
M c C O R M I C K , C y r u s H a U ( 1 8 0 9 -
1884), US inventor and industrialist who
invented an early mechanical reaper
(patented 1834), the first models appear¬
ing under license from 1841 onward.
M c C O R M I C K , R o b e r t R u t h e r f o r d
(1880-1955), US newspaper publisher
who became sole owner of the Chicago
Tribune after WWI. Pursuing an extreme
rightwing policy, it won the largest cir¬
culation of any paper in the Midwest.
McCOY, Joseph Gesting (1837-1915),
US cattleman who developed (1867)
Abilene, Kansas, as the shipping point for
Texas cattle driven north on the Chisholm

Trail. As eastern Kansas became more set¬
tled, the terminus for the Long Drive
shifted west to Dodge City.
McCRAE, John (1872-1918), Canadian
physician and poet of WWI, famous for
his poem "In Randers Fields," which was
written under fire. It was first published in
Punch in December 1915.
McCULLERS, Carson (1917-1967). US
novelist. Her novels, set in her native
South, deal with the problems of human
i s o l a t i o n . H e r b e s t - k n o w n b o o k i s T h e
Member of the 1^60^10^(1946).
McCULLOCH V. MARYLAND,
before the US Supreme Court in 1819 in
which it was ruled that Congress has im¬
plied powers other than those specifically
granted by the Constitution. The case in¬
volved the Balt imore branch of the bank
OF Tt tE vnt ted states, which refused to
pay atax imposed by Maryland. The court
ruled that the tax was unconstitutional as it
i n t e r f e r e d w i t h a n a r m o f t h e f e d e r a l
government .
McENROE, John (1959- ). US tennis
player, four-time US Open winner (1979-
81. 1984) three-time Wimbledon chatn-
pion(1981,1983-84).
McFADDEN, Bernard (1868-1955), US
publisher- An advocate of health foods,
natural cures, and exerc ise, he founded
(1899) Physical Culture, the first of his
numerous popular magazines, including
the "pulps" True Story, True Romances,
True Detective, and Photoplay. He also
published (1931-42) Liberty magazine as
well as newspapers in ten cities.
McGlLL, Ralph (1898-1969), US jour¬
nalist and publisher who edited (from
1942) and published (from 1960) the At¬
lanta Constitution. Called "the conscience
of the South," he was achampion of civil
rights and supponer of school dese¬
gregation.
McGOVERN, George Stanley (1922- ),
US Senator f rom South Dakota and the
1972 Democratic presidential candidate. A
leading advocate of an end to the Vietnam
War. he campaigned for abroad program
of soda] and political reforms. He at¬
tracted initially substantial support from
liberals, but with serious party divisions
his campaign went badly and Richard
N I X O N w o n w i t h a r e c o r d 6 1 % o f t h e
popular vote. He sought his party’s
nomination again in 1984.
McGRAW, John Joseph (1873-1934).
US professional baseball player and
manager. Astar third ba.seman for (he Bal¬
timore Orioles, he became manager of
Baltimore’s American l^eague team (1901).

c a s e
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(he US as aworid power.
M c K i n l e y , M o u n t , h i g h e s t p e a k
(20,320ft) in North America. Part of
Mount McKinley National Park in S
central Alaska, much of it is covered by
permanent snowfields and glaciers. It was
first climbed in 1913.
McLUHAN, (Herbert) Marshall (1911-
1980), Canadian professor of humanities
and mass communications specialist, best
known for his book Understanding Media
(1964), which contains the famous phrase
"the medium is the message"; that is, the
content of communication is determined
by its means with the implicatioD that
modem mass communicadons technology,
particularly television, is transforming our
way of thinking and perceiving.
McMBLLAN, Donald Baxter (1874-
1970), US explorer of the Arctic. His first
expedition was with Commander Robert
PEARY in 1908. In a l l he undertook 31
Arctic expeditions, and made many scien-
rifically valuable contributions to know¬
ledge of the region.
McNamara, Robert Strain (1916- ),
secretary of defense under presidents Ken¬
nedy and JOHNsraJ (1961-68), who played
an important part in the shaping of US
defense policy, including Vietnam policy.
Before this he bad been prudent of the
Ford Motor Company, and in 1968 he be¬
came president of the World Bank, serv¬
ing until 1981.
McPherson, A lmee Semple (1890-
1944), US evangelist, famed for her flam¬
boyant preaching. She worked as amis¬
sionary in China, then returned to the US
to become an itinerant preacher and faith-
healer, eventually founding the Four¬
square Gospel Church in Los Angeles.
She was married three times, and involved
in numerous legal actions.
MEAD, Geoi^ Herbert (1863-1931),
US social psychologist and philosopher.
Initially influenced by hegel, he then
moved toward pragmatism. He attempted
to explain social psychology in terms of
the evolution of the self, and through
analyses of spol^n language.
MEAD, Margaret (1901-1978), US cul¬
tural anthropologist best known for books
such as Coming of Age in Samoa (1928),
Growing Up in New Guinea (1930), The
Mountain Arapesh {2 yo\s., 1938-49), and
M a l e a n d F e m a l e ( 1 W 9 ) . A fi r s t
autobiography, Blackberry Winter, ap¬
peared in 1972. She was associated with
New York ’s Amer i can Museum o f
Natural History, from 1926 until her
death.

He went to the New York Giants as
manager in 1902 and by his retirement in
1932 his team had won ten league cham¬
pionships and three World Series.
McGUFTEY, Wil l iam Holmes (1800-
1873), US educator. His series of six
Eclectic Readers (1836-57) sold an es¬
timated 122 mil l ion copies. Almost
universal readers for elementary schools
in the Middle West and South, they had an
immense influence on public education.
McKinley, WilUam (1843-1901). 25th
president of the US. The son of asmall
ironfounder in Niles, CMiio, he enlisted as
aprivate in the 23rd Ohio Volunteers at
the outbreak of the civil war, at the age of
18. By the end of the war he had reached
the rank of brevet major. He then studied
law in Albany, N.Y., and set up practice in
Canton, Ohio, where, m1871, he married
Ida Saxton. Although she became a
cluxmic invalid after the early deaths of
their two daughters, the marriage was a
happy one.

McKinley was elected to Congress as a
Republican in 1876 and stayed there, ex¬
cept for one term, until 1891. He spon¬
sored the Tariff Act of 1890, which set
record-high (woiective duties, un¬
popular measure contributed to his defeat
in the 1890 congressional elections. He
had, however, attracted the backing of the
wealthy Cleveland irondealer, Marcus
Alonzo HANNA, with whose help he was
elected governor of Ohio in 1891. and
again in 1893. Again with Hanna's back¬
ing, he was chosen Republican presiden¬
tial candidate in 1896. His Democratic
opponent, William Jennings brvan, had
early successes with his chosen issue of
FREE SILVER, but with the help of $3.5 mil¬
lion that Hanna collected, McKinley’s
"front porch" campaign was effective
raough to gain him adecisive victo^.

Immediately after his inauguration he
called aspecial session of Congress,
which rais^ duties still higher, though
without the reciprocal measures that Mc¬
Kinley wanted. The Gold Standard Act of
1899 killed Free Silver. With prosperity
rising at home, he mmed his attention to
foreign affairs. The spanish-american war
over Spanish outrages in Cuba was fol¬
lowed by arevolt against American rule in
the Philij^ine Islands, and in 1899 the
"Open Docs’" policy on trade with China
was introduced. Reelected in 1900, Mc¬
Kinley was assassinated in 1901 by the
anarchist Leon Czolgosz. He had presided
over aperiod characterized by rapidly
growing prosperity and the emergence of
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MEADE, G«orge Gordon (1B!5-1872),
Union general in ihe US civil war who, as
commander of the Army of the Potomac,
won the Bat t le o f oe t tysburg . Cr i t i c i zed

for not following up his victory, he kept
h is command bu t se rved under Gran t ’s
d i rec t ion .
MEADOWLARK, acommon field bird
with adistinctive black Von the yellow
underside. It is arelative of the blackbirds
and orioles.
MEANY, George (1894-1980), US labor
leader, president (1955-79) of the
A M E R I C A N F E D E R A T I O N O F L A B O R A N D C O N ¬

GRESS OF INDUSTRIAL ORGANIZATIONS (AFL-
CIO). He was president of the N.Y. State
Federation of Labor (1934) and secretary-
treasurer (1939) and president (1952) of
t h e A F L .

MEASLES, common i n f ec t i ous d i sease ,
caused by avirus. It involves acharac¬
teristic sequence of fever, headache and
malaise followed by coNJUNcmvms and
RHiNms, and then the development of a
typical rash, with blotchy erythema affect¬
ing the SKIN of the face, trunk and limbs.
COUGH may indicate infections in small
bronchi, and this may progress to virus
mEUMONiA. Secondary bacterial infection
may lead to middle ear infection or
pneumonia. ENCEFilAJ-ms is seen in asmall
bui si^ificani number of cases and is a
major jusiification for vaccination against
this common childhood disease. Recently,
an abnormal and delayed immunity to
measles virus has been associated with a
number of brain diseases, including mul¬
t i p l e s c l e r o s i s .

MEASURING WORM, or inchworm, a
caterpillar of avery large family of moths,
found in every continent. Measuring
worms are named for their way of
moving, extending the front end and hold¬
ing on with their legs, then bringing up the
rest of the body in aloop so that the rear
end practically meets Ihe front end. Many
measuring worms are difficult to delect
when not moving, as they often resemble
iwigs and rest in ewiglike positions.
MEAT, Ihe flesh of any animal, in com¬
mon use generally restricted to the edible
portions of cattle (beef and veal), siieep
(lamb) and swine (pork), and less com¬
monly applied to ihose of the rabbit,
horse, goat and deer (venison).

Meat consists of skeletal muscle, con¬
nective TISSUE, FAT and BONE, the amount
of connective tissue determines the tough¬
ness of the meat. Meat is an extremely im-
poî t foodstuff. Adaily intake of lOOg
(3 72 oz) provides 45% of daily protein,

36% of daily iron and important amounts
of Bvitamins, but only 9% of daily ener¬
gy. Meat protein is particularly valuable as
it supplies eight of the amino acids which
human beings cannot make for them¬
selves.

MECCA, Arabic Makka, chief city of the
Hejaz region of Saudi Arabia, birthplace
of MOHAMMED and the most holy city of
ISLAM. Non-Musl ims are not a l lowed in
the city. The courtyard of the great Haram
mosque encloses the sacred shrine, the
kaaba; nearby is the holy Zem-Zem well.
Pilgrimage to Mecca, the hajj, is aduty
for ail Muslims able to perform it, and
each year over amillion pilgrims arrive.
The economy of Mecca depends on the
pilgrims. The population includes Mus¬
lims of many nationalities. Pop 510,000.
MECHANICS, the branch of applied
mathematics dealing with the actions of
f o r c e s o n b o d i e s . T h e r e a r e * r e e
branches; kinematics, which deals with
relationships among distance, time,
velocity and acceleration; dynamics, deal¬
ing with the way forces produce motion;
and statics, dealing with the forces acting
on amotionless bi^y.
MECHANICSVILLE, BatUe of , a lso
called the Batlle of Beaver Dam Creek,
June 26, 1862. one of the Seven Days’
b a t t l e s i n t h e u s c i v i l w a r. T h e C o n ¬
federate force of A. P. Hil l was defeated
some 7mi NE of Richmond, Va.
M E C H A N I Z A T I O N A N D A U T O ¬
MATION. the use of machines wholly or
partly to replace human labor. The two
words are often used synonymously, but it
is of value to distinguish mechanization as
requiring human aid, automation as self¬
controlling.

The most fami l iar automated device is
the domest ic thermosta t . Th is is se t to

switch off Ihe heating circuit if room
tei^ranire exceeds acertain value, to
switch it on if the temperature falls below
acertain value. Once set no further human
attention is required; amachine is in 6ill
control of amachine.

The thermostat is asensing element; the
infonnal ion i t detects is fed back to the
production mechanism (the heater), which
adjusts accordingly. All automated proces¬
ses work on this principle. In fact, fully
automated processes arc still rare: most
often the role of sensing element will be
taken over by ahuman being, who will
check the accuracy of the machine and ad¬
just it if needed. The most versatile devi¬
ces we have arc computers; very often the
complexity of their physical construction
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has been expanded in recent years to cover
poor children, pregnant women, and elder¬
ly people who do not qualify for welfare.
MEDICARE, national social-insurance
program partially covering the cost of
medical care of the aged—not merely the
aged poor—through the social security
system. It was established in 1965 at the
same time as medicaid, the federal welfa¬

re program providing medical care for the
ne^y.

M^icare consists of two parts: aman¬
datory hospital-insurance plan and an op¬
tional supplementary m îcal-insurance
plan. Hospital insurance is financed by the
Social Security taxes paid by employees,
employers, and the self-employed. It
covers all persons 65 and over who are en¬
titled to receive Social Security or Rail¬
road Retirement benefits; persons under
65 who are entitled to receive those
benefits on die basis of disability; other¬
wise ineligible persons, 65 and over, who
enroll voluntarily and pay the full cost of
their coverage; and persons under 65 with
chronic kidney disease. Supplementary
medical insurance is available to all per¬
sons 65 and over who pay the monthly
premium. In 1988 Congress added
catastrophic insurance to Medicare, cover¬
ing prolonged hospital stays, home health
services, and hospice care for an addition¬
al premium. Medicare expenditures have
vastly exceeded origuial expectations.
MEDICI, Italian family of bankers, prin¬
ces and patrons of the arts who controlled
Florence almost continually from the
1420s to 1737, and provided cardinals,
popes Leo X, Clement VII and Leo XI
and two queens of France. The French
spelling of the name is Medkis. The foun¬
dations of the family’s power were laid by
Giovanni di Bicci de’ Medki (1360-
1429). His son Cosimo de’ Medki (1389-
1464), was effectively ruler of Florence
from 1434 and was voted "Father of the
Country" after his death. He founded the
great Laurentian Library and patronized
such artists as donatello and ghiberti.

His grandson Lorenzo (1449-1492),
called "the Magnificent," was Italy’s most
brilliant Renaissance prince. Himself a
fine poet, he patronized BorncELU, Ghir¬
landaio, the young Michelangelo and
many o*er artists. His son Piero (1471-
1503), was expelled from Florence (1494)
by apopular rising led by Savonarola
TTie famUy were restored in 1512; Loren¬
zo (W2-1519), ruled from 1513 under
theguidanceofhis uncle Giovanni (1475-
1521). who as Pope Leo Xwas amag-

is more than matched by that of the net¬
work of subprograms which they contain.
Data can be in automatically or by
human operators, and the computer can be
programmed to respond in many ways; to
present information; to adjust and control
other machines; or even to make decisi¬
o n s .

Computerized automation plays an in¬
creasingly important role in our lives: air¬
line and theater agents often book seat
reservations with acomputer, not astaffed
box office; food manufacture is often
automatically controlled from raw
materials to packaged product; atomic
oiergy is controlled auiomsdcally where
radiation prohibits the presence of
humans, possible leaks or even explosions
being forestalled by machine; the justifica¬
tion of the columns of this book has been
performed by afully automated process.
In addition, man would not have reached
the moon had it not been for computerized
automat ion .
MEDAWAR, Sir Peter Brian (1915-
1987), British zoologist who shared with
F. M. Burnet the 1960 Nobel Prize for
Miysioiogy or Medicine for their work on
immunological tolerance in cells and tis¬
sues. Inspired by Burnet’s ideas, Medawar
showed that if fetal mice were inject^
with cells from eventual donors, skin
grafts made onto them later from those
donors would "take," thus rfiowing the
possibility of acquired tolerance and
hence, ultimately, organ TOANsn.AKrs.
MEDEA, in Greek mythology, the sor¬
ceress daughter of the king of Colchis.
When Jason reached the court, she fell in
love wth him. helped him acquire the
Golden Fleece, and they fled together.
When Jason married Creusa. Medea killed
his bride with the gift of apoisoned gar¬
ment, and also kill̂  her own two children
by Jason.
MEDELLIN, city in central Colombia, a
manufacturing and mining center. In the
1980s it became notorious as the center of
tile Colombian drug trade, "Medellin car¬
tel" referring to the group of drug lords
whose wealth and violence menaced
governments throughout the hemisphere.
M E D I AT I O N . S e e a r b i t r a t i o n .
M E D I C A I D , f e d e r a l - s t a t e w e u a r e p r o ¬
gram that pays for medical services to
needy persons under 65. It was enacted in
1965 at the same time that medicare was
a d d e d t o t h e s o c i a l s e c u r i t y s y s t e m .

Originally intended for recipients of aid
TO families wtth mpendent children and
supplemeittal sbcurtty income, Medicaid
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nificent patron of the arts in Rome. The
ruthless Cosimo I(I51‘)-I574). doubled
Florentine terriloiy and power and was
created grand duke of Tuscany in 1569.
The later Medicis were less distinguished,
and the l ine died out with Gian Castone
(1671-1737).

Catberine de MMicls (1519-1589),
wife of HENRY uof France, was regent
from 1560 for her second son Charles ix,
and helped plan the saint Bartholomew’s
DAY MASSAOiE. Marie dc Medicis (1573-
1642), second wife of henry iv of France
(1600), was powerftil regent for her son
LOUIS xm (1610-17), but was forced into
exile (1630) by Cardinal richelieu.
MEDlCIĥ  the art and science of beal-
ing. Within the last 150 years or so
medicine has become dominated by scien¬
tific principles. Prior to this, healing was
mainly amatter of tradition and magic.
Many of these prescientific attitudes have
persisted to the present day.

Medical training to high set standards is
used to protect society against charlatans
and is usually undert^en in univetsities
and hospitals. Since the progress of medi¬
cal knowledge is very rapid, doctors today
undergo continual retraining to keep them
up to date. Socialized medicine, under the
name meimcare, was set up in the US in
1965 and helps to pay the costs of medical
c a r e . H o w e v e r, s e v e r a l o t h e r c o u n t r i e s
have more comprehensive programs of so¬
cial ized medicine.

The success of medicine in preventing
disease is largely responsible for today's
population explosion. This has stimulated
an extensive reexaminat ion of t radi t ional
attitudes to medical ethics, particularly in
the areas of ccwtraception. ABcmnoN and
EimtANASiA. (See also disease.)
MEDILL, Joseph (1823-1899), Canadian-
born US ̂ tor and pubUshn- of the
Chicago Tribune, and afounder of the
republican party, astrong emancipa¬
tionist and admirer of Lincoln, he was
elected mayor of Chicago in 1871.
MEDINA, holy Muslim city and place of
pilgrimage in Hejaz, Saudi Arabia, 210tni
Nof MECCA. tIk prophet Mohammed
came to Medina afrer his Hegira (flight)
from Mecca (AD 622), and the chief
mosque contains his tomb. Awalled city,
Medina stands in aferti le oasis noted for
its dates, grains and vegetables. Pop
355 000
MHMIERRANEAN FRUIT FLY, Ce-
rasibs capiuua, aserious pest of fruit in
Africa, Australia and South America, at¬
tacking. in particular, peaches, apricots

and citnis fruits. The larvae completely
destroy the fruits and whole harvests may
be lost. The maggots are capable of
prodigious leaps of about 100mm (4in)
high and over distances of 200mm (Sin).
IV&DITERRANEAN interconti¬
nental sea between Europe, Asia and
Africa, connected to the Atlantic Ocean in
the west by the Strait of Gibraltar and to
the Black Sea by the Dardanelles and
Bosporus. Hie man-made Suez Canal
provides the link with the Indian Ocean
via the Red Sea. Peninsular Italy, Sicily,
Malta, Pantelleria and Tunisia's Cape Bon
mark the dividing narrows between the
eastern and western basins. The many is¬
lands of the western basin include Sicily.
Sardinia, Elba, Corsica and the Balearics.
Crete, Cyprus, Rhodes and the numerous
Aegean islands are contained in the east¬
ern basin.

Geologically, the Mediterranean is a
relic of Teihys, an ocean which separated
Eurasia from Africa 200 million years ago
and was partially uplifted to f«m the
Alps. SEurope, and the Atlas Mts. Its
name (from the Latin, "middle (of the]
land"), given by the Romans, reflects its
central position and importance in the an¬
cient world. The l imited access from the
Atlantic and the confined entries to both
the Black and Red seas have given it great
strategic importance throughouthistory.
MEDUSA, in Greek mythology, amortal
woman who was transformed into aGor¬
gon. The winged horse Pegasus was sup¬
posed to have sprung from her blood.
MEERKAT, small insect-eating mammal
of the family Hespestidae, native to dry
regions of Africa. It measures about 20in
long, and it weighs about 21b. Meerkats
live in burrows in colonies of up to 30
an ima ls .
MEGIDDO, ancient fcHtifled city I5mi S
of Haifa, Israel, overlooking the plain of
Esdrae lon.

Excavations have shown that it was in¬
habited C4000-450 BC. The city was the
scene of many battles: the eschatological
ARMAGBtHWNwas named for it.
MEHTA, Zubin (1936- ), lndian-b(»ii
c o n d u c t o r w h o s t u d i e d a t t h e V i e n n a
Academy of Music and later acted as
musical director of the Montreal Sym¬
phony (1961-67), Los Angeles Phil¬
harmonic (1962-78), and New York Miil-
harmonic (from 1978).
MEIJI (1852-1912). emperor of Japan
(1867-1912). At the start of his reign, the
TOKUGAWA ̂ogunate (see shogun) came
to an end, and power was nominally re-
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various SKIN layers and is responsible for
skin color, including the racial variation. It
is concentrated in MOLES and freckles. The
distribution in the skin detemuries skin
coloring and is altered by light and certain
H O R M O N E S .

MELBOURNE, second largest ci^ in
Australia and state capital of Victoria, on
the Yarra R. Founded by settlers in 1835,
the city is now one of the nation’s chief
ports and ranks with Sydney as amajor in¬
dustrial center. Manufactures include tex¬
tiles, leather goods and aircraft, and oil
refineries have been built. Pop (metro)
2,946,000.
M E L L O N , A n d r e w W i l l i a m ( 1 8 5 5 -
1937), US financier and industrialist who
was an outstandingly able US treasury
secretary (1921-31). He served under
three presidents, and reduced the national
debt by some $9 billion. He was US am¬
bassador to Britain (1932-33). Amulti¬
millionaire himself, he founded the Mel¬
lon Institute of Industrial Research. His
vast art collection formed the basis of the
NATIONAL GALLERY OF ART.

MELODRAMA, originally apassage in
opera spoken over an orchesû  accom¬
paniment but more usually used to
describe the sentimental drama of the 19th
century in which characters were either
good or bad. Melodramas were often
based on romantic novels or bloodthirsty
crimes. Thrills and narrow escapes played
an important part in the plot.
MELON, avine of the gourd family that
grows wild in Africa and Asia but is now
widely cultivated in the US where the
climate is hot and dry. The two main
kinds of melon are the watermelon and the
musk melon. Musk melons include the
large honeydews, the wrinkled casabas,
and the Persian melons with networks of
lines on the skin.
MELVILLE, Hennan (1819-1891), one
of the greatest of US writers. His world
reputation rests mainly on the master¬
piece, Moby Dick (1851), and the short
novel Billy Budd, published posthumously
(1924). His whaling aid other voyages
provided material for several of his earlier,
very popular books. Typee (1846), his
first, was based on his adventures after
jumping ship in the Marquesas Islands.
Afofry Dick is adeeply symbolic work,
combining allegory with adventure. Too
profound and complex for its audience,
the novel was not successful and sub¬
sequent books did not recapture his former
popularity. It was not until the 1930s that
his talent was fully recognized.

stored to the emperor (the so-called Meiji
Restoration). In fact, the emperor wa.s
only anational symbol. Power
wielded by his advisers—the elder states¬
men, or genro—who selected premiers
responsible to the emperor rather than to
the legislature (the diet). Under this nar¬
row, authoritarian government, Japan was
quickly transformed into amodem indus¬
trial state and, by the time of Meiji’s
death, was aworld power.
MEIR, Golda (1898-1978), Israeli
leader, prime minister of Israel 1969-74.
Born Golda Mabovitch in Kiev, Ukraine,
she was raised in the US and emigrated to
Palestine in 1921. She was aprominent
figure in the establishment of the Stale of
Israel (1948). Elecled to the Knesset (par¬
liament) in 1949, she became foreign min¬
ister in 1956 and in 1966 was elected
general secretary of the dominant Mapai
party, later the Israel Labor Party (1968).
In 1969 she succeeded Levi Eshkol as
premier and formed abroad coalition
government. During her time in office the
Israelis fought off aSyiian-Egyptian
surprise attack, called the Yom Kippur
War(i973). In 1974 Mrs. Meir resigned.
MEISTERSINGER, acoveted title taken
by poets and singers belMiging to certain
15th-cenmry German guilds who had per¬
fected their art in accordance with an
elaborate set of rules and traditions.
WAGNER'S opera Die Meistersinger von
NUmberg touches on the lives of these ar¬
t is ts .
MEKONG RIVER, one of the chief
rivers of SE Asia. Rising in the Tibetan
highlands, it flows 2,600mi southward
through the Yunnan province of China
and Laos, along the Thailand border and
through Cambodia to its wide fertile delta

SVietnam, on the South China Sea.
The lower 34Cimj can accommodate rnedi-
um-sized vessels and Phnom Penh is an
important port.
M E L A N C H T H O N , P h i U p p ( 1 4 9 7 -
1560). German scholar and humanist,
second to Luther in initiating and leading
the Protestant REFORWA'ncw in Germany.
His Loci communes (1521) asystematic
statement of Lutheran beliefs, was the first
great
doctrine; and his Augsburg Confession
(1530) was one of the principal statements
of faith in the Lutheran Church.
MELANESIA, one of three main eth¬
nographic divisions of the Pacific islands,
the other two being stLCRCKJESiA and
POLYNESIA (See also Oceania.)
MELANIN, black pigment which lies in

w a s

i n

Protestant work on rel ig ious
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MEMBRANES, layers that form part of
the surface of cells and which enclose or¬
ganelles within the cells of all animals and
plants. The membranes of the ceil wall
function to allow some substances into the
cell, to exclude others, and actively to
transport oth«s into the cell even though
the direction of movement may be against
existing concentration gradients. Mem¬
branes are composed of layers of lipid or
FAT molecules which sandwich alayer of
PROTEIN molecules. The protein layer is
double but appears as asingle layer when
viewed undw the e lec t ron MiCROSCore.
Thus most membranes appear to be
triple-layered, although some appear to
be composed of asingle layer. Triple-
layered membranes are nomî y 5-lOmm
th ick .
M E M L I N G , H A N S ( c l 4 3 0 - 1 4 9 4 ) ,
Flemish painter famous for his portraits
and religious works, among which the
paneled Shrine of Si. Ursula (cl489) is
one o f the most famous. He worked in

Bru^, Belgium, and was probably a
pupil of Rogier van der weyden.
MEMORIAL DAY, or Decoration Day,
aUS holiday, honoring the dead of ̂
wars, observed on the last Monday in
May. Trad i t i ona l l y. Memor ia l Day
originated in the South after the civil war
when the graves of both Confederate and
Union soldiers were decorated.
MEMORY, the sum of the menta l
processes that result in the modification of
an individual's behavior in the light of
previous experience. There are sevê  dif¬
ferent types of memory. In rote memory,
one of the least efficient ways of storing
information, data is learned by rote and
repeated verbatim. Logical memory is far
more efficient; only the salient data are
stored, and each may be used in its
original or in adifferent context.

Mnemonics, which assist rote memory,
superimpose what is in effect an artificial
logical structure on not necessarily related
data. Testing of the efficiency of memory
may be by recall (c.g., remembering a
string of unrelated syllables); recognition
(as in amultiple-choice test, where the
candidate recognizes the correct answer
among alternatives); and relearning, in
which comparison is made between the
time taken by an individual to commit cei-
tain data to memory, and the time taken to
recommit it to memory after adelay.

Though recent studies of certain com-
piOTR ftmctions have thrown light on
some of the workings of memory (see also
CYBERNETICS), little is luiown of its exact

physiological basis. It appears, however,
that chemical changes in the brain, par¬
ticularly in the composition of rna (see
NUCLEIC ACIDS), alter the electrical path¬
ways there. Moreover, it seems that some
form of initial learning takes place in the
NERVOUS SYSTEM before data are stored
permanently in the brain. (See also ELEC-
TROENCEPHALOORAPH. INTELLIGENCE, LEARN¬
ING.)
MEMPHIS, capital of the Old Kingdom
of ancient Egypt until c2200 BC. Probably
founded by Menes, the first king of a
united Upper and Lower Egypt, c3100
BC, the city stood on the Wbank of the
Ni le some 15mi Sof modem Cai ro . Ex¬
cavations have revealed the temple of
Ptah, god of the city, and the two massive
statues of ramses n.

MENANDER (c342-c291 BC), leading
Greek writer of New Comedy. Out of over
100 plays, only Dyscolos (The Grouch)
survives complete, though there are adap¬
tations by PLAUTUS and terence His plots
are based on love affairs and he's noted
for his elegant style and deft characteriza¬
t ion .
MENCHti, Rigoberta (I9S9-
Guatemalan Quiche Indian who received
the 1992 No l̂ Peace prize for her ad¬
vocacy on behalf of indigenous peoples
and victims of government repression. Her
f a m i l y w a s k i l l e d i n t h e 3 0 - y e a r
Guatemalan civil war and she .sought
refuge in Mexico. Acompelling speaker
although without formal education, she
wrote /, Rigoberta Menchu (1983).
MENCIUS (c370-c290 BC), Chinese
philosopher, afollower of confucius. He
held that man is naturally good and that
the principles of true mord conduct are in¬
born. He was achampion of the ordinary
people and exhorted rul«s to treat their
subjects well.
MENCKEN, Henry Louis (I880~19S6).
US journalist and author, caustic critic of
American society and literature. He wrote
for the Bal t imore Sun and founded and
edited the American Mercury (1924). His
collected essays appeared in Prejudices
(1919-27), and he wrote an authoritative
study. The American Language (1919).
MENDEL, Gregor Johann (1822-1884),
Austrian botanist and Augustinian moî
who laid the foundations of the science of

GENETICS. He found that self-pollinated
dwarf pea plants bred true, but that under
the same circumstances only about athird
of tall pea plants did so, the remainder
producing t̂  or dwarf pea plants in a
ratio about 3:1. Next he crossbred tall and

) .
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self-goveniment. but was defeated over
his libera! Algerian policy.
MENENDEZ DE AVILfe,
(1519-1574), Spanish adventurer and con¬
quistador who founded St. Au^siine,
Fla., oldest city in the W. Authorized by
Philip II of Spain to start aSpanish colony
in Florida and end French huguenot in¬
fluence there, in 1565 he built afort on St.
Augustlne Bay and destroyed the rival
French colony. Fort Caroline.
MENEM, Carlos Saul (1930- ). presi¬
dent of Argentina (1989- ). Aflamboyant
and charismatic Peronist governor of La
Rioja province (1973-76, 1983-89)„ as
president he adopted free-market policies
to check hyperinflation and revive the
economy. In 1992 he pardoned officers
imprisoned for their roles in the "dirty
war" (1976-83) against suspected radi-

MENES (flourished c3100 BC), tradition¬
al name of the founder of the 1st dynasty
in ancient Egypt. He is identified by some
modem scholars with King Narmer, and is
said to have united Nand SEg^t and to
have founded the city of Memphis.
MENGELE, Josef (1911-1979), German
war criminal, chief physician (1943-44) at
Auschwitz concentration camp, where he
selected 400,000 persons for death and
conducted grotesque experiments. After
WWn he escap^ to South America,
living in Argentina and Paraguay. In 1985
an international team of forensic scientists
identified the body of aman who had
drowned at aBrazilian beach in 1979 as
thatof Mengele.
M^NIEHE’SDISEASE, disorder of die
cochlea and labyrinth of the ear, causing
brief acute episodes of vertigo, with
nausea or vomiting, ringing in the ears and
DEAFNESS. Ultimately permanent deafness
ensues and vertigo lessens. It is adisorder
of inner-ear fluids and each episode causes
some destruction of receptor cells. E)rugs
can reduce the vertigo.
MENINGITIS, bh^ammat ion o f the
meninges (see stuiN) caused by bacteria
(e.g., meningococcus, pneumococcus,
hemophilus) or viruses. Bacterial meniit-
gjtis is of abrupt onset with headache,
vomit ing, fever, neck st i ffness and
avoidance of light. Early and appropriate
antibiotic treatment is essential as per-
maient damage may occur in some cases.
especiaUy in children. Viral meningitis is
amilder illness with similar signs in aless
ill person; symptomatic measures only are
required. Tuberculous meningitis is an
insidiou-s chronic type which responds

dwarf plants and found this without ex¬
ception resulted in atall plant, but one that
did not breed true. Thus, in this plant, both
tall and dwarf characteristics were present.
He had found amechanism justifying
DARWIN’S theory of evolution by natural
SELECTION but contemporary lack of inter¬
est and his later, unsuccessful experiments
with the hawkweeds discouraged him
from carrying this further. It was not until
1900, when H. de Vries and others found
his published results, that the importance
of his work was realized. (See also heredi-
ty; pollination.)
MENDELEVIUM, chemical element;
symbol Md; at.wt. 256; at.no. 101;
valence +2, +3. It is the ninth tran¬
suranium element of the actinide series.
Experiments have shown that the element
possesses amoderately stable diposiiive
oxidation state in addition to the iripwsi-
tive oxidation state which is characteristic
of actinide elements.
M E N D E L E Y E V, D m i t r i I v a n o v i c h
(1834-1907). Russian chemist who
formulated ±e Periodic Law, that the
properties of elements vary periodically
with increasing atomic weî t, and so
drew up the phuodictable (1869).
MENDELSOHN, Erich (1887-1953).
German-bom expressionist architect, who
designed "sculptured" and functional
buildings, notably the Einstein Tower,
Potsdam (1921). He worked in England
1933-37, Palestine 1937-41 and the US,
where he was naturalized.
MENDELSSOHN, Felix (1809-1847).
German Romantic composer. He wrote his
concert overture to AMidsummer Night's
Dream when only 17. Other works in¬
clude his Hebrides Overture (also known

Fingal's Cave"). Scottish (1830-42)
and Italian (1833) symphonies, aviolin
concerto, chamber music and the oratorio
Elijah. He was also acelebrated conduc¬
tor, notably of the Leipzig Gewandhaus
orchestra, and revived interest in bach’s
m u s i c .

MENDELSSOHN, Moses (1729-1786),
lewish philosopher, aleading figure of the
Enlightenment in Prussia and apromoter
of Jewish assimilation into German cul¬
ture. He was die model for the hero of
LESSING'S play Nathan the Wise, and a
grandfather of the famous composer.
M E N D E S - F R A N C E , P i e r r e ( 1 9 0 7 -
1982), French political leader. As center-
left prime minister (1954-55), he ended
France's war in Indochina and kept France
out of aprojected European Defense
Community. He granted Tunisia internal

P e d r o
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slowly 10 antituberculous drugs. Some
FUNGI, unusual bacteria and syphilis (see
VENEREAL DISEASES) may dso cause
varieties of meningitis.
MENNIN, Peter (1923-1983), US com¬
poser whose distinctive woiics are charac¬
terized by dissonant harmonies and lively
rhythms. He served as president of
B^timore’s Peabody Conservatory of
Music and of New York City's Juilliard
School of Music.

MENNINGER, Karl Augustus (1893-
1990), US psychiatrist who. with his
b ro the r Wi l l i am C la i re Menn inger
(1899-1966) and father Charles Frede¬
rick Menninger (1862-1953), set up the
MenningerFoundation(1941), anonprofit
organization dedicated to the furtherance
of psychiatric research in Topeka. Kan.
MENNONTTES, Protestant sect originat¬
ing among the avabaptists of Zurich,
Switzerland. They became influential, par¬
ticularly in the Netherlands, and are
n a m e d f o r t h e D u t c h r e f o r m e r M c n n o
siMtws. They base their faith solely on the
Bible, believe in separation of Church and
State, pacifism, and baptism only for
adults renouncing sin. Despite persecu¬
tion, the sect spread and now totals about
550 ,000 w i th some 89 ,000 members i n
Canada and 20,000 in the US. Ihey are
known for the strict simplicity of their life
and worship. (See also amish. HirmuirrES.)
M E N O M I N E E I N D I A N S , N o r t h A m e ¬
rican Indian tribe of the Algonquian lin¬
guistic group. Most lived in upper Mich,
and Wis„ tdong the Wshore of Green
Bay, gathering wild rice (Menominee
means "wild rice people"). In 1854 they
were sett led on areservation on the Wolf
and Oconto rivers in Wis„ now acounty,
where their descendants (about 4,000) still
l ive.

MENON, (Vengahl Krishnan) KrisdinB
(1897-1974) , Ind ian d ip lomat and
politician. As Indian ambas.sador to the
United Nations (1953-62), he criticized
the US and defended Indian neutrality be¬
tween the superpowers. He was defense
minister (1957-62) but was forced to
resign after India's defeat in the 1962 war
with China.
M E N O PA U S E . S e e m e n c t r u a t t o n .
M E N O T T I , G i a n C a r l o ( I 9 I I - ) ,
Italian-bom US composer of dramatically
powerful operas wiA his own librettos,
and founder (1958) of the Two Worlds
festival at Spoleto, Italy. His works in¬
c l u d e T h e M e d i u m ( 1 9 4 6 ) a n d t h e
television opera Amahi and the Night
Visitors (1951). The Consul (1950) and

The Saint of Bleecker Street (1954) won
Pulitzer prizes.
MENSHEVIKS, minority group in the
R u s s i a n S o c i a l D e m o c r a t i c W o r k e r s ’

Party, opposed to the Bolsheviks, the
majority group led by lenin (see Bolshe¬
vism). Unlike Lenin, the Menshevik
theoretician Georgi Plekhanov favored
mass membership and thought aspell of
bourgeois rule must precede communism.
L e d b y L M a n o v, t h e M e n s h e v i k s
emerged in 1903, backed kerhnsky'S
government and opposed the Bolshevik
seizure of power. By 1921 they had been
e l i m i n a t e d

MENSTRUATION, spec i fica l l y t he
monthly loss of blood (period), repre¬
senting shedding of womb endometrium,
in women of reproductive age; in general,
the whole monthly cycle of hormonal,
structural and functional changes in such
women, punctuated by menstrual blood
loss. After each period, the womb-lining
endometrium starts to proiiferaie and
thicken under the influence of gonado¬
trophins (follicle stimulating hormone)
and ettrogens. In midcycle aburst of
luteinizing hormone secretion, initiated by
the HYPOTHALAMUS, causcs release of an
egg from an ovarian follicle (ovutalion).
More progesterone is then secreted and
the endometrium is prepared for implanta¬
tion of afertilized egg. If the egg is not
fert i l ized, pregnancy does not ensue and
blood-vessel changes occur leading to the
shedding of the endometrium and some
blood; these are lost through the vagina
for several days, sometimes with pain or
colic. The cycle then restarts.

During the menstrual cycle, changes in
the breasts, body temperature, fluid
balance and mood occur, the manifesta¬
tions varying from person to person.
Cyclic patterns are established at puberty
(menarche) and end in middle life (age
45-50) at the menopause, the "change of
l i fe . " D iso rders o f mens t rua t ion inc lude
heavy, irregular or missed periods; bleed¬
ing between per iods or a f te r the
menopause, and excessively painful
periods. They arc studied in gynecology.
M E N S U R A T I O N , t h e b r a n c h o f
GEOMCTRY dealing with the measurement
of length, area and volume. The base of all
such measurements is length, since the
areas and volumes of geometric figures
can be calculated fiom suitable length
m e a s u r e m e n t s .

MENTAL ILLNESS, or psychiatric dis¬
orders, is characterized by abnormij
functioning of the higher centers of the
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negative. Pbenolhiazine drugs. especiaUy
chlorpromazine and long-acting analo¬
gues, are particularly valuable in schizo¬
phrenia.

In an^ective psychoses, disturbance of
mood is the jximary disorder. Subjects
usually exhibit depression with loss of
drive and inconsolably low mood, either
in response to situation (exogenous) or for
no apparent reason (endogenous). Loss of
appetite, coNsnpATiON and characteristic
sleep disturbance also commonly occur.
ANTIDEPRESSANTS and shock therapy are
valuable, but psychotherapy may also be
needed. In hypnomania or mania, ex¬
citability, restlessness, euphoria, ceaseless
talk, flight of ideas and loss of social in¬
h i b i t i o n s o c c u r . F i n a n c i a l , s e x u a l a n d
alcohol excesses may result. Chlor¬
promazine, haloperidol and lithium are ef¬
fective. Neuroses include anxiety, the
pathological exaggeration of aphysiologi¬
cal response, which may coexist with
depress ion bu t responds to ben¬
zodiazepines (Valium) and psychotherapy;
obsessional and compulsive neuroses,
manifested by extreme habits, rituals and
fixations (which may be recognized as ir¬
rational); PHOBtAS, excessive and inap¬
propriate fears of objects or situations; and
HysTERiA, the last two of which are helf)ed
by behavior therapy.

Psychopathy is aspecific disorder of
personality characterized by failure to
learn from experience. Irresponsibility, in¬
considerateness Mid lack of foresight
result, and may lead to crime. Other per¬
sonality disorders are exhibited by a
variety of people, often with unstable
backgrounds, who seem unable to cope
with the realities of everyday adult life; at¬
tempted suicide is acommon gesture. In
s e x u a l d i s o r d e r s w i t h a n t i s o c i a l o r
perverse sexual fixations, behavior
therapy may be of value, (See also al¬
c o h o l i s m ; A N O R E X I A N E R V O S A ; D R U G A O D f C -
TTON.)
M E N T A L R E T A R D A T I O N , l o w i n t e l ¬
lectual capacity arising, not from mental
ILLNESS, but from impaimienl of the nor¬
mal development of the brain and nbi-
vous SYSTEM. Causes include genetic
defect (as in down’s syndrome); infecticm
of the EMBRYO or FETUS; HYDROCEPHALUS Or
inher i ted metabo l ic de fec ts (e .g . ,
CRETINISM), and injuiy at birth including
c e r e b r a l h e m o r r h a g e a n d f e t a l a n o x i a .
Disease in infancy such as ENCEniALrns
may cause mental retardation in children
with previous normal development.

Retardation is initially recognized by

BRAIN responsible for thought, perception,
mood and behavior. Although some men¬
tal disorders are organically based (e.g.
Korsakov's psychosis), others, such as
NEUROSES and most soozophrenias, are
considered to be functional or learned.
The border l ine between disease and the
range of normal variability is indistinct
and may be determined by cultural factors.
Crime may result from mental disease, but
modem Western society is careful to con¬
sider it as 3possible cause before subject¬
ing acriminal to justice. However, in cer¬
tain repressive regimes, political or
ideological nonconfonnity can be grounds
for admission to amental hospital.

Mental disease has been recognized
since ancient times, and both Hippocrates
and GALEN evolved theories as to its
origins; but in many cultures, over the
centuries, madness has been equated with
possession by evil spirits, and sufferers
were often treated as witches. In the 15th

century. Paracelsus proposed that the
mor>n de te rmined the behav io r o f mad

people (hence "lunacy"), while in the 18th
century mesmer favored the role of animal
magnetism (from which hypnosis is
derived). The first humane asylum for the
mentally ill was founded in Paris by
Philipjw Pinel (1795). Originally only so¬
cially intolerable cases were admitted to
such hospitals, but today voluntary admis¬
s i o n i s m o r e c o m m o n . T h e V i e n n e s e

school of psycholo ,̂ in particular Sig¬
mund FREUD and his pupils, emphasized
the importance of past (especially child¬
hood) experiences, sexual attitudes and
other func t iona l fac tors , psvchoana i .ys is
and many modem psychotherapies derive
from this school- On the other hand, the
influence of subtle organic factors (e.g.,
brain biochemistry) was favored by
others; this led to using lobotomy, shock
THERAPY and drugs.

Mental illness may be classified into
PSYCHOSIS, neurosis and personality disor¬
der. Schizophrenia is apsychosis causing
disturbance of thought and perception in
which mood is characteristically flat and
b e h a v i o r w i t h d r a w n . F e a t u r e s i n c l u d e ;
auditory hallucinations; delusions of iden¬
tity ("I’m the King of Spain"), of sur¬
roundings, and about other people (e.g.,
suspicion of conspiracy in paranoia);
blocking, insertion and broadcasting of
thought, and knight’s-move thinking, or
oonlogical sequence of ideas. Conversa¬
tion lacks substance and may be in riddles
and neologisms; speech ot behavior may
be imitative, stereotyped, repetitive or
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condensing (he mercury vapor. Mercury is
fairly inert, tarnishing only slowly in
mois( air, and soluble in oxidizing acids
only; it is readily atiacl̂  by the haJoge^and sulfur. It fonns Hgf* and some Hg2

compounds, and many important or-
ganometallic compounds. Mercury and its
compounds are highly toxic. The metal is
used to fwm amalgams, for electrodes,
and in barometers, thermometers, dif¬
fusion PUMP.s and mercury-vapor lamps
(see uomtNO. arttficial). Various mer¬
cury compounds are used as pharmaceuti¬
cals.

AW 200.6, mp 39’C. bp 357‘C, sg 13.546
(20*C).

Mercury (II) cyanate (HglONCJO, or
mercury fulminate, is awhite crystalline
solid, sensitive to percussion, and used as
adetonator. Mercury (II) chloride (HgG.
2). or corrosive sublimate, is acolorless
crystalline solid prepared by direct syn¬
thesis. Although highly toxic, it is used in
dilute solution as an antiseptic, and also as
afungicide and apolymerization catalyst
mp 276‘C, bp 302*C.

Mercury (I) chloride (Hg2Cl2), or
calomel, is awhite rhombic crystalline
solid, found in nature. It is used in oint¬
ments and formerly found use as alaxat¬
ive. AcalomeKmercury cell with potas¬
sium chloride electrolyte (the Weston cell)
is used to provide astandard Et.BC-
TROMonvE FORCE, mp 303 C, bp 384'C
MERCURY, the planet closest to the sun
with amean solar distance of 36 miDion
mi. Its highly eccentric ottarr brings it
w i t h i n 2 8 . 5 m i l l i o n m i o f t h e s u n a t
perihelion and takes it 43.5 million mi
from the sun at aphelion. Its diameter is
about 3,03 Imi; its mass about 0.054 that
of the earth. It goes around the sun in just
under 88 days and rotates on its axis in
about 59 days. The successful prediction
by Albert ewstein that Mercury’s orbit
would be found to advance by 43in per
century is usually regarded as aconfirma¬
tion of the General Theory of relativity.
Night surface temperature is thought to be
about IlOK, midday equatorial tempera¬
ture over 600K. The airless planet's
average density (5.2 gr per cc) indicates a
high proportion of heavy elements in its
i n t e r i o r . I n 1 9 7 4 a n d 1 9 7 5 , t h e U S
Mariner space probe revealed that Mer¬
cury has amooolike heavily cratered sur¬
face, and asli^t magnetic field. Radar
photographs of Mercury, taken from Earth
in 1991, revealed that the planet's polar
regions were covered with ice.
MEREDITH, George (1828-1909) ,

slowness to develop normal patterns of so¬
cial and learning behavior and is con-
finned through intelligence measure¬
ments. It is must important that affected
children should receive adequate social
contact and education, for their develop¬
ment is retarded and not arrested. In par¬
ticular, special schooling may help them
to achieve adegree of learning and social
competence.
MENUHIN, Sir Yehudi (1916- ) , U S
violinist mtd conductor. He made his con¬
cern debut at seven, played to Allied for¬
ces in WWII, and later to raise cash for
war victims. He has revived forgotten
masterpieces, aroused interest in Eastern
music and directed fest ivals. In 1963 he
opened aschool for musically gifted
children in England.
M E P H I S TO P H E L E S , i n m e d i e v a l
legend, the devil to whom Faust sold his
soul. He is primarily aliterary creation,
and appears in the famous plays by Mar¬
lowe and GOEiFtE.
MERCANTILISM, in economic history,
theories prevailing in t6ib- to ISth-cen-
cury WEurope, reflecting the increased
importance of the merchant. Mercantilists
favored tar i f fs to secure a favorab le in¬
ternat ional TRADE balance and mainta in
reserves of precious metals, considered es¬
sential to anation's wealth. Their pkotec-
noNtsM was succeeded by the free trade
arguments of the Fraich physiocrats.
MERCATOR, Gerardus (1512-1594),
Flemish cartographer and calligrapher,
best known for Mercator’s Projection (see
map), which he fust used in 1569 for a
world map. The projection is from apoint
at the center of the earth through the sur¬
face of the globe onto acylinder that
touches the earth around the equator.
MERCER, Johnny (1909-1976), US
songwriter who wrote the lyrics for many
popular hits, including "Moon River,"
That Old Black Magic," and "Blues in
the Night.” He was also acomposer and
wrote the entire score for the musical Top
Banana (1951).
M E R C H A N T M A R I N E A C A D E M Y ,
US, at Kings Point, N.Y., established
1936 (opened 1942) to train officers for
the US merchant mar ine , coeducat iona l
since 1974.

MERCURY (1^). or quicksilver, sil¬
very-white liquid metal in Group IIB of
the PERIODIC table; an anomalous transi¬
t i o n e l e m e n t . I t o c c u r s a s c i n n a b a r ,
calomel and rarely as the metal, which has
been known from ancient times. It is ex¬

tracted by roa.sting cinnabar in air and
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1917- ), US baritone, at New York’s
Metropolitan Opera 1945-73.
MERTON, Robert King {1910- ), US
sociologist, at Columbia U1941-84. He
did in^rtant work on social deviance and
anomie, bureaucracy, and sociological
theory, and pioneered in the sociology of
science.
MERTON, Th«nas (1915-1968), US
religious writer of poetry, meditative
works and the autobiography The Seven
Storey Mountain (1948). Converted to
Roman Catholicism, he bwame aTrappist
monk (1941) and later apriest.
MESA, Spanish word meaning "table"
used in the western and southwestern US
for asteep-sided, flat-topped hill or iso¬
lated table land such as die Mesa Encan-
tada (Enchanted Mesa) in New Mexico.
Often red or yellow in color, mesas were
long ago part of much larger plateaus of
softer rock that was gradually worn down.
TTie mesas escaped erosion because they
were capped by hard rock layers protect¬
ing the softer strata below.
M E S A B I R A N G E , h i l l s i n M i n n . ,
NW of Lake Superior from Babbitt to
Grand Rapids; highest point is 2,000fr.
The range is famous for its iron ore
deposits, lying near the surface. They
have been mined since the 1890s.
M E S A V E R D E N AT I O N A L PA R K ,
area of 52,074 acres in SW Col., estab¬
l i s h e d i n 1 9 0 6 . I t c o n t a i n s e x t e n s i v e
pueblo ruins built by the clifr dwellers
over 1,300 years ago, and much distinc¬
t ive wi ld l i fe.
M E S C A L I N E , h a l l u c i n o o e n i c d r u g , .
derived from aMexican cactus, whose use
dates back to ancient times when "peyote
b u t t o n s " w e r e ' u s e d i n r e l i g i o u s
ceremonies among American Indians. The
hallucinations experienced during its use
were among the first to be described (by
Aldous HUXLEY) and resemble those of
L S D .
MESMER, Franz Anton (1734-1815)
German physician, controversy over
whose unusual techniques and theories
sparked in charcot and others an interest
in the possibilities of using "animal mag¬
netism" (or mesmerism. i.e„ hypnosis) for
psychotherapy.
MESOLITHIC AGE. See s tone age .
MESON, two types of panicles of mass
intermediate between that of the electron
and proton, di.scovered in cosmic radiation
and in the laboratory. Mesons have both
positive and negative charge, and there
also exist neutral mesons.
MESOPOTAMIA (Greek: between the

English novelist and poet. His best known
novel is the tragicomic Ordeal of Richard
Feverel (1859). The soimet sequence
Modem Love (1862) grew out of the
breakdown of his raairiage. Other well-
known works are The Egoist (1879) and
Diana of the Crossways (1885).
MERGANSER, fish-eating duck also
called sawbills for their long seriated bills.
Both sexes have alarge head crest, the
m^e dark and the female brown. Mergan¬
sers nest in tree holes.
MERIDIAN, on the celestial sphere, the
great circle passing through the celestial
poles and the observer’s zerrith. It cuts his
horizon Nand S. (See also celestial sphe-
re.) The term is used also for aline of ter-

■gitude.
;E , P rospe r (1803 -1870 ) ,

French author, historian, archaeologist and
linguist. He i.s best known for short stories
such as Mateo Falcone (1829) and the
romance Carmen (1847), source of beets
opera.
MERLEAU-PONTY, Maur ice (1908-
1961), French philosopher. Aleading
phenomenologist, he wrote Phenomenol¬
ogy of Perception (1945; tr. 1962) and co¬
edited the journal Les Temps Modemes
(with Jean-Paul Sartre). He also wrote
s e v e r a l c o n t r o v e r s i a l M a r x i s t w o r k s o n

political i^ilosophy, including Humanism
and Terror (1947; tr. 1969).
MERMAN, Ethel (Ethel Zimmerman;
1909-1984). US musical comedy star in
such Broadway hits as Girl C«^y (1930),
Anything Goes (1934), Annie Get Your
Gun (1946), Call Me Madam (1950), and
Gypsy 0959).
MEROVINGiANS, dynasty of Frankish
kings 428-751. They were named for the
Sth-century kit^ Merovech; his grandson
CLOVIS Ifirst united much of France.

The kingdom was later partitioned, but
enlarged and reunited (613) under
CLOTAiRE n. The Merovingians governed
through the remnants of the old Roman
admin i s t ra t i on and es tab l i shed Ca tho l i c
Christianity. After Dagobert Iin the 7fli
century the kings became known as rois-
faineants (do-nothings), and power passed
to the mayors of the palace, nominally
high officials; the last of these, Pepin the
Short, deposed the last Merovingian.
C H I L O E R l C i n

MERRILL, James Ingram (1926- ),
US poet who won aPulitzer Prize for
Divine Comedies (1977) and National
Book Awards for Mights and Days (1967)
andMiro6e«(1979).
MERRILL , Rober t (Robe r t M i l l e r ;

r e s t
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rivers), ancient region between the Tigris
and Euphrates rivers in SW Asia, home of
many early civilizations. (See also ffritle
CRESCENT.) Most of it lies in Iraq, between
the Armenian and Kurdish Mis in the N
and the Pers ian Gul f in the S: the N is
mainly grassy, rolling plateau; the Sis a
sandy plain leading to marshes. Since an¬
cient limes the rivers have been used to ir¬

rigate the area, most notably under ab-
BASiD rule (AD 749-1258), but the ancient
systems degenerated under Mongol in¬
vasion and OTTOMAN rule, and were not

replaced until the 20th centt^. Neolithic
farming peoples were settling Mesopo¬
tamia by 6000 BC, followed by the Tell
Ha la f and a l ’Uba id cu l t u res a f t e r 4000

Roman Catholic mysticism. Others such
as the TurangalUa symphony (1949) are
based on oriental music, or birdsong as in
the Catalog of Birds (\959).
MESSIAH (Hebrew: anointed one), ac¬
cording to Israelite prophets, especially
ISAIAH, the ruler whom God would send to
restore Israel and begin aglorious age of
peace and righteousness (see eschatoi^
ooy). He would be adescendant of King
DAVID. Christians recognize Jesus of
Nazareth as the Messiah (or Christ); his
role as ".suffering servant" was alien to
Jewish hopes of apolitical deliverer. The
concept of aforthcoming divine redeemer
is common to many religions.
MESSINA, Strait of. 20mi long and 2-
lOmi wide, channel separating Sicily from
Italy. It contains dangerous rocks and
whirlpools which in classical times gave
rise to myth of scyu.a and charybdis.
METABOLISM, the sum total of all
chemical reactions that occur in aliving
organism. It can be subdivided into
anabolism, which describes reactions that
build up more complex substances from
smaller ones, and catabolism, which
describes reactions that break down com¬

plex substances into simpler ones.
Anabolic reactions require energy, while
catabolic reactions liberate energy. Meta¬
bolic reactions are catalyzed by enzymes
in ahighly integrated and finely controlled .
manner so that there is no overproduction
or under utilization of the energy required
to maintain life.

All energy required to maintain life is
ult imately derived from sunlight by
PHOTOSYNTHESIS, and most organisms use
the products of photosynthesis either
directly or indirectly. The energy is stored
in most living organisms in aspecific
chemical compound, adenosine triphos¬
phate (ATP). ATP can transfer its energy
to other molecules by aloss of phosphate,
later regaining phosphate from catabolic
r e a c t i o n s . ( S e e a l s o b a s a l m e t a b o l i c
r a t e . )
METAL, an element with high specific
^vicy; high opacity and reflectivity to
light (giving acharacteristic luster when
polished); that can be hammered into thin
sheets and drawn into wires (i.e., is malle¬
able and ductile), and is agood conductor
of heat and electricity, its electrical con¬
ductivity decreasing with temperature.
Roughly 75% of the chemical elements
are metals, but not all of them possess all
the typical metallic properties. Most are
found as ores and in the pure state are
crystalline solids (mercury, liquid at room

B C .
By 3000 BC the sumerians had created

acivilization of independent city-states in
the S. From c3000-625 BC Mesopotamia
was successively dominated by Sumer, a-
KKAD. the SUMERIAN dynasty of UR, the
empires of Babylonia and Assyria and
CHA1J5EA. In 539 BC the Persian Empire
absorbed Mesopotamia; in 331 BC it was
conquered by Alexander the Great. It then
came under Roman, Byz.antine and Arab
rule. The Abbasid caliphs made Baghdad
their capital in AD 762, but prosperity col¬
lapsed with the Mongol invasion of 1289.
Mesopotamia was under Ottoman rule
1638-1918, when it was largely iiKor-
porated into iraq-
MESOSPHERE, the layer of the atmos¬
phere immediately above the stratosphere,
marked by atemperature maximum (about
I0‘C) between altitudes of about 30mi and
5 0 m i .
MESOZOIC, geologic acra between the
paleo7X)ic and the cenozoic, extending
from about 225 million years ago to 65
m i l l i o n . I t i s d i v i d e d i n t o t h e t r i a . s s i c .
JURASSIC, and cretaceous periods. Repti¬
les, including dinosaurs, dominated
animal life, conifers plant life.
MESQUITE, or screw bean, atough
shrub or tree that lives in the stony deserts
of the southwest. The roots may penetrate
as much as 70ft into the ground. It bears
spines and small leaflets and, being a
member of the pea family, its seeds
develop in pods wliich are eaten by desert
animals. Both the wood of the mesquiie
and the gum from the stem have some
eommercial value.
MESSIAEN, Oliver Eugene Prosper
Charles (1908-1992), influential French
composer and organist. His music is ex¬
tremely personal, such works as The As¬
cension (1955) being influenced by
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Mechanical working, in the form of roll¬
ing. pressing or forging, improves the
Snai structure and properties of most me¬
tals; i t tends to
redistribute the impurities formed when a
large mass of molten metal solidifies.
Simple heat treatment such as annealing
also tends to remove some of the inherent
brittleness of cast metals. (See also blast
FURNACE; STEEL.)
METAMORPmC ROCKS, one of the
three main classes of rocks of the earth's
crust. They consist of rocks that have un¬
dergone chaî  owing to heat, pressure or
chemical action. In plate tectonic theory,
the collision of lithospheric plates leads to
widespread regional metamorphism. Ig¬
neous intrusion leads to changes in the
rocks close to the borders or contacts of

the cooling magma, and these changes,
largely due to the application of heat,
constitute contact (thermal) metamor¬
phism. Common metamoiphic rock types
include marble, quartzite, slate, schist and
gneiss. Some occurrences of granite are
also thought to be of metamorphic origin.
METAMORPHOSIS, in animals (notab¬
ly FROGS, TOADS and INSECTS), amarked
and relatively rapid change in body form.
This alteration is appearance is associated
with achange in habits. Perhaps the best
known example is the change which oc¬
curs when atadpole becomes afrog.
METAPHYSICAL POETS, early 17th-
century English lyric poets characterized
by an involved style relying on the
metaphysical conceit, an elaborate
metaphorical image. Most famous among
t h e m i s J o h n d o n n b ; o t h e r s i n c l u d e
Andrew marve l l , George Herber t ,
Richard crashaw. Henry vauohan and
Thomas carew.

The Metaphysicals (a term first used by
Samuel johnson) extended the range of
lyric poetry by writing about death, decay,
immortality and faith. They declined in
popularity after about 1660, but their com¬
plex intellectual content and rich explora¬
tion of feeling have made them amajor in¬
fluence on 20th-century poetry.
M E T A P H Y S I C S , t h e b r a n c h o f
philosophy concerned with the fundamen¬
tals of existence or reality, such as the ex¬
istence and nature of God, the immortality
of the soul, the meaning of evil, the prob¬
lem of freedom and determinism, and the
relationship of mind and body. Metaphysi¬
cal thinking was criticized by kant, who
claimed that traditional metaphysics
sought to go beyond the limits of human
knowledge.

temperature, being anotable exception),
their atoms readily losing electrons to be¬
come positive IONS, alloys arc easily
formed because of the nonspecific non-
directional nature of the metallic bond.
METALLURGY, the science and tech¬
nology of METALS, concerned with their
extraction from ores, the methods of refin¬
ing, purifying and preparing them For use
and the study of the structure and physical
properties of metals and alloys. Afew
unreactive metals such as sUvct and gold
are found native (uncombined), but mo^
metals occur natm l̂y as minerals (Le., in
chemical combination with nonmetallic
elements). Ores are mixtures of minerals
from which metal extraction is commer¬
cially viable. Over 5,000 years man has
develops techniques for woiking ores
and forming alloys, but only in the last
two centuries have these methods been
based on scientific theory.

The production of metals from ores is
known as process or extraction metallur¬
gy; fabrication metallurgy concerns the
conversion of raw metis into alloys,
sheets, wires etc., while physical metallur¬
gy covers the structure and properties of
metals and alloys, including their
mechanical working, heat treatment and
testing. Process metallurgy begins with
ore dressing, using physical methods such
as crushing, grinding and gravity separa¬
tion to split up the different minerals in an
ore. The next stage involves chemical ac¬
tion to separate the metallic component of
t h e m i n e r a l f r o m t h e u n w a n t e d n o n ¬
metallic part- The actual method used
depends on the chemical nature of the
mineral compound (e.g.. if it is an oxide or
sulfide its solubility in acids etc.) and its
physical properties.

HydromeUUurgy uses chemical reac¬
tions in aqueous solutions to extract metal
f r om o re . E lec t rome ta l l u rgy uses
e l e c t r i c i t y f o r fi r i n g a f u r n a c e o r
electrolytically reducing ametallic com¬
pound to ametal.

Pyrometallurgy covers roasting, smelt¬
ing and other high-temperature chemical
reactions. It has the advantage of involv¬
ing fast reactions and giving amolten or
gaseous product which can easily be
separated out. "nie extracted metal may
need fur ther refin ing or pur i fy ing;
electrwnetailurgy and pyrometallurgy are
again used at this stage. Molten metal may
then simply be cast by pouring into a
mold, giving, e.g., pig iron, or it may be
form^ into ingots which are then hot or
cold worked, as with, e.g., wrought iron.

d o w n a n d
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METAXAS, loannis (1871-1941). Greek
genera! and from 1936 ultraroyalisi
premier and dictator of Greece. He made
important social and economic reforms.
He cried to maintain Greek neutrality in
WWII, but after successfully resisting the
Italian invasion in 1940 Joined the Allied
powers .
METEOR, the visible passage of a
meteoroid (a small particle of inter¬
planetary matter) into the earth’s atmos¬
phere. Due to friction it bums up. showing
atrail of fire in the night sky. The velocity
on entry lies in the range 7-45mi/sec.
M e t e o r o i d s a r e b e l i e v e d t o c o n s i s t o f
asteroida) and cometary debris. Although
stray meteoroids reach our atmosphere
throughout the year, for short periods at
certain limes of year they arrive in profuse
numbers, sharing acommon direction and
velocity. It was shown in 1866 by G. V.
Schiaparelli that the annual Perseid meteor
shower was caused by meteoroids oribit-
ing the sun in the same orbit as acomet
observed some years before; moreover,
since their period of orbit is unrelated to
that of the earth, the meteoroids must form
afairly uniform "ring" around the sun for
the shower to be annua l . Other comet-

shower relationships have been shown,
implying that these streams of meteoroids
are cometary debris.
Meteors may be seen by anighttime ob¬
server on average five times per hour;
these are known as sporadic meteors or
shooting stars. Around 20 times ayear,
however, ameteor shower occurs and be¬
tween 20 and 35.000 meteors per hour
may be observed. These annual showers
are generally named for the constellations
from which they appear to emanate; e.g.,
Perseids (Perseus), Leonids (Leo). Large
meteors are called fireballs, and those that
explode are known as bolides.
Meteorites are larger than meteoroids,
and are of special interest in that, should
they enter the atmosphere, they at least
partially survive the passa^ to the
ground. Many have been examined. They
fall into two main categories: "stones,"
whose composition is not unlike that of
the earth’s crust; and "irons," which con¬
t a i n a b o u t 8 0 % - 9 5 % i r o n , 2 - 5 % n i c k e l
and traces of other elements. Intermediate
types exist. Irons display ausually crystal¬
line structure which implies that they were
initially liquid, cooling over long periods
of time. Sometimes large meteorites shat¬
ter on impact, producing large craters like
those in Arizona and Silxria.
METEOROLOGY, the study of the at-

MOSPHERE and its phenomena, weather and
climate. Based on atmospheric physics, it
is primarily an observational science,
whose main application is weather
forecasting and control. The rain gauge
and WIND vane were known in anc ien t
t imes, and the other basic instruments—
ANEMOMETER. BAROMETER. HYGROMETER and
THERMOMETER, had oll been invented by
1790. Thus accurate data could be col¬
lected; but simultaneou.s observations over
awide area were impracticable until the
development of the telegraph. Since WWI
observations of the upper atmosphere hove
been made, using airplanes, balloons,
radiosonde, and since WWll (when
meteorology began to flourish) rockets
and a r t i fic ia l sa te l l i t es , radar has been
much used. Observed phenomena include
CLOUD.S, precipitation and humtoity. wind
and air pressure, air temperature, storms.
CYCLONES, air masses and fronts.
MEl'ER (m). the SI base unit of length,
d e fi n e d a s t h e l e n g t h e q u a l t o
1,650,763.73 times the wavelength of
radiation corresponding to the transition
between the energy levels 2pio and 5ds of
the krypton-86 atom (see si units). It was
originally intended that the meter repre¬
sent one ten millionth of the distance from

the NPole to the equator on the meridian
passing through Paris. But the surveyors
got their sums wrong, and for 162 years
(to 1960) the meter was defined as an ar¬
bitrary distance marked on ametal bar
(from 1889-1960, the "international
prototype meter.” abar of platinum-
iridium which is still kept under controlled
conditions near Paris).
METHADONE, synthetic narcotic that is
sliglitly more potent than morphine on a
weight basis. It is used extensively to
prevent withdrawal symptoms in heroin
addicts, even though it is also addicting;
this is because it is supposedly easier to
c o m e o f f m e t h a d o n e t h a n h e r o i n . T h e
average maintenance dose (80 to 120mg)
produces no toxic effects in dependent
persons. However, this same dose may
cause severe respiratory depression or
death in noncolerant adults. In addicts the

minimal lethal dose may be as high as
1000 to 1200mg.
M E T H A N E ( C H 4 ) , c o l o r l e s s , o d o r l e s s
gas; the simplest alkane (see hydrocar¬
bons), It is produced by decomposing or¬
ganic matter in sewage and in marshes
(hence the name marsh gas), and is the
"firedamp" of coal mines. It is the chief
constituent of natural gas. occurs in coal
gas and water gas. and is produced in
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system), the present International System
of Units (Si UNTis) being adevelopment of
the latter. SI also provides the primary
standards for the US Customary System of
units. This means that exact inlerconver-
sion can be easily accomplished.
M E T R O P O L I T A N M U S E U M O F
ART, the world's largest and most com¬
prehensive art museum. Founded in 1870
in New York City, its collections include
art from ancient Egypt, Greece, Rome,
Babylonia and Assyria and it has out¬
standing collections of musical instru¬
ments, prints, and of famous paintings and
sculpture from all periods. Medieval art is
housed in the Cloisters constructed from
actual medieval buildings.
METROPOLITAN OPERA, leading US
and world opera company. The old
Metropolitan Opera House was built in
New York City in 1883, but in 1966 the
company moved to anew house in New
Yo r k ’ s L i n c o l n C e n t e r . " T h e M e t " h a s
been as famous for its directors, such as
Gaiti-Casazza and Rudolf BiNa as for its
operas and singers, or for conductors like
MAHLER and TOSCANIKl.
M E T T E R N I C H , C l e m e n s W e n z e l
Nepomuk Lothar von, Prince (1773-
1859), Austrian statesman. After a
diplomatic career in Saxony, Prussia and
France he became Austrian foreign mini¬
ster in 1809. He gradually dissociated
Austria from France and organized an al¬
liance of Austria, Russia and Prussia
against Napoleon. However at the Con¬
gress of VIENNA, 1814-15, he reestablished
asystem of power whereby Russia and
Prussia were balanced by the combined
power of Austria, France and England.
Appointed state chancellor in 1821, his
authority declined after 1826 and he was
ove r th rown i n 1848 ( see revo lu t i ons o f
1848). Hie period 1815-48 is often called
the "Ageof Mettemich."
METZ, city in NE France on the Moselle
R, acenter for iron and coal mining. Of
pre-Roman origin, it became abishopric
and capital of the Frankish kingdom of
Austrasia. France annexed it in 1552 and
Germany held it 1871-1918. Pop 115,000.
MEUSE RIVER, r iver in WEurope,
rising in the Langres Plateau, France and
flowing Nfor about 580mi across Bel¬
gium and the Netherlands, where it is
named Maas, into the North Sea. It is an
important thoroughfare and line of defense
for France and Belgium.
MEXICANWAR(1846-1848) , confl ic t
between the US and Mexico. Its immedi¬
ate cause was the US annexation of Texas.

PETROLEUM refining. Methane is used as ti
FUEL, for making carbon-black, and for
chemical synthesis.
MW 16.0, mp 183'C, bp -164‘C.
METHANOL, common name methyl al¬
cohol, the simplest of the alcohols. It can
be made by the dry distillation of wood,
but is usu ŷ made from coal or natural
gas. When pure, it is acolorless, flam¬
mable liquid with apleasant odor, and is
highly poisonous.
METHODISTS, members of Protestant
churches that originated in the 18th-cen¬
tury evangelical revival led fay John and
Charles weslbv, The name "Methodist"
was used first in 1729 fw members of
the "Holy Club" of Oxford U., led by
the Wesleys, who lived "by rule and
method. "

Influenced by the Moravian church,
Methodism began as an evangelical move¬
ment in 1738 when the Wesleys and
George whitefield began evangelistic
preaching; banned firom most Anglican
pulpits, they preached in the open air and
d r e w v a s t c r o w d s . C o n v e r t s w e r e o r ¬
ganized into class meetings and itinerant
lay preachers appointed. Wesleyan
Metho^m was Arminian; Whitefield's
followers were calvdast but predomi¬
nated only in Wales. After Wesley’s death
in 1791 the societies formally separated
from the Church of England and became
the Wesleyan Methodist Church.

T h e A m e r i c a n M e t h o d i s t m o v e m e n t
was established after 1771 by Francis as-
BURY and Thomas Coke. Methodist polity
in Britain is in effect presbyterian; in the
US it is episcopal. Methodism traditional¬
ly stresses conversion, holiness and social
welfare. In both the US and England
Methodist groups have often seceded from
the main church, but most have since
reunited. Worldwide there are more than
43 million Methodists. (See also ahucan
M F I H O D I S T H > I S C O P A L C H U R C H ; A F R I C A N
METHODIST EPISCOPAL ZION CHURCH.)
METRIC SYSTEM, adecimal system of
WEIGHTS AND MEASURF.S deviscd in Revolu¬
tionary France in 1791 and based on the
METER, aunit of length. The original unit
●of MASS was the ^am, the mass of acubic
c e n t i m e t e r o f w a t e r a t 4 ’ C , t h e t -
EMPERATURE of its greatest DFEtsrrY.
Auxiliary units were to be formed by ad¬
ding Greek prefixes to the names of the
base units for their decimal multiples and
Latin prefixes for their decimal sub¬
divisions. The metric system forms the
basis of the physical units systems known
as cos UNITS and MKSA units (or Giorgi
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In 1835 Americans in the Mexican stale of
Texas rebelled against Santa anna'S dic¬
tatorship. On his defeat Texas became an
independent republic, which the US an¬
nex^ in 1845. Mexico claimed that the
Texas twundary was the Nueces R, and
the US that it was the Rio Grande. Presi¬
dent POLK sent John Slidell to negotiate
this question and to discuss the purchase
o f C a l i f o r n i a a n d N e w M e x i c o f r o m
M e x i c o . T h e M e x i c a n s r e f u s e d t o
negotiate, and in March 1846 Gen.
Zachary taylor was sent with troops to
t h e R i o G r a n d e . A M e x i c a n f o r c e m e t
him, and Congress declared war in May. It
has been debated whether Polk’s motives
in promoting hostilities were based on a
sincere grievaiKe or on his desire to annex
Ca l i f o rn ia .

US strategy was to invade N.M. and
Cai.; to advance along the Rio Grande;
and to invade Mex ico f rom the N. The
Amer i can f o r ces we re successh i l i n a l l

these campaigns and General Taylor
d e f e a t e d S a n t a A n n a i n F e b . 1 8 4 7 a t
B u e n a V i s t a . G e n e r a l W i n fi e l d s c o r r

landed troops at Veracruz, defeated the
Mexicans at Cerro Gordo, Contreras and
C h u r u b u s c o , a n d a f t e r t h e b a t t l e o f
CHAPULTCPEC captured Mexico City in
Sept. 1847.

By the Treaty of Guadalupe hidalgo,
Feb. 1848, Mexico ceded to the US the
territory Nof the line formed by the Rio
G r a n d e , t h e G i l a R . , a n d a c r o s s t h e
Colorado Rto the Pacific. The US agreed
to pa)[ S15 million and settle aU claims by
US citizens against Mexico. Americans
were divided over the war, mainly because
the extension of territory involved the
problem of extending slavery, and debates
on this point brought to the forefront of
political conflict issues which led to the
Civ i l War.
MEXICO, the third-largest country in
Lat in America, l ies in southermost North
America. Straddling the Central American
isthmus, it is bounded on the Nby the US,
about two-thirds of the border following
the Rio Grande (Rio Bravo in Mexico). In
the Sit borders on Guatemala and Belize.
On the El ies the Gulf of Mexico and on
t h e W , t h e G u l f o f C a l i f o r n i a , w h i c h
separates Baja (Lower) California from
the rest of Mexico and the Pacific Ocean.
Land. About 75% of Mexico is occupied
by acentral plateau with low hills, basins
and mountains and bounded by the Sierra
M a d r e O c c i d e n t a l a n d S i e r r a M a d r e
Oriental. Its Sedge is formed by vol¬
canoes, some stil l active, including

Popocatepetl (17,887ft). Iztaccihuatl
(17,343ft) and Ciilaltdpetl, or Orizaba
(18,700ft, highest pe^ in Mexico). Sof
the central plateau is another high and
rugged region. On the Eand Wescarp¬
ments drop steeply to the coastal plains,
the broader being the Gulf Coast plain ex¬
tending from the Rio Bravo to the Yucatin
peninsula and consisting mainly of
swamps and lagoons. NMexico is arid
a n d h a s f e w r i v e r s . T h r e e m a i n r i v e r s

drain the central plateau; the Sandago-
Lerma, the Pdnuco-Moc tezuma and the
upper Balsas R. There are four climatic
zones: tierra caliente (hot land) lying be¬
tween sea level and 2.500ft and embracing
the Yucaiin, coastal lowlands and part of
Baja California; liena templada of the
central plateau; and tierra frid (cold land.
6,000-12,000ft). Above 12,000ft is tierra
helada (frozen land). Rainfall, heaviest in
the SE, decreases inland and to the N.

Official name: Uni ted Mexican States
Capital: Mexico City
Area; 756,066sq mi
Population: 90,007,000
Grow th r a l e : 2 . 2%
Languages: Spanish, Indian languages
Religion; Roman Catholic
Monetary unit(s): 1Mexican peso =
100 centavos

People. 'The population continues to in¬
crease rapidly due to the high birthrate.
Over 60% live in the towns and cities, the
largest being Mexico City, the capital.
Guadalajara is the second-largest city.
About 60% of Mexicans are mestizos (of
mixed Indian and while stock), 30% are
pure Indians, and 10% whites. Spanish is
the official language, but there are many
Indian dialects. Though education has
progressed, some 12% of the population
are still illiteraie.

Economy. The economy has expanded
since WWIi. but though industrialization
has made great progress, agriculture
remains the most important sector,
employing 40% of the ijdwr force. Less
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than 15% of the land surface is cuhivable.
M o s t c u l t i v a t e d l a n d i s o n t h e c e n t r a l
plateau. Since the revolution of 1910,
most large estates have been expropriated
and the land redistributed among the
peasants, organized in landholding com¬
munities (ejidos). The chief subsistence
crops are corn and beans. The main com¬
mercial crops are wheat, com, beans, cot¬
ton, coffee, sugarcane and sisal. Tropical
crops are grown on the coastal lowlands.
Irrigation projects have transformed parts
of the arid N. Cattle are reared in the N

and in the rugged region Sof the central
plateau.

There are valuable forests (pine,
mahogany, cedar) and fisheries (sardines,
tuna, shrimps). Mexico is rich in minerals,
especially silver, zinc, lead, copper, coal,
natural gas and sulfur. Huge petroleum
reserves (possibly second-la-gest in the
world) were discovered in mid-1970s.
A b u n d a n t r e s e r v e s o f i r o n o r e a n d
uranium await development. Large
hydroelectric plants have b«n constructed
on some rivers. Major industries include
iron and steel (Monterrey, Monclova and
the new. much larger Las Tnichas
project), and textiles (Mexico City and
nearby Puebla and Toluca). Mexico also
makes chemicals, electric goods, cera¬
mics, paper, footwear, glass, processed
foods and other fnoducts. Tourism is a
major industry and has stimulated high¬
way improvement and new resort centers.
History. People were living in Mexico by
10,000 BC; early maize cultivation led to
afarming culture (clOOO BC). Later ad¬
vanced Indian civilizations developed (see
AZ7TCS; MAVAS: MIXIECS; TOLTEC; ZAPOTEC).
The arrival of Hem4n cortes (1519) and
his destmction of Aztec power (1521)
brought Mexico under Spanish rule, which
was challenged in 1810 by Father Miguel
HiDALXK) ycosTuxA. Independence was
achieved in 1821 under the leadership of
Agustin de iturbide. The federal republic
was created in 1824. Texas broke free of
Mexico in 1836, and in the Mexican war
the republic lost NW territories to the US
(1848). During 1864-67 Mexico was
ruled by maximiuan of Austria, apuppet
emperor supported by France. He was
defeated and executed by Benito iUAREz.
Then followed the long reformist dictator¬
ship of Porfirio dIaz (1876-80, 1884-
1911) and the MAOERorevolutioa of 1910.
Aliberal constitution was introduced by
P r e s i d e n t C a r r a n z a ( 1 9 1 7 ) a n d f u r t h e r
reforms by later presidents, notably
Utzaro CRDENAS (1934-40). Hie National

Revolutionary Party, formed from all
major political groups in 1929 and later
renam^ the Institutional Revolutionary
Party (PRl) governed the country without
serious challenge until the late 1980s.

In the late 1940s. Mexico began to
enjoy steady economic growth, which
turned into aboom after huge oil reserves
were discovered in the mid-1970s. Alarge
urban middle class developed. Successive
PRI governments appeased the poor with
avariety of subsidies and jobs in the huge
state apparatus and in government-owned
co^rations. But falling oil prices and
rising foreign debt changed this picture.
During the administration of Miguel de la
Madrid Hurtado (1982-88), the economy
averaged zero growth while the population
rose 2.4% ayear. Average purchasing
power fell 40%. Hie government strug¬
gled with foreign creditors, reduced subsi¬
dies and protectionism, encouraged
fore ign inves tment , and promised
privatization of many state companies.

Meanwhile popular criticism of the PRI
for authori tar ianism and corrupt ion
mounted. The party had also become inef¬
ficient, controlled .by old political bosses
and ignored by young, foreign-trained
technocrats who ran the bureaucracy. The
party was stunned in 1988 when its can¬
didate, Carlos Salinas de Gortari, won the
presidency with only 50.4% of the vote,
die narrowest margin in the party’s his¬
tory, despite rqwrts of widespre^ vote
fraud. S^nas declared that the era of the
one-party state was over. An economist,
he promised to orient the economy toward
growth.

Under Salinas, the Mexican economy
grew rapidly, but the government was buf¬
feted by charges of electoral fraud, en¬
vironmental degradation, and human
rights abuses. Negotiations of afree trade
agreement with the US and Canada was a
principal accomplishment of the Salinas
admin is t ra t ion . In 1992 Mex ico and the
Vatican reestablished diplomatic relations,
broken off 130 years before.
MEXICO CITY, capital of Mexico. Lo¬
cated at an altitude of 7,347ft and at the S
end of Mexico's central plateau, it is sur¬
rounded by the mountain ranges of Iztac-
cihuatl and Popocatepetl. The climate is
cool and dry, but the city, built on land
recla imed f rom Lake Texcoco, has of ten
been damaged by local floods. Subsidence
has caused heavy buildings to sink up to
12in in ayear. Mexico City is on the site
of the old AZTEC capital of Tenochtitlan
founded in 1176. cortes captured the city
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in 1521, and for the next 300 years it was
the seat of the viceroyalty of New Spain;
consequently it possesses some of the
finest Spanish colonial archltectun;. Pop
(metro) 14,250,000.
MEYER, Adolf (1866-1950), Swiss-born
US psychiatrist best known for his con¬
cept of psychobio logy, the use in
psychiatry of both psychological and
biological processes together.
MEYERBEER, Giacomo (1791-1864),
Gentian composer. His romantic and spec¬
tacular operas, with librettos by scribe, set
the vogue for French opera. Most famous
are his Robert le Diable (1831), Les
Huguenots (\S'i6) and L'Afncaine (1865.)
MIAMI, second-largest city in Fla., the
seat of Dade Co.. located at the mouth of
the Miami Ron Biscayne Bay. Its fine
climate and beaches have made it aworld
f a m o u s r e s o r t c e n t e r. M i a m i i s a l s o a

major manufacturing center with ahuge
port and interaatiood airport. Pop (metro)
1,937,600.
M I A M I I N D I A N S , a n A l g o n q u i a n -
speaking Nonh American Indian group, of
the Great Lakes region. They hunted buf¬
falo and grew crops. In the 18th century
they numbered not mote than 1,750. They
were allies of the French during the
FRENCH AND INDIAN WARS and aid^ the
British during the American Revolution.
MICA, agroup of silicate minerals that
split easily into thin flakes along lines of
weakness in their crystal structure. They
are glossy, have apearly luster and are
found in many igneous and metamoiphic
rocks. Their good thermal and electric in¬
sulation qualities made them valuable in
indusiry.
MICAH, Book of, the sixth of the Old
Testament Minor Ptophets, the oracles of
the Judean prophet Micait (flourished late
8th century BC). Chapters 4through 7are
thought to be later. Ethical in tenor, the
book prophesies judgment for sin and res¬
toration by the Messiah, centered on Zion.
MICHAEL (1596-1645). first romanov
czar of Russia, 1613 645. During his rule,
peace was made with Sweden and Poland,
and some western ideas on army organiza¬
t ion and indus t r ia l methods were in t ro¬
duced. However the peasants were forced
further into serfdom,
MICHELANGELO (1475-1564), one of
the wor ld ’s most famous ar t i s ts . I ta l ian

sculptor, painter, architect and poet.
Michelangelo Buonarroti was probably
the greatest artistic genius of the Renais¬
sance. As achild he was apprenticed to
the Florentine painter Ghirlandaio. He

went to Rome in 1496 where his beautiful
and poignant marble Pieta in Saint Peter’s
(1498-99) established him as the foremost
living sculptor. In Florence he sculpted the
magnificent David (1501 604), the largest
martile statue carved in Italy since the end
of the Roman empire. In 1505 Michelan¬
gelo went to Rome to woric on agigantic
tomb for PopeJULius ti.

In Rome he painted the ceiling of the
sisTiNB CHAPEL, and this work has been one
of the most influential in the history of art.
After living in Florence (1515-M) and
building the New Sacristy and library for
the MBOici family, he moved permanently
to Rome. He painted the Last Judgment in
the Sistine Chapel (1536-41), and his last
very great work was rebuilding saint
PETER'S BASILICA (1546-64). His architec¬
tural designs were influential throughout
Italy, and in France and England.
M I C H E L S O N - M O R L E Y

MENT, important experiment whose
results, by showing that the ether does
not exist, substantially contributed to
E i N S T H N ' S f o r m u l a t i o n o f R E L AT i v r r Y

thcoiy. Its genesis was the development
by Albert Abraham Michelsoo (1852-
1931) of an itrrERFEROMETER (1881)
whereby abeam of light could be split
into two parts sent at right angles to each
other and then brought together again. Be¬
cause of the earth's motion in space, the
"drag" of the stationary ether should
produce interference effects when the
beams are brought together: his early ex¬
periments showed no such effects. With E.
W. Morley he improved the sensitivity of
his equipment, and by 1887 was able to
show that there was no "drag," and there¬
f o r e n o e t h e r. M i c h e l s o n . a w a r d e d t h e
Nobel Prize for Physics in 1908, was the
first US Nobel prizewinner.
MICHENER, James Albert (1907- ) .
US autlior. His Pulitzer prizewinning
Tales of the South Pacific (1947), based
on his US Navy experience in WWII, in¬
spired the famous musical South Pacific
(1949) by RODGERS and hammersteind. He
also wrote such ambitious, historically
based novels as Hawaii (1959), Centen¬
nial (1974), Chesapeake (1972). and Afos-
t« ( i988) .
MICHIGAN, the Wolverine State, east
north central stale of the US Midwest, in
the Great Lakes region. Lake Superior
forms the s ta te ’s Nborder, lakes Huron,
S t . C l a i r a n d E r i e i t s E b o r d e r . L a k e

Michigw divides the state into arugged /
and forested Upper Peninsula and amit-
ten-shaped Lower Peninsula largely

E X P E R l -
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devoted to agriculture, li also forms most
of the state’s Wborder.

Michigan was settled after the War of
1812 by pioneers from New England and
New York State, who brought with them
t h e Ya n k e e e n t h u s i a s m f o r e d u c a t i o n ,
abolitionism, temperance, and other high-
minded causes. The antislavery Republi¬
can Party was founded in Michigan in
1854, and the state voted Republican for
much of the rest of the 19th century. The
pioneering generation were fanners. Late
in the century lumbering became aboom
industry, followed in the early 20th centu-
ly by the mining of iron and copper.

The establishment of the automobile in¬
dustry around Detroit ended the state’s
rural character. Automobiles became big
business, and the industry was confronted
by big labor in the United Automobile
Workers, which organized the auto fac¬
tories after bitter strikes in the !930s. In
WWn the Detroit area became the center
of US war industry, drawing from labor
from other parts of the country. In the late
1980s and 1990s, the auto industry was
forced to reform to meet the foreign com¬
petition, with which it now must share the
US market that was once its own.
MICHIGAN, Lake, third largest of the
GREAT LAKES, iH North America. It is also
the largest ft^hwater lake wholly within
the US, with an area of 22,1 78sq mi. In
the N, Lake Michigan empties into Lake
Huron by the Straits of Mackinac. It is
part of the navigable Great Lakes-SAiNT
LAWRENCE SEAWAY, and there is also a
series of connections linking it to the Mis¬
sissippi Rand the Gulf of Mexico. Impor¬
tant ports on the lake include Milwaukee.
Wis., Chicago, Ili. and Gary, Ind.
M I C M A C I N D I A N S . C a n a d i a n I n d i a n s
of New France (Nova Scotia, New
Brunswick, Prince Edward Island and
coastal Quebec), of the Algonquian lan¬
guage group.

They liv^ by hunting and fishing, using
canoes for transportation, and numbered
about 3,000 in the I7th and 18th centuries.
They survive today as atribal group
engaged in guiding and fanning.
M I C R O B I O L O G Y, t h e s t u d y o f
microorganisms, including bacteria,
VIRUSES, FUNGt and ALGAE. Departments of
microbiology include the tradit ional
d iv is ions o f anatomy, phys io logy, gene¬
tics, TAXONOMY and ECOLOGY, together
with various branches of medicine, veteri¬
nary MEDICINE and PLANT DISEASE, SilKC
many microorganisms are pathogenic by
nature. Microbiologisis also play an impor-

Michigan Profile
Name of state: Michigan
Capital: Lansing (Other cities: Detroit,
Grand Rapids, Warren, Flint)
Neighbors: Canada (Ontario),- Minn.,
Wis., Ind-, Ohio
Statehood: Jan. 26.1837 (26th state)
Fami l iar name: Wolver ine State
Area:58,216sqmi
Population (1990): 9,295,000
%change 1980-90:0.4
Density per sq mi: 163.6
%metropolitan: 80.1
Electoral votes: 18

Racial comp.: White, 83.4%; black,
13.9%; Hispanic, 2.2%; Asian, 1.1%
Per cap iU money income (1987) :
Sll,973(Rank: 19)
Elevation: Highest-l,980ft, Mi. Curwood.
Lowest-522ft , Lake Er ie
Motto: Si quaeris peninsulam amoenam,
dreumspice ("If you seek apleasant
peninsula, look around you")
State flower; Apple blossom
State b i rd: Robin
State tree: White pine
State song: "Michigan, My Michigan"
I N D U S T R Y A N D T R A D E
Gross state product (1988):
$155.0 bil. (Rank: 9)
Farm products: Dairy products, cattle,
com, greenhouse
Farm marketings (1989):
$2.9 bil- (Rank: 21)
Manufactures: Transportation equip¬
ment, machinery, fabricated metal pro¬
ducts. food products, chemicals
Value mfrs, shipped (1987):
$146.3 bil. (Rank: 4)
Mining: Natural gas, iron ore, petroleum

tant role in the food industry, particularly
in baking and brewing. In the phar¬
maceutical industry, they supervise the
production of antibiotics.
M I C R O C H E M I S T R Y , b r a n c h o f
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CHEMISTRY in which very small amounts
(l^g 10 1mg) are studied. Special techni¬
ques and apparatus have been developed
for weighing and handling such minute
quantities. Tracer methods, especially
labeling with radioactive isotope, are use¬
ful. as are instrumcnial methods of
ANALYSIS. Microanalysis is the chief part
of microchemistry: another important
aspect is the study of rare substances such
as the TRANSURANIUM ELEMENTS.

MICROCOMPUTEI^ any computer
with its arithmetic-logic unit and control
unit contained on one integrated circuit
called amicroprocessor.
MICROECONOMICS, the s tudy in
economics o f the bas ic const i tuent e le¬

ments of an economy, the individual con¬
sumers (households) and producers
(firms). By analyzing their behavior and
interact ion, microeconomics seeks to ex¬
plain the relative prices of goods and the
amount produced and demanded. (See
also MACROECONOMteS. )
M I C R O E L E C T R O N I C S , b r a n c h o f
technology and electronics that deals with
the production of miniature electronic
devices that use minimal electric power.
Approaches include forming integrated
circuits, thin-film techniques, and solid
logic modules.
M I C R O N E S I A , a N W s u b d i v i s i o n o f t h e
Pacific is lands of oceanu. Nof Melanesia
and divided from poj.ynesia by the inter¬
national date line. The 2,250 small islands
and atol ls have atotal land area of less
than l.SOOsq mi, and include the Caroline.
Marsha l l , Mar ianas and G i lbe r t I s lands ,
Wake Island, Marcus Island and Nauru.
MICRONESIA, Federated States of,
self-governing islands consisting of four
constituent states—Yap. Truk, Ponapeand
Kosrae, each state made up of small is¬
lands, many uninhabited—located in the
WPacific just Nof the equator.
Land. The states, part of the Caroline Is¬
land group, extend for alength of about
2,000im. They are composed of bottt low-
lying coral islands and higher volcanic
ones that reach apeak elevation of 1,234ft
on Tnik. Ponape-̂ e largest island—and
Kosrae, the most fertile, are wooded and
well watered. The climate is hot with little
temperature variation. Rainfall reaches
llSin per year, and severe storms and
typhoons may occur.
People. The indigenous people are
Micronesian, al though some speak
Malayan languages, and Polynesians live
on two isolated atolls in Ponape state. On
Yap traditional culture survives mcne

■>

O f fi c i a l n a m e : F e d e r a t e d S t a l e s o f
M ic rones ia
Capital: Kolonia
Area; 273sq mi
Population; 108,000
Growth ra te : 2 .5%

Languages: English, indigenous dialects
Religion: Christian
Monetary unit(s): 1US dollar =
100 cents

strongly than elsewhere.
Economy. Taro, sweet potatoes, bananas,
copra and breadfruit are grown on small
subsistence holdings, supplemented by
fishing. Coconuts and fish constitute vir¬
tually the only exports. There is little in¬
dustry. and the people rely heavily on US
aid .

History. The islands, some of which have
been inhabited for over 2,000 years, were
largely ignored by Europeans until the end
of the 18th century. Spain claimed the is¬
lands but sold them to Germany in 1898,
and in 1914 they were occupied by Japan.
In 1945 the US assumed control and they
were incorporated into the US Trust Ter¬
ritory of the Pacific Islands in 1947. The
Federated States became imemaily self-
governing in 1979; in 1986 they became a
sovereî  state in free association with the
US, which remained responsible for their
defense. Micronesia joined the UN in
1991.
MICROPHONE, device for converting
sound waves into electrical impulses. The
carbon microphone used in telephone
mouthpieces has athin diaphragm behind
which are packed tiny carbon granules.
SOUND waves vibrate the diaphragm, exert¬
ing avariable pressure on the granules.
This varies their resistance, producing
fl u c t u a t i o n s i n a D C c u r r e n t ( s e e
Q.ECTRJcrrY) passing through them. The
crysta l microphone incorporates a
piezoelectric ciysial in which pressure
changes from the diaphragm produce an
alternating voltage. In the electrostatic
microphone the diaphragm acts as one
plate of acapaci tor, wi th v ibrat ion
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electron beams and electromagnetic focus¬
ing (see ELEcntON microscope). "Hie fteli>-
lON MICROSCOPE, which Offers the greatest
magnifications, is aquite dissimilar instni-
r a e n t .
MICROWAVES, ELECreOMAGNEnc radia¬
tions of wavelength between Imm and
30cm; used in radar, telecommunica¬
tions, speltroscopy and for cooking
(microwave ovens). Their dimensions are
such that it is easy to build aktennas of
great directional sensitivity and high-ef-
ficiency waveguides for them.
MlUAS, in Greek mythology, aking of
Phrygia who was granted the gift of con¬
verting all he touched to gold, and who,
for preferring the music of Pan to that of
Apollo, was given ass’s ears by the latter.
M I D D L E A G E S , t h e p e r i o d i n W
European history between the fall of the
Roman Empire and the dawn of the
RENAISSANCE—TOUgWy the 5lh to the 15th
centuries AD. The centuries preceding the
11th century are often called the dark
AGES. In the 5th century the Whalf of the
Roman Empire broke up. Trade declined,
cities shrank in size, law and order broke
down. By the 10th century Europe was
fragmented into numerous small king¬
doms ill which economic life for the mas¬
ses of people was reduced to subsistence
level.

MIDDLEEAST, ala^e region, mostly
in SW Asia but extending into SE Europe
and NE Africa. Today the term usually in¬
cludes the following countries: Bahrain,
Cyprus, Egypt, Lebanon, Libya. Syria,
Iran, Iraq, Israel, Jordan, Kuwait. Turkey.
Sudan, Saudi Arabia and the othw
countries of the Arabian peninsula. Polid-
cally, other countries of predominantly Is¬
lamic culture like Algeria, Morocco and
Tunisia are sometimes included. The Mid¬
dle East was Ihe cradle of early civiliza¬
tion. (See EGYPT, ancient; Babylonia and
ASSYRIA; MESOPOTAMIA). It was also the
birthplace of Judaism. CHRisnANrry and
ISLAM. It has been the seat of many great
empires, including the oitoman empire
which survived into the present century.
Today the Middle East has assumed
tremendous geopolitical importance as the
world’s primary oil-producing region. It is
also the focus of international tensions and
strife—see, for example, arab-israelj
WAR.S-, IRAN-IRAQ WAR.
M I D D L E E N G L I S H . S e e b n g l i s h .
MIDDLETON, Thomas (cl580- i627),
English dramatist. He wrote lively, natural
comedies, the Lord Mayor of London’s
pageants and various masques, and two

producing changes in capacitance. In the
moving coil microphone the diaphragm
is attached to acoil located between the
poles of apermanent magnet: movement
induces avarying ciurent in the coil (see
INDUCTION). The ribbon microphone has,
rather than adiaphragm, ametal ribbon
held in amagnetic field; vibration of the
ribbon induces an electric current in it.
MICROPROCESSOR, an integrated cir¬
cuit that performs the functions of acom¬
puter on atiny "chip" of silicon. Unlike a
computer, which can be programmed to
solve many different problems, a
microprocessor is designed for aspecific
task. Microprocessors are used in agreat
variety of "smart" devices, including home
appliances that remember instructions and
the popular electronic games.
MICROSCOPE, an i ns t rumen t f o r
producing enlarged images of small ob¬
jects. The simple microscope or magnify¬
ing glass, comprising asingle converging
lens, was known in ancient times. Com¬
pound microscopes incorporating achro¬matic lenses became available from the
mid 1840s.

In the compound microscope amag¬
nified, inverted image of an object resting
on the "stage" is produced by the objective
lens (system). This image is viewed
throû  the eyepiece (or ocular) lens (sys¬
tem), which acts as asimple microscope,
giving agreatly magnified visual image.
In most biological microscopy the object
is viewed by transmitted light, illumina¬
tion b^g controlled by mirror, diaj^gm
and "substage condenser" lenses. The
near-transparent objects are often stained
to make them visible. As this usually
proves fatal to the specimen, phase-con¬
trast microscopy, in which a"phase plate"
is used 10 produce aooTRAcnoN effect
can alternatively be employed.

Objects which are just too small to be
seen directly can be made visible in
darkfield illumination. In this an opaque
disk prevents direct illumination and the
object is viewed in the light diffracted
from the remaining oblique illumination.
In mineralogical use objects are frequently
viewed by reflected light. Although there
is no limit to the theoretical magnifying
power of the optical microscope, magni¬
fications greater than about 2000 xcan
offer no improvement in resolving power
(see telescope) for light of visible
wavelengths. The shorter wavelength of
ultraviolet light allows belter resolution
and hence higher useful mapiification.
For yet finer resolution physicists turn to
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outstanding tragedies concerning human
corruption: The Changeling (1653) and
Women Beware Women (1657). fii Game
at Chess (162A) was his satire on political
marriages with Spain, suppressed under
James I.

MIDG]^ popular name for many insects
resembling gnats, generally divided into
biting midges that suck blc^ and nonbit¬
ing midges. The larvae of some midges
are the "bloodworms" of stagnant water.
MIDGET, human dwarf having nonnai
body proportions, mental capacity, and
sexual development. TTiis type of dwar¬
fism is caused by adeficiency of pituitary
growth hormone.
MIDNIGHT SUN, phenomenon ob¬
served Nof the Arctic Circle and Sof the
An ta rc t i c C i r c l e . Each summer t he sun
remains above the horizon for at least one
24-hour period (a corresponding period of
darkness occurs in winter), owing to the
tilt of the EARTH'S equator to the ecliptic.
MIDWAY, Battle of, an air-sea battle of
WWII, fought in early June, 1942. It
began with an American attack on ahos¬
tile Japanese force approaching the
American base on Midway Island in the
P a c i fi c . T h e b a t t l e w a s a d e c i s i v e U S

naval victory, and marked the passing of
the initiative in the Pacific to the Allies.

MIES VAN DER ROHE, Ludwig
(1886-1969), German-American architect,
famous for his functional but elegant
buildings in the international style, con¬
structed of brick, steel and glass. His work
includes the I l l inois Inst i tute of Technol¬
ogy campus in Chicago, and the Seagram
Building (with Philip Johnson) in New
York. Although he had no formal training,
he was adirector of the bauhaus and one
of thc20ih century's leading architects.
MIFFLIN, Thomas (1744-I8(X)), Ameri¬
can soldier and political leader. Amember
of the Rrst Continental Congress, during
the REVOLUTIONARY WAR he rose to the
rank of quartermaster general. He was
later adelegate to the Constitutional
Convention (1787), and the first governor
ofPa. (1790-99).
MIGNONETTE, decorative garden plant
belonging to the family Resedaceae.
Found in North America and Europe, it
has bushy leaves and tall spikes on which
appear small, fragrant, yellowish-white
flowers with reddish pollen sacs.
MIGRATION, long-distance mass move¬
ments made by animals of many different
groups, both vertebrate and invertebrate,
often at regular intervals. Generally
animals move from abreeding area to a

feeding place, remming as the breeding
season approaches the following year.
This is the pattern of annual movements of
migratory birds and fishes. Migrations of
this nature may be over great distances, up
to 7,000mi in some birds.

Navigation is extremely accurate: birds
may return to the same nest site year after
year, migratoiy fish reium to the exact
rivulet of their birth to spawn. In other
cases, migrations may follow cycles of
f o o d a b u n d a n c e ; w i l d e b e e s t i n E A f r i c a
follow in the wake of the rains, grazing on
the new grass; caribou in Canada show
similar movements.

Certain carnivore species may follow
these migrations, others capitalize on a
temporary abundance as the herds move
through their ranges.
M I G R A T I O N S , m a s s m o v e m e n t s o f
people which modify world population
and culture patterns. Prehistoric hunter-
gatherer tribes migrated in search of food
following climatic changes as in the iCE
AGES. Other migrations include those of
t h e a n c e s t r a l N o r t h A m e r i c a n I n d i a n s
from Asia, c25,000 years ago; of the celts
across Europe in the 2nd millennium BC;
of the Aryans into India cl5(X) BC; of the
Germanic GOTHS driven by migrating UUNS
into the roman empire; of the arab
peoples in the 7th century AD; of the
Mongols in the 13th century (see moncol
empire); of the turxs into Anatolia in the
14th century.

Since the 16th century colonial expan¬
sion, war, political and religious oppres¬
sion. and poverty at home combined with
the opportunity for exploitation abroad
have led to massive migrations from
Europe. More than 15 million have
migrated to India. Africa and Oceania and
s o m e 6 5 m i l l i o n t o N o r t h a n d S o u t h
America. Pogroms in 19th-century Tsarist
R u s s i a d r o v e t h o u s a n d s o f J e w s t o W
Europe and America, while millions of
Jews and others were displaced and an¬
nihilated by German Nazis in the 1930s.
Major migrations may also occur within a
country. In the US, in the 19th century,
migrants moved west in search of land,
and more recently, blacks in the Shave
moved Nin search of greater oppor¬
tun i t ies . The 1970s saw an acce le ra ted
movement of new settlers to the "sunbelt"
stales in the Wand S. (See also normanS;
VIKINGS; SAXONS; IMMIGRATION; REFUGEES.)
MIKOYAN, Anastas Ivanovich (1895-
1978), Soviet public official, deputy
premier under Khrushchev 1955-57,
1958-64, and chairman of the Presidium
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PROTEIN, FAT. SUGAR. VITAMINS and inOT-
ganic salts which is secreted by the mam¬
mary glands of female manutials. The
secretion of milk (lACTA-noN) is initiated
immediately after birth by Ae hormone
prolactin. TTie milks produced by different
mammals al l have the same basic con¬
stituents, but the proportion of each in-
^edient differs from species to species
and within species. In any species the milk
produced is acomplete food for the young
until weaning.

Milk is of high nutritional value, and
man has used the milk of other animals as
afood for at least 5,000 years. Milk for
use by man is produced in the largest
volume by cows and water buffalo (espe¬
cially in India); goal milk is also produced
in some areas, particularly the Middle
East- Milk is an extremely perishable li^
uid which must be cooled to lO'C within
two hours of milking and maintained at
that ten^rature unt i l del ivery. The
storage life of milk is greatly improved by
PASTEUREATiON. Because of the perishable
nature of milk large quantit ies are
processed to give avariety of products in¬
cluding BUTTER. CHEESE, cream; evapo¬
rated, condensed and dried milk; yogurt;
milk protein (casein) and lactose.
MILK SNAKE, asma l l k ing snake
(about 4ft long) found from the nonheas-
tem US to Mexico. Its color is bri^t red,
black, and yellow when young and gray
and brown when adu l t . The snakes are
named for their reputation of sucking milk
fiom cows at pasture—a feat impossible
for any snake.
MILKWEED, perennial plant (Asclepias
syriaca) common in fields and waste
places in North America; the rootstock is
used for medicinal purposes. The plant
secretes latex. Milkwe^ is poisonous in
large quantities, especially for children.
MTl.KY WAY, our galaxy. It is adisk¬
shaped spiral galaxy containing some 100
billion stars, and has aradius of about
50,000 light-years. Our solar system is in
one of the spiral arms and is just over
30,000 light-years from the galactic cen¬
ter, which lies in the direction of Sagit¬
tarius. The galaxy slowly rotates about a
roughly spherical nucleus, though not at
uniform speed; the sun circles the galactic
center about every 230 million years. The
galaxy is surrounded by aspheroidal halo
some 165,000 light-years in diameter
composed of gas, dust, occasional stars
and GLOBULAR CLUSTSis. The Milky Way
derives its name from our view of it as a
hazy miiklike band of stars encircling the

of the Supreme Soviet (i.e., head of state)
1964-65. From 1926 his career was large¬
ly in departments of trade. In 1956 he took
alead in denouncing ctalin-s regime. He
retired from public life in 1974.
MILAN, city in NItaly. An imptxTant
European trade and transportation hub, it
is Italy’s major industrial and commercial
center, producing automobiles, aiiplanes.
textiles, chemicals, electrical equipment,
machinery and books. Milan was amajor
late Roman city, and the principal city
state of LOMBARDY under the Visconti
(1277-1447) and Sforza families. Spanish
from 153.5, it fell to Austria in 1713, and
became acenter of the 19ih-century RISOR-
OIMENIG. Artistic treasures include the
cathedral, Leonardo da vincts Last Sup¬
per, the Brera palace and art gallery and
La Scala opera house. Pop 1,485,000.
MILDEW, general name for the superfi¬
cial growth of many types of fungi often
found on plants and material derived from
plants. Powdery mildews are caused by
fungi belonging to the Ascomycetes, order
Erysiphales, the powdery effect being due
to the masses of spores. These fungi com¬
monly infest roses, apples, phlox, melons
etc. Downy mildews are caused by
Phycomycetes. They commonly infest
many vegetable crops. Both types of dis¬
ease can be controlled by use of fun¬
g i c i d e s .

MILE, name of many units of length in
different parts of the world. The statute
mile (stmi)is 1,760 yards (exactly 1,609-
,344m); the international (US) nautical
mile is l,150.78st mi; the UK nautical
mile, 1.151,51st mi. The name derives
from the Roman (Latin) milia passuum. a
thousand paces.
MILES, Nekon Appleton (1839-1925).
US solder, army commander in chief
1895-1903. AUnion general in the civil
WAR, in the Indian wars he campaigned
against the Sioux and also accepted the
surrenders of Chiefe jose»i (1877) and
OERONiMO (1886). He also commanded in
Puerto Rico (1898).
MILHAUD. Darius (1892-1974). French
composer, oiie of les sdc, noted for his
polytonality (the simultaneous use of dif¬
ferent keys). His vast output includes the
jazz-influenced ballet. Creation of the
World (1923), Saudades do Brasil (1921)
for piano, symphonies, chamber music
and operas, among them Christophe
Colombe( \9?>0) .
MILITARY ACADEMY, US. See west
P O I N T .

MILK, awhile liquid containing water.
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night sky. Irregular dark patches are
caused by intervening clouds of gas and
dust .
MILL, Janies (1773-1836) and John
Stuart (1806-1873), distinguished British
economists and philosophers. James Mill
rose from humble origins to asenior posi¬
tion in the. East India Company. He was
an able apologist for the uriLiTARiANiSM of
his friend Jeremy bentham. Afamous ac¬
count of the education James imposed on
his son John Stuart can be found in the
lat ter ’s Autobiography (1873). The
younger Mill is noted for his strictly em¬
piricist ASystem of Logic (1843), his
Principles of Political Economy (1848).
and for his essays On Liberty (1854) and
Utilitarianism (1861). J. S. Mill’s circle
inc luded F. D . Maur ice , Thomas car l y ie
and, later, Herbert .spencer.
MILLAIS, S i r John Everet t (1829-
1896). English painter, afounder of the
PRE-RAPHAEUTE "brotherhood” (1848). His
Christ in the Carpenter's Shop (1850)
caused ascandal by its realism; later
works such as The Blind Girl (1856) and
Bubbles (1886) became more sentimental.
M ILLAY, Edna SL Vincen t (1892 -
1950), US poet of bohemian rebellion.
Her reputation was established with A
Few Figs from Thistles (1920), and The
Harp Weaver (1922) won aPulitzer Prize.
Other works include Wine from these
Grapes (1934) and the verse drama Aria
da Capo (1921).
M I L L E N N I U M , i n C h r i s t i a n e s c h a t o l ¬
ogy, ai(K)0-year period in wliich Jesus
Christ will reign gloriously. The doctrine,
occurring in Revelation 20, ties in with
Old Testament prophecies of the Messiah's
reign. Millenarianism takes two forms;
postmillennialists believe in agolden age
of righteousness preceding Christ’s
SECOND coming; premillennialists believe
in aliteral reign of Christ on earth after
the Second Coming. Many in the early
Church were millenarians (or chiliasts),
but the idea was spiritualized by St.
AUGUSTINE and recurred mainly in en¬
thusiast Protestant sects, fundamentausm
and among adventists.
M I L L E R , A r t h u r ( 1 9 1 5 -
playwright. Acommitted liberal, he ex¬
plores individual and social morality in
such plays as Death of aSalesman (1949;
Pulitzer Prize), The Crucible 11952) on the
witch trials in Salem, Mass., AView from
the Bridge (\955.. Pulitzer Priz^), the part¬
ly autobiographical After the Fall (1964)
and the screenplay The Misfits (1961), for
his second wife, Marilyn monroe T/me-

bends (1987) is his autobiography.
MILLER, Glenn (1904-1944), US trom¬
bonist and band leader in the big band
"swing” era of the late 1930s and early
1940s. His blend of instrumental colors,
the "G lenn M i l l e r sound . ” had immense
success. Among his most popular record¬
ings were "In tte Mood," "Moonlight Sere¬
nade," and "Chattanooga Choo-Choo."
He died in aplane crash while louring
troop bases in Europe in WWiI, but his
popularity continues.
MILLER, Henry - (1891-1980) , US
wri ter, noted for h is candid t reatment of
sex and his espousal of the "natural man.”
Tropic of Cancer (1934) and Tropic of
Capricorn (\929) were banned as obscene
in Amer ica un t i l 1961 . Other books in¬
clude the trilogy The Rosy Crucifixion
(1949-60). He was amajor influence on
the BEAT GENERATION of Writers.

MILLER, Perry Gilbert (1905-1963),
US historian and professor at Harvard
(1931-63), whose extensive writings on
colonial New England history led to a
resurgence of interest in Puritan life and
thought. His best-known works were The
New England Mind (2 vols., 1939-53).
and intellectual biographies of Jonathan
Edwards (2 vols., 1948-49) and Roger
Williams (1953).
MILLER, WiUiam (1782-1849). US
religious leader who prophesied the
second coming of Christ for 1843. His fol¬
l o w e r s , c a l l e d M i l l e r i t c s o r A d v e n t i s t s ,
la id the foundat ions of modem advent is t
s e c t s .

MILLET, acereal that grows on poor soil
and ripens rapidly in hot sun. These char¬
acteristics have made it apopular crop in
hot, dry countries, particularly in Africa
and Asia. The grains can be stored for a
long time and are rich in protein compared
with rice, but the yield is very small. Fer¬
mented millet grain is used to make beer.
MILLET, Jean Fran9ois (1814-1875),
French painter. His famous peasant sub¬
jects like The Gleaners (1857) and The
Angelas (1859) are naturalistic in .style if
s o m e w h a t r o m a n t i c i z e d .

M ILL IGAN, Ex par te (1866) . aUS
Supreme Court ruling defining the limits
of military courts. The civilian Milligan
had been condemned to death by a
military tribunal in 1864 for pro-South
coEi’ERHEAD agitation. The court ruled that
acivilian cannoi be tried by military
courts, even in wartime, if the civil courts
are hinctioning. Milligan was freed.
MILLIPEDE, an animal that looks as if it
is made up of arow of connected rings.

). US
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MILTON, John (1608-1674). English
poet whose blank-verse epic Par̂ ise
Lost (1667), detailing Lucifer’s revolt
against God and the fdl of Adam and Eve
in the Garden of Eden, is one of the
masterpieces of English literature.

His major early works are the ode On
The Morning of Christ's Nativity (1629),
L'Allegro and II Penseroso (cl631),
Comus (cl632) and Lycidas (1638). A
Puritan supporter during the English Civil
War, he wrote many political pamphlets
and the famous prose piece in defense of
freedom of the press, Areopagitica (1644).
In redrement after the Restoration (1660),
and now totally blind, he dictated his final
great works; Paradise Lost, Paradise
Regained (1671) and Samson Agonistes
(1671).
MIME, the dramatic art of gesture and fa¬
cial expression, also any silent acting.
Mime was popular in classical times, often
featuring topical or obscene subjects. It
played an important part in the improvised
Italian commedia della arte of the 16th
century and in the silent movie era, which
produced such subtle masters of the art as
CHAPUN and keaton. Atheater of the
mime has an especially strong tradition in
France, where barrault and marceau are
major contemporary mimes.
MIMICRY, the close resemblance of one
organism to another which, because it is
unpalatable and conspicuous, is avoided
by certain predators. The mimic will thus
gain adegree of protection on the strength
of the predator’s avoidance of the mimick¬
ed. Mimicry is well developed among in¬
s e c t s .

MIMOSA, atropical American plant with
pink flowers and small leaves. It is often
called the sensitive plant because its
leaves fold together when touched. If
handled roughly the stalks of the leaves
collapse as if they had wilted. After afew
minutes they return to the normal posidon.
MINDSZENTY, Jozsef (1892-1975),
Hungarian Roman Catholic cardinal who
was sentenced (1949) to life imprisonment
for h is opposi t ion to communism.
Released in the uprising of 1956, he took
refuge in the US lUgaiion in Budapest. He
refused to leave until the charges against
him were wi thdrawn. This condi t ion was
met in 1971 by arrangement between the
Vatican and the Hungarian government,
and Mindsrenty left for Rome.
MINERALS, naturally occurring substan¬
ces obtainable by mining, including coal.
PETROtiiUM and NATURAL GAS; more specifi¬
cally in geology, substances of natural in-

Each ring, or segment, bears two pairs of
legs. This distinguishes millipedes from
centipedes, which have only one pair of
legs per segment.

Millipedes live in damp soil, rotting
vegetation, or under stones. They are
small, moving, and inoffensive, although
some can be pests of crops. Some roil into
aball when molested, and others squirt a
spray of poison which can bum the skin.
Some tropical multipedes grow to several
inches long and afew have bright colors.
One, which lives among the sequoias of
California, is luminous, probably to warn
would-be predators of its poison.
MILLS, C(harles) Wright (1916-1962),
US sociologist and penetradng critic of
US capitalism and mUitarism whose work
was influential with radical social scien¬
tists of the 1970s. His books include White
Collar (1951), The Power Elite (1956).
The Causes of World War Three (1958)
and The Sociological Imagination (1959),
which argues that sociologists should not
be passive observers but active agents of
social change.
MILLS, Robert (1781-1855), US a-
chitect and engineer. From 1836 official
architect of public buildings in
Washington, D.C., he aimed at an
American neo-classical style. He designed
the Washington Monument, the Treasury
and the old Post Office building.
MILLSPRINGS, Batt le of , Jan. 19.
1862, aConfederate defeat in the US civil
WAR. The Union forces’ victory near the
village of Mill Springs, SKy., opened E
Tenn. to them.
MILNE, Aflan) AGcxander ) (1882-
1956), English writer and dramadst.
famous for the children’s stories and
poems he wrote for his son Christopher
Robin. They were Winnie-the-Pooh
(1926), The House at Pooh Comer (19-
28). When We Were Very Young (1924)
and Now We Are Six {1921).
MILNES, Sherr i l l (1935-
baritone, with New York’s Metropolitan
Opera ftom 1964.
MILSTEIN, Nathan (1904- ),Russian-
bom US violinist who studied under
Leopold Auer in St. Petersburg and left
the USSR in 1925. Known for his dazz¬
ling technique and intense virtuosity, he
performed publicly for more than 50 years
and made numerous recordings.
M I LT I A D K ( d . ? 4 8 9 B C ) , G r e e k
general who defeated the Persians at
MARATOON (490 BC). Before this, he had
served the Persian king darius iagainst
the Scythians.

), US
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organic origin, of more or less definile
chemica l cx)MPOsmoN, c rys ta l s t ruc ture
and properties, of which the rocks of the
earth's crust are composed. (See also
GEMS: ORE.)

Of the 3,000 minerals known, fewer
than lOO are common. They may be iden¬
tified by their color (though this often
varies because of impurities), hardness,
hister. ^>ecific gravity, crystal forms and
cleavage; or by chemical analysis and X-
ray diffraction. Minerals arc generally
classified by their anions—in order of in¬
creasing complexity; elements, sulfides,
oxides, halides, car^nates, nitrates, sulfa¬
tes. phosphates and silicates. Others are
classM] with those which they resemble
chemically and structurally. e.g. arsenates
with phosphates. Anewer system clas¬
sifies min^s by their topolo^cal struc¬
ture (see TOKHXXJY).
MING, (Chinese dynasty 1368-1644,
founded with the expulsion of the Mongol
YUAN dynasty and terminated with the
establishment of the Manchu ching dynas¬
ty. Under the Ming, China extended from
Burma to Korea and cu l tu re flour i shed .
Europeans established settlements at
Macao and Canton , and Chr is t ian mis¬
sionaries penetrated the country.
M I N I M A L I S M , a n a r t m o v e m e n t i n ¬
itiated in the 1960s that stresses pure color
and geometry. In both painting and sculp¬
ture—generally executed with great
precision—it rejects emotionalism, stri¬
ving for an "exclusive, negative, absolute
and timeless" quality. Minimalism com¬
prises, among styles and techniques,
CX3LOR-FIEJJ> PAirmNG, HARD-EDGE PAJ.STING.
OP ARTD, the shaped canvas, serial im¬
agery and primary structures.
MINIMUM WAGE, abasic wage which
employers are obliĝ  by law to pay em¬
ployees. They may pay more than this
bottom limit, but not less. It is designed to
protect the lowest paid workers, who may
not have powerful unions to act on their
behalf. Critics argue that it contributes to
the unemployment of unskilled youths
who might be hired at lower wages.
MINING, the means for extract ing
economically important minerals and o-
RES f rom the ear th. Where the desi red
minerals lie near the surface, the most
economic form of mine is the open pit.
This usually consists of aseries of ter¬
races, which are worked back in parallel
so that the mineral is always within con¬
venient reach of the excavating machines.
Strip mining refers to stripping off alayer
of overburden to reach ausually thin

mineral scam (often coal).
MINISTRY, in the Christian Church,
those ordained (see cwdinaticw) to func¬
tions of leadership, preaching, administer¬
ing the sacraments, pastoral care. etc. TTie
Anglican churches recognize a"threefold
ministry" of BISHOPS, priests (or pres¬
byters) and DEACX»c. Tlie Roman Catholic
and Extern churches have recognized also
subdeacons , and the "M ino r Orders " o f
acolytes, readers, exorcists and porters;
sub̂ acons and poners no longer exist in
the Roman Cadnlic
s u b d e a c o n s , r e a d e r s a n d c a n t o r s a r e
reta ined in the Eastern churches. Other
churches usually recognize only pastors
(or ministers), elders (or presbyt̂ ) and
deacons.
MINK, scmiaquaiic carnivores of the
WEASEL family, extensively fanned for
their prized fur. There are two species, one
(Mustela lutreola) of European distributi¬
on. the other (Af. vison) originating in
North America but now widely distributed
throughout Europe where it has escaped
from fiir fanns. Feeding on small fish,
eggs, fledgling birds and small mammals,
they are fearless hunters, and often kill
more than they can eat—creating havoc
when they raid domestic chicken fanns.
M I N N E S I N G E R ,
medieval Germany who composed and
sang songs of courtly love {minne). The
Minnesingers, heirs to the Proven9al
TROUBADOURS, flourished ftom cl 150 to
cl350. They included walther von der
VOGELWEIDE and Tannhailser.

MINNESOTA, the Gopher State, east
nor th cen t ra l s ta te o f the US Midwes t ,
abutting on Lake Superior in the NE. The
Mississippi R, which rises in the Npart of
the slate, together with the St. Croix R,
forms much of the state's Eborder. TTie
surface rises from fertile prairie in the Sto
forested hills in the N, where iron ore is
mined.

Settlement began after the war op isi2
and accelerated af ter aser ies of t reat ies
ended the Indian menace. The population
grew from 6000 in 1850 to 440,000 in
1870. The original settlers were of British,
Ir ish, and German extract ion, but in the
late 19th century railroad builders actively
courted Scandinavian immigrants, who
found the Minnesota climate famil iar. The

farmers grew wheat; other settlers went to
the logging camps and, after 1890. to the
i ron mines in the mesab i range. In the
20th century the state was dominated by
t h e l i b e r a l D e m o c r a t i c - F a r m e r - L a b o r
Party, based on blue-collar workers and

Church, and only

mins t re l -poet o f
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freshwater fishes found all over the world
except in South America and Australia.
The origina] minnow is a3in European
fish but the name has been given to its
relatives, which include carp. chub, cut-
lips, shiners, roach, and tench. Many of
those grow to asize worth eating, but the
small ones are used as bait. Minnows have

long pharyngeal teeth around their gills.
They feed on plants and small shellfish.
The eggs are laid among gravel or in spe¬
cial nests.
M I N O A N L I N E A R S C R I P T S , t w o w r i t ¬
ten languages, samples of which, inscribed
on clay tablets, were found in Crete by Sir
Arthur Evans (1900), and named Linear A
and B. Linear Bwas deciphered (1952) by
Michael Ventris (1922-1956) and shown
to be very early Greek (from cl400 BC).
Linear Ais yet to be deciphered, though
some symbols have been assigned
phonetic values. (See also aegean civiuza-
TION.)
MINOS, in Greek mythology, aking of
Crete, son of Zeus and Europa.
MINSTRELS, loose term for often-
itinerant medieval eotertainers. including
the iower-c las.s jongleurs and the ar is¬
tocratic ntouBADOURS and minnesingers.
MINSTREL SHOW, form of entertain¬
ment native to the US, in which white per¬
formers blacked their faces in imitation of
Negroes and alternated jokes with Negro
songs, many of which fiius became well-
known American folksongs. The enter¬
tainers, led by a"Mister Interlocutor." sat
in asemicircle with the "end men" at each
e n d .

MINT, afamily of square-stemmed plants
with flowers in the form of alipped tube.
Many of these plants are aromatic, and
they form the bulk of garden herbs.
Familiar examples are lavender, sage, os-
wego tea, marjoram, and thyme. The true
mints include spearmint and peppermint.
MINT, US Bureau of the, abureau of the
Department of the Treasury responsible
for the manufacture of domestic coins and
for the handling of gold and silver bullion.
T h e fi r s t U S M i n t w a s e s t a b l i s h e d a t
Philadelphia in 1792, and the present
bureau in 1873.
MINTO, Gilbert Jt^n EUiot-Murray-
Kynynmound, 4th earl of (1845 61915),
B r i t i s h c o l o n i a l a d m i n i s t r a t o r, g o v e r n o r
general of Canada (1898-1904) and viceroy
of India (1905-10). With secretary of state
for India John mokusy he authored (1909)
the Morley-Minto reforms, which in¬
creased Indian representation in the
viceroy’s advisory councils.

Name of state: Minnesota
Capital: St. Paul (Other cities; Min¬
neapolis, Duluth, Bloomington, Roches¬
ter, Edina)
Neighbors: Canada (Ontario, Manitoba).
N.Dak., S.Dak., Iowa, Wis.
Statehood: May 11, 1858 (32nd state)
Familiar name: Gopher State
Area: 84,068sq mi
Population (1990): 4,375,000 (Rank: 20)
%change 1980-90:7.3
Density per sq mi: 55.0
%metropolitan: 67.7
Electoral votes: 10
Racial comp.: White 94.4%; black, 2.2%;
Hispanic. 1.2%; Asian, 1.8%; Amerind,
1.1%
Per capita money income (1987):
$12,281 (Rank; 15)
Elevation: Highest-2,301ft Eagle Moun¬
tain. Lowest-602ft, Lake Superior
Motto: L’Etoile du Nord ("The star of the
north")
State flower; Pink and white lady’s-slipper
Sta te b i rd : Common loon
State tree: Norway pine
State song: "Hail! Minnesota"
I N D U S T R Y A N D T R A D E

Gross state product (1988):
$76.1 bil. (Rank; 19)
Farm pn^ucts: Dairy products, cattle,
soybeans, hogs
Farm marketings (1989):
$6.5 bil. (Rank; 6)
Manufactures: Machinery, food pro¬
ducts, printed materials, fabricated metal
products, electrical equipment, paper
products, scientific instruments
Value of mfrs. shipped (1987):
$47.8 bil. (Rank: 19)
Mining: Iron ore

Scandinavian farmers who had atradition
of cooperatives and socialism. In recent
years the state has grown more conserva¬
tive in cultural matters.
MINNOW, the name given to many small
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licism claims that miracles have continued
in the Church, associated with saints, mar¬
tyrs, their relics, and images: at least two
authenticated posthumous miracles are re¬
quired for CANONtZATION.

Rat iona l is t den ia l o f mi rac les became

important from the 18th century in pan¬
theism. DEISM and the skepticism of David
HUME and others. Modem liberal Protes¬

tantism explains miracles as myths ex¬
pressing areligious world-view.
M I R A C L E P L AY. S e e m y s t e r y p i a y.
MIRAGE, optical illusion arising from
the REFRACTION of light as it passes
through air layers of different densities. In
inferior mirages distant objects appe^ to
be reflected in water at their bases: this is
because light rays traveling initially
toward the ground have been bent upward
by layers of hot air close to the surface. In
superior mirages objects seem to float in
the air; this commonly occurs over cold
surfaces such as ice or acold sea where
warmer air overlies cooler, bending rays
d o w n w a r d .
MIRANDA, Carmen (Maria do Carmo
da Cunha; 1913-1955), Ponugucse-bom
Brazilian entertainer, in the US from 1941
where she made more than adozen musi¬
cal films.
MIRANDA, Francisco de (1750-1816),
Venezuelan patriot who fought for the for¬
ces of freedom on three continents. While
an officer in the army of Spain he served
in the American Revolution, receiving the
Br i t i sh sur render a t Pensaco la . F la . He
later joined the French revolutionary for¬
ces, fighting in several major battles.
When in 1810 patriots in Venezuelafonned aprovisional government, he
returned home, where he and Sim6n
BOLIVAR proclaimed the fust South
American republic, in Caracas on July S.
1811. Captured by royalists, he died in
prison in .Spain.
M I R A N D A V. A R I Z O N A , c a s e e s t a b ¬

lishing the ri^ts of acriminal suspect
whom the police or other officials seek to
interrogate, as defined by the US Supreme
Court in 1963. In its 5-4 ruling the Court
specified that prior to any sort of question¬
ing asuspect must be told that he has the
right to remain silent, that anytliing he
says can be used against him, and that he
has the right to have alawyer present.
Thereafter, if the suspect waives these
rights,,questioning may proceed.
MIRO, Joan (1893-1983) , Spanish
abstract painter, Apioneer of surrealism,
his imaginative works are freely drawn
and are characterized by bright colors and

MINUET, aFrench dance in three-quarter
time with delicate mincing steps. It be¬
came very popular first at the court of
Louis XIV and then throughout Europe in
the 17th and 18th cenruries. It also became
aform of lively musical compasition, par¬
ticularly in the works of haydn and
M O Z A R T .

MINUIT, Peter (1580-1638), colonial
admin is t ra tor in Nor th Amer ica. He was
the first director-general of new nbther-
land for the Dutch West India Company,
and is remembered for buying Manhattan
Island from the Indians for about $24 in
tr inkets in 1626. He founded New
Amsterdam, now New York City, and
later established new Sweden on the
Delaware Rfor the Swedes.
MINUTEMEN, volunteer militia in the
A m e r i c a n r e v o l u t i o n a r y w a r. w h o w e r e
ready to take up arms "at aminute's
notice." Mass, minuiemen fought at the
battles of i^xinoton and concord (1775).
Md,. N. H. and Conn, also adopted the sy¬
s t e m .

MIOCENE, the penultimate epoch of the
TERTIARY, which lasted from 25 to 10 mil¬
lion years ago. (See geology.)
MIRA, the brightest long-period pulsating
variable star, located in the constellation
Cetus. Mira was the first star discovered
to vary in brightness over aregular period.
MIRABEAU, Honors Gabr ie l Vic tor
Riqueti, Comte de (1749-1791), French
Revolutionary leader. Apowerful orator,
he became an early moderate leader of the
JACOBINS and represented the third estate
(the commoners) in the states-general
(the French parliament). He worked
secretly to establish aconstitutional
monarchy, but was mistrusted by both
revolutionaries and royalists. He was
elected president of the National Assem¬
bly in 1791, but died afew months later.
M I R A C L E , a w o n d e r f u l e v e n t , t r a n s ¬
cending the known laws of nature, due to
supernatural intervention. Belief in
miracles is found in all religions; they are
important not so much for their own sake
as for their religious significance in
revealing agod and his character or
authenticating his agents. In iheistic
religions (see theism), only God has in¬
trinsic power to work miracles (though he
may delegate it). Miracles are immediate
acts of God; normal events arc ordered by
God mediately through natural law.

In the Bible, miracles occur in cycles as¬
sociated with redemption, culminating in
those wrought by Jesus Christ, and, above
all. in his resurrection. Roman Calho-
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clusters of symbolic foms. His work in¬
cludes murals and large ceramic decora¬
tions for UNESCO in Paris.

MIRROR, asmooth reflecting surface in
which sharp optical images can be foimed.
Ancient mirrors were usually made of
polished bronze, but glass mirrors backed
with tin amalgam became the rule in the
I7th century. Silvered-glass mirrors were
first manufactured in 1840, five years after
UEBic discovered that asi lver mirror was

formed on aglass surface when an am-
m o n i a c a l s o l u t i o n o f s i l v e r n i t r a t e w a s
reduced by an alddiyde (now usually for¬
maldehyde).

Undistorted but laterally reversed virtual
images can be seen in plane (flat) minors.
(Such images are "virtual” and not "real"
because no light actually passes through
the apparent position of the image.) Con¬
cave spherical minors form real inverted
images of objects farther away than half
the radiu.s of curvature of the minor and
virtual images of closer objects. Concave
mirrors (usually with an un̂ azed metallic
surface) are used in astronomical ms-
scoPBS because o f t he i r f r eedom f rom
many lens defects. Parabolic concave mir¬
rors, niiich focus aparallel beam of light
in asingle point, also find use as reflectors
fw solar furnaces and searchlights. Con¬
vex spherical minors always form distor¬
ted virtual images but offer awider field
of view than plane mirrors. Half-silvered
glass minors are used in many optical in¬
struments and can be used to give aone¬
way minor effect between awell-lit and a
dindy illuminated room. (See also light;
REFLECnON.)
MISDEMEANORS, acrime that is not
as serious as afelony. In general, offenses
punishable only by afine or short im¬
prisonment in county jails are mis¬
demeanors. These may include traffic
violations, assault and battery, and theft of
small amounts of money. Convictions diat
carry punishment by imprisonment in state
penitentiaries arc felonies.
MISES, Ludwig Edier von (1881-1973),
Aus t r i an -bom US economis t , a leade r o f
the Austrian school of free-market econo¬

mics. He emigrated (1940) to the US,
where he taught (1945 669) ai New York

d ie nove ls Temple q f the Go lden
Pavilion {1956), Sun and Steel (1970), Sea
of Fertility (4 vols ., 1970) and Patriotism
(1966), on ritual suicide, and modOTi
Kabuld and Noh plays.
M I S H N A H . S e e t a l m u d .
MISSILE, anything that can be thrown or
projected. In modem ust^e the word most
oftro describes the self-propelled weapons
deve lo
properly called guided missiles.

Missiles can be classified according to
their range, by the way they approach
their target (unguided, guided or b̂ stic),
by their use (surface-to-surface (SSM],
surface-to-air (SAM], Me.) by their tar¬
get (as widt antitank missiles). The
Minuteman III, for example, is an inter¬
continental ballistic missile (ICBM), with
arange of more than 8,000 miles and a
ballistic arc trajectory, after burnout of its
last stage, like ashell fired from agun.
llie newer guided missiles fall into the
category of "smart" or precision-guided
weapons, non-nuclear munitions that can
be remotely guided to their target after
launch. The first of these, the wire-guided,
manually controlled French SSIO antitank
missile was used in the Arab-lsraeli war of
1956.

Missile launchers range from the simple
tube of the bazooka to the fully tracked
mobile carrier used for Lance. Larger mis¬
siles such as ICBMs require so much
elaborate support equipment that they
must be stored in heavily defended under¬
ground silos. Nuclear-powered missile
submarines are more difficult to detect and
destroy. The US has over 40 such vessels
carrying Polaris, Poseidon and Trident
missiles. Surface vessels may also use
missiles, gyro-stabilized to allow for the
movement of the ship. Aircraft-launched
missiles usually have aguidance system
enabling the aircraft itself to remain acon¬
siderable distance from the target. Planes
taking off from aircraft carriers more than
l.OOOmi from target should be able to
l a u n c h s e a - l a u n c h e d c r u i s e m i s s i l e s
(SLCM) at adistance of 700mi from their
objective. The salt and start talks and
agreements between the US and Russia
resulted from the crippling expense and
high ri.sks involved in the uncontrolled
development of nuclear missiles and an¬
timissile systems.
MISSION^ organizations for propagat¬
ing areligious faith. Found from time to
time in most religions, they are most char¬
acteristic of Christianity. The basis of
Christian mission lies in the saving action

dur ing and s ince WWn,

U .

MISHIMA, Yukio (1925-1970), Japa¬
nese author, bom Kimitake Hiraoka into a
SAMURAI family. His writing is obsessed
with the conflict between t radi t ional and

post-WWll Japan. He formed aprivate
army devoted to ancient martial arts and
c o m m i t t e d h a r a - k i r i . H i s w o t k i n c l u d e s
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of God lo all men, found in Hebrew
prophetic writings and especially in the
New Testament, and in Jesus' commission
to his APOSTLES to "make disciples of all
nations." Vigorous missionary activity,
pioneered by St. Paul, spread Christianity
through the Roman Empire and beyond.
From the 5th to the 10th centuries the rest

of Europe was converted (sometimes by
force), though NAfrica was lost to islam.

ITtere was then little missionary activity
until after the Council of trent, when the
Roman Catholic Church sent missionaries,
especially JESurrs. to the Far East and the
empires of Spain, Portugal and France;
such work has been administered since
1622 by the Congregarion for the
Propagation of the Faith, Protestant mis¬
sionary work began in the 17th century
among the American Indians but became a
major enterprise only after the evangelical
revival, when numerous missionary
societies, denominational and voluntary,
were formed, starting with the Baptist
Missionary Society (1792). Today, mis¬
sions operate in most countries of the
world, aiming to help native churches and
to do medical and educational work.
MISSIONS, Religious, organized at¬
tempts to spread religious faith and con¬
vert others to belief. Those who carry out
the propaganda of faith from their own
conv ic t ions a re ca l led miss ionar ies . A l¬
though missionary persuasion has been a
provision of many religions tliroughout
the ages, the preponderance of religious
nrissions have been undertaken by Budd¬
hists. Muslims, and Christians.
Mississippi the Magnolia State, east
south central state of the US South, on the
Gulf of Mexico. The Mississippi Rforms
much o f i ts Wborder. Most o f the s ta te
lies in the low-lying Gulf coastal plain and
Mississippi alluvial plain.

Settlers hungry for fertile cotton-grow¬
ing land poured into Mississippi early in
the 19th century. Plantations were estab¬
lished in the della and river regions of the
Sand W; by 1840, slaves outnumbered
whites. The Civil War replaced the planta¬
tion system with sharecropping, which
reduced poor whites as well as blacks to
serv i tude . A f te r Recons t ruc t ion , the re¬
s to red Democra t i c e l i t e d i sen f ranch ised
and segregated the black population. The
power of the large landowners was over¬
turned in 1904 by apopulist revolt of poor
whi te fanners in the Nand E. Neverthe¬
less, the state continued backward and cul¬
turally isolated from the rest of the
country. Poverty, segregation, lynchings.

MiRri.wIppi Profile
Name of state: Mississippi
Capital: Jackson (Other cities: Biloxi,
Meridian, Hattiesburg. (Jreenviile, Gulf-
pon)
Neighbors: Tenn., Ark., La.. Ala.
Statehood: Dec. 10.1811 (20th stale)
Familiar name: Magnolia State
Area:47,716sqmi
Population (1990): 2,573,000 (Rank: 31)
%change 1980-90: 2.1
Density persq tni: 54.9

metropolitan: 30.1
Electoral votes: 7
Racial comp.: White. 63.5%: black,
35.6%; Hispanic, 0.6%; Asian, 0.5%
Per capita money income (1987); $8,088
(Rank; 50)
Elevation: Highest-806fl, Woodall Moun¬
tain. Lowesi-sea level, Gulf of Mexico
Motto: Vinuie et armis ("By valor and
arms' ' )
State flower: Magnolia
State bird: Mockingbird
State tree: Magnolia
State .song: "Go, Mississippi"
I N D U S T R Y A N D T R A D E
Gross state product (1988):
$32.1 bil. (Rank: 32)
Farm products: B r o i l e r s , c o t t o n ,
soybeans, cattle
Farm marketings (1989):
$2.3 bil. (Rank; 27)
Manufactures: Transportation equip¬
ment, elearical equipment, food products,
clothing, wood products, chemicals, paper
products, machinery
Value of mfrs. shipped (1987):
$24.4 bil. (Rank; 30)
Mining: Petroleum, natural gas

prohibition, aban on teaching evolution,
and high rates of illiteracy were hallmarks.

Althou^ Mississippi violently resisted
the civil rights movements of the 1950s
and 1960s, racial desegregation was ac¬
complished with unexpected ease in the
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1970s. Today African Americans hold
elecied office at all levels.

In recent years, progressive state gover¬
nors have actively sought new industries,
and economic growth has reduced the
gaps between Mississippi and other states
on many significant social indicators. Yet
Mississippi still ranks at or near the bot¬
tom on such measures as per capita in¬
come and educational expenditures per
pupil.
MISSISSIPPIAN, the antepenultimate
period of the paleozoic, lasting from about
345 to 315 miDion years ago. (See also
c a r b o n i f e r o u s ; g e o l o g y. )
MISSISSIPPI RIVER, the chief river of
the North American continent and one of

the world’s great rivers. It divides the US
f rom N to Sbe tween Lake I t asca i n NW
Minn, and the Gulf of Mexico below New
Orleans, La. Known as the "father of
waters," it drains an area of approximately
l,247.000sqmi.

With the MISSOURI and OHIO rivers (its
chief tributaries) and the Jefferson-
Beaverhead-Red Rock system it forms the
world’s third longest river system (some
3,710mi). Its main course is some 2348mi.
It receives more than 250 tributaries. The
Mississippi is noted for sudden changes of
course; its length varies by 40-50mi pCT
year. Tlie river’s average discharge is
1.640,000cu ft per sec, but in high water
season this soars to some 2,300,000cu ft

per sec.
Flooding is aserious problem, but dikes

and levees have been built to contain its

periodic massive overflows. The river is a
major transportation artery of the US and
was of fundamental importance in the
development of the American continent.
M I S S O U R L t h e S h o w M e S t a t e , w e s t
nor th cen t ra l s ta te o f the US Midwes t ,
bordered on the Eby the Mississippi R.
TTie Missouri Rcrosses the state W-E to

join the Mississippi near St. Louis. Nof
the Missouri, prairies predominate; Sare
the hills of the Ozark Plateau.

St. Louis was aFrench fur-trading post
when the Lewis and Claric Expedition
passed through in 1803. Settlement of ttie
region was slow. The Mississippi Rbound
it to the South, and Missouri was admitted
to the Union as aslave state by the Mis¬
souri Compromise of 1820. But the Mis¬
souri Rconnected it to the west, and St.
Joseph and Independence became jum-
ping-off points for migrants bound for
California and Oregon in the 1840s. The
pony express and later the Union Pacific
RR had Aeir termini in Missouri. Missouri

M i s s o u r i P r o fi l e
Name of state: Missouri
Capital Jefferson City (Other cities; St.
Louis. Kansas City, Springfield, Inde¬
pendence, St, Joseph, Columbia)
Neighbors: Iowa, Nebr., Kan., Okla.,
Ark.,Tenn..Ky„ 111.
Statehood; Aug. 10,1821 (24th state)
Famil iar name: Show Me State
Area: 69,686sq mi
Population (1990): 5.117,000 (Rank; 15)
%change 1980-W; 4.1
Density per sq mi: 74.3
%metropolitan: 66.2
Electoral votes: 11
Racial comp.: White, 87.7%; black.
10.7%; Hispanic, 1.2%; Asian, 0.8%
Per capi ta money income (1987) :
$11,203 (Rank: 27)
Elevation; Highest-1,772ft, Taum Sauk
Mountain. Lowest-230ft, St. Francis River
inDunkiin County
Motto; Salus popuU suprema lex eslo
("Let the welfare of the people be the
supreme law")
Sta te flower : Hawthorn
State b i rd: Bluebird
State tree: Flowering dogwood
State song ;"Missouri Waltz"
I N D U S T R Y A N D T R A D E
Gross state product (1988):
$84.0 bil (Rank: 15)
Farm products: Cattle, soybeans, hogs,
dairy products
Farm marketings (1989):
$3.9 bil. (Rank; !3)
Manufactures: Transportation equip¬
ment, food products, chemicals, electrical
equipment, fabricated metal products,
printed materials, machinery
Value of mfrs. shipped (1987):
$59.9 bil. (Rank; 14)
Mining: Limestone, lead, coal

adhered to the Union in the civil war, but
Southern sympathies were strong and the
state was the scene of minor batt les as
well as postwar lawlessness. After the
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pies, poplar, willow, linden and haw¬
thorns, while the common mistletoes of
the US (PhoraJendron spp and Ar-
ceuthobium spp} occur on most deciduous
trees and some conifers. Mistletoes derive
s o m e o f t h e i r n u t r i e n t s f r o m t h e h o s t

plants, but being green produce some by
PHOTOSYNTHESIS. Seed dispersal is
achieved by fruit-eating birds that deposit
the seeds on the bark of trees.
M I S T R A L , F r 6 d 6 r i c ( 1 8 3 0 - 1 9 1 4 ) ,
French poet. He won the 1905 Nobel Prize
for Literature and for his work as leader of
amovement to restore the former glories
of the Provencal language and culture.
Among his works are the epic poems
Mireio (1859), Calendau (1867), Nerto
(1884) and Lou Pouimo duo Rose (1897).
MISTRAL, Gabriela (1889-1957). pen
name of Chilean poet, educator and
diplomat Lucila Oodoy Aicayaga,
awarded the Nobel Prize for Literature in
1945. Her simple, lyrical poems express a
deep sympathy with nature and mankind.
Her work includes Desolation (1922) and
Tenderness (1924).
MISTRAL, cold wind blowing Sfrom
the Central Plateau of France to the NW
Mediterranean. It occurs mainly in winter,
and speeds up to about 90mph have been
recorded. It is ahazard to air and surface
transport, crops and buildings.
MITCHELL, John (1870-1919), US
labor leader; president of the united mine
WORKER.S (1898-1908) and vice-president
of the AFL (1899-1914). He was acon¬
servative whose advocacy of harmonious
relations between labor and capital aliena¬
ted him from many union members.
M I T C H E L L , J o h n N e w t o n ( 1 9 1 3 -
1988), US lawyer and public official, at¬
torney general 0967-72) in the ad¬
ministration of Richard nixon. Tough on
crime and dissent, he was convicted
(1975) of conspiracy, obstruction of jus¬
tice, and peijury for his part in covering
up the WATERGATE affair and served 19
months (1977-79) in prison.
MITCHELL, Margaret (1900-1949).
US writer. Her best-selling and only
novel. Gone With the Wind (1936) won
the 1937 Pulitzer Prize and was made into
aphenomenally successful film (1939).
MITCHELL, Maria (1818-1889), US
a.stronomer, who discovered acomet in
1 8 4 7 . S h e w a s t h e fi r s t w o m a n t o b e
elected to the American Academy of Arts
and Sciences (1848) and was professor of
astronomy at Vassar College (1865-88).
M I T C H E L L , W e s l e y C l a i r ( 1 8 7 4 -
1948), US economist and educator. He

war. the growth of the national railroad
system, of which St. Louis and Kansas
City became hubs, strengthened Mis¬
souri’s tics to the northern states. While
Missouri's agriculture flourished, its cities
became major industrial centers. Tradi¬
tionally southern areas of Mi.ssouri and its
large cities tend to vote Democratic, al¬
though suburban area.s are becoming in¬
creasingly Republican.
MISSOURI COMPROMISE,
adopted by the US Congress in 1820. to
resolve the issue of Missouri’s admission
to the Union as aslave state. At the time
of Missouri’s first petition (1819), there
were 11 f ree and I I s lave s la tes in the
Union. The addition of Missouri would
have changed the balance of power in the
US Senate and reopened the bitterly con¬
t e s t e d i s s u e b e t w e e n N a n d S a s t o
whether slavery should be permitted and
allowed to spread in the US. Action on
Missouri’s petition was delayed until
Maine (formerly apart of Massachusetts)
requested admission as afree state. A
series of maneuvers led by Henry clay
resulted in Missouri being admitted as a
state in which slavery was legal, while
Maine was admitted as aslate in which it
was not. with the added proviso that
slavery would not be permilt̂  in the rest
of the territory of the Louisiana purchase
(of which Missouri had been part) Nof
36' 30’. The compromise was later
repealed in 1854 by the kansas-nebraska
ACT. which introduced the doctrine of
popular sovereignty.
MISSOURI RIVER, longest river in the
US (about 2.466mi) and the chief tributary
of the MississiPPL with which it forms the
major waterway of the US. Formed in SE
Mont, by the Jefferson, Madison and Gal¬
latin rivers in the Rocky Mls. it flows N
and then Ethrough Mont, and then enters
NDak., continuing generally SE to empty
into the Mississippi RNof St. Louis.

Its main tributaries along the way in¬
clude the Cheyenne, Kansas, Osage.
Platte, Yellowstone, James and Milk
rivers. The Missouri was explored by
JOUCT and Marquette in 1673 and the
LEWIS AND CLARK EXPEDHTON in 1804-05.
Like the Mississippi, it has been subject to
disastrous flooding, which has been
brought under control in the past three
decades.
MISTLETOE, many species of evergreen
plant parasites with small inconspicuous
flowers, belonging to the family Loran-
thaceae. In Europe, the common mistletoe
(Viscum album) commonly grows on ap-

a m e a s u r e
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helped organize (he National Bureau of
Economic Research (1920) and was its re¬
s e a r c h d i r e c t o r, 1 9 2 0 - 4 5 . H e s m e d o n
many government boards and was alead¬
ing authority on business cycles.
NOTCHELL, William Lendrum "Billy"
(1879-1936), US army officer and aviator.
After leading US air services in WWI, he
became an active champion for astrong
air force independent of anny or naval
contro l . Cour t -mai t ia led for insubord ina¬
tion, and suspended from duty for five
years in 1925, he resigned firom the army
in 1926.
MITE, aminute relative of the spiders,
with arounded body and four pairs of
legs. Mites are usually overlooked be-
cuise they are so small but they live al¬
most everywhere, including very unusual
places. The cheese mite infests cheese,
another lives in the nostrils of seals, and
one lives in the ears of army worm moths.

Mites feed by sucking the juices of
plants and animals. Consequently, some
are pests and may cany diseases, such as
shrub typhus. Others cause itching and
scabs when they get under the skin.
MITFORD, Jessica (1917- ), English-
born US writer known as the "Queen of
the Muckrakers." In addition to her exposd
of the funeral industry in The American
Way of Death (1963), she has excoriated
tile Famous Writers School, "fat farms"
for wealthy women, and ti» US prison
system. Asister of Nancy Mitford, ̂ e has
chronicled her eccentric family in Daugh¬
ters and Rebels (1960) and AFine Old
Conflia(\977).
MITFORD, Nancy (1904-1973), English
author known for her witty, sophisticated
portrayals of the English upper classes in
such nove l s as Love i n aCo ld C l ima te
(1949) and Don’t Tell Alfred (I960). She
also wrote biographies; Madame de Pom¬
padour (1954,1968), Voltaire in Love
(1957) md Frederick the Great (\970).
M I T H R A o r M I T H R A S , I n d o - l r a n i a n
sun-god. one of the ethical lords or gods
in zoROAsnuANisM. By 400 BC, he was the
chief Persian deity. His cult spread over
most of Asia Minor and, according to
P l u t a r c h , r e a c h e d R o m e i n 6 8 B C .
Mithraism was especially popular among
the Roman legions. Roman Mithraism,
which amount^ to avirtual parody of
Christianity, declined after AD 200 and
was officially suppressed in the 4th cen¬
tu ry.
M I T O C H O N D R I A . S e e c e l l
MITOSIS, the normal process by which a
CELL divides into two. Initially the

C H R OM OS OM E S b e c o m e v i s i b l e i n t h e
nucleus before longitudinally dividing into
apa i r o f pa ra l le l ch romat ids . The
chromosomes shorten and thicken and ar¬
range themselves On aspindle across the
equator of the cell. Die cell then divides
so that each daughter contains afuU com¬
plement of chromosomes.
MITTERRAND, Francois (1916- ),
writer, political leader and president of
France (1981- ). Acabina minister in
11 governments during the Fourth
Republic, he opposed De Gaulle's estab¬
lishment of the Fifth Republic in 1958.
Candidate of the non-Communisi lef t , he
first ran for the presidency in 1965 and
was defeated by De Gaulle. He became
head of the Socialist Party in 1971 and
again ran unsuccessfully for the presiden¬
cy in 1974. He finally won in 1981 and
was reelected in 1988.
MIX, Tom (1880-1940), US film actor
and director whose popular westerns fea¬
tured spectacular photography and daring
horsemanship. He starred in such silent
films as Desert Love (1920) and Riders of
the Purple Sage (1925) and in numerous
films of the 1930s.
MIXTECS or Mixtecas, Indian people
occupying Guerrero, Puebla and Oaxaca
states, in SW Mexico. They were one of
the most important and culturally ad¬
vanced pre-Columbian peop les in
Mesoamerica. They eclipsed the zapotbc
INDIANS by the 14th century, but were
themselves overshadowed by the aztecs
prior to the arrival of the Spanish, who
defeated the last Mixtec kingdom cl550.
The Mixtec language is today spoken by
some 300,000 Mexican people.
MOBILE amoving, three-dimensional
abstract sculpture. The form was invented
by Alexander CALr®ftcl930 and named by
Marce l D ixmAMP. Amobi le cons is ts o f a

group of shapes connected together by
rods or wires, and suspended to move
fieely in the air, changing the spatial
relationships among the pieces as they
t u r n .

MOBILE BAY, Battle of,
conflict on Aug. 5, 1864, in which Union
a d m i r a l f a r r a g o t ' s c o m m a n d b r o k e
through the Confederate defensive forts
and torpedo lines and destroyed key units
of the South's fleet. The battle form^ part
of the North's wider strategy to encircle
the Confederacy.
MOBIUS STWP, alopolopcal space
(see TOPOLOGY) formed by joining the two
ends of astrip of paper or other material
after having turned one of the en^s

a v n . W A R
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MODIGLIANI, Amedeo (1884-1920).
Italian painter and sculptor. He is best
k n o w n f o r s t u d i e s o f n u d e s a n d f o r

portraits, works characterized by elon¬
gated forms and elegant draftsmanship.
He was influenced by African sculpture
and by brancusl
MODIGLIANI , F ranco (1918-
Italian-bom US economist, winner of the
1 9 8 5 N o b e l P r i z e f o r E c o n o m i c s f o r
analyzing the behavior of household
savers and the functioning of financial
markets .
MODOC INDIANS, North American In¬
dian tribe who occupied parts of what is
now Cal. and Ore. They are closely related
to the KLAMATH iNDiAN.s, with whom, in
1864. they agreed to move to an Ore.
reservation. In 1870 aModoc group, led
by Chief Kintpuash ("Captain Jack"), fled
back to NCal. The group was attacked by
aUS army unit, bringing about the Modoc
War (1872-73). Gen. Kward Canby was
killed during the peace negotiations, and
the tribe subsequently relumed to Ore.
MOGUL EMPIRE. 16th- and 17th-cen¬
tury empire in India, founded by Babur,
who invaded India from Afghanistan in
1526. His son Humayun was defeated by
the Afghan Sher Shah Sur. but Mogul
power was restored by akbar (1556-
1605). He established fimi, centralized
government throughout Afghatiistan and
Nand central India.

The Mogul "golden age” was in the
reign of shah jehan (1628-58). During
this time, theTAJ mahal, the Pearl Mosque
of Agra and many of Delhi’s finest build¬
ings were erected. In the 1700s, the rising
power of the Hindu Mahrattas weakened
the empire. In 1803 the British occupied
Delhi and in 1857 they deposed the last
puppet Mogul emperor, Bahadur Shah II.
M O H A M M E D , o r M u h a m m a d o r
Mahomet (c57{)-632). "the Praised One,"
founder of islam, the Muslim faith. He
was bom in Mecca and was amember of
its ruling tribe. He became amerchant and
his trade from Mecca brought him into
contact with Judaism and Christianity. At
the age of 40, he had avision of the
archangel Gabriel which bade him go
forth and preach. This, and subsequent
visions, were recorded in the koran. the
Mu.slim sacred book.

Mohammed proclaimed himself God’s
messenger and called on the Meccans to
accept Allah as the only god. At fiisl, he
made few converts. Among the earliest
were his wife Khadija, his daughter
Fatima, her husband and his cousin. Ali,

through an ancle of 180*. it is of interest
in that it has only one side: if aline is
drawn from apoint Aon the surface paral¬
lel to the edges of the strip it will even-
tually pass through apoint A’ directly
through the paper from A. This circle is
known as anonbouning cycle since it does
not bound an area of the surface.
MOBUTU SESE SEKO(I930-
bom Joseph D6sir€ Mobutu, president of
the Republic of Zaire (formerly the Bel¬
gian Congo) from 1965. He ou.sted Presi¬
dent kasavubu. He was credi ted for in¬
stilling anational consciousness in a
country made up of 200 tribes, in part by
suppressing or coopting all opposition and
establishing apersonality cult. But his
government became notorious fix its in¬
competence and corruption. Mobutu him¬
self was alleged to have amassed $5 bil¬
l i o n .
MOCKINGBIRDS, afamily, Mimidae.
of songbirds of the Americas; or, certain
species within that family. They are long¬
tailed birds with short, rounded wings and
well-developed legs, which skulk in low
scrub feeding on insects and fruit. Certain
species may (lick their wings when search¬
ing for food, perhaps lo disturb insects that
would otherwise remain undetected.
MOCK ORANGE, small garden bush
belonging to the saxifrage family and
known for its clusters of tiny, light-
colored, often-fragrani flowers. Various
hybrids are grown in the US and Mexico.
MODE, in music, the method of tone
selection as abasis for melody and har¬
mony. Starting on any "home" note to
designate key. each mode follows afixed
progression of tones and semitones to
form ascale. By about 1600 Western
music retained only the major and minor
modes of 14 that grew from the eight
plainsong modes of Medieval church
music. The ei^t Greek modes, ancestors
of these, were conceived from the top note
d o w n .
MODERNISM, in Christian theology, a
movement in the late 19th and early 20th
centuries that aimed to reinterpret tradi¬
tional doctrine to align it with modem
trends in philosophy, history and the
sciences. It espoused the libe ,̂ critical
view of the Bible, was skeptical about the
historicity of Christian origins, and
downgraded traditional credal dogma.
Modern ism became dominant in Protes¬
tantism (though opposed by ftjnda.M£N-
tausm). The similar movement in Roman
Catholicism was formally condemned by
Pius X(1907) and largely disappeared.

).
).
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and his fiiend abu bakr. As Mohammed's
influence increased, the Meccans began to
fear he might gain political control of the
city. They persecuted his followers and

?lotted to murder him. In 622, he fled toathrib, which he subsequently renamed
MEDINA, “Ci^ of the Prophet," with Abu
Bakr and some fo l lowers. Th is event is
known as the Hegira (departure). Muslim
calendars are dated flom the Hegira.

In Med ina , Mohammed fo imed an I s¬
lamic community based upon religious
faith rather than tribal or family loyalties.
He rapidly extended his territory by con¬
quest and conversion. In 630, after along
period of warfare with Mecca and winning
the battles of Badr (624) and Uhud (625),
he captured Mecca with little bloodshed,
making it both the political and religious
capital of Islam. He proclaimed the kaaba
amosque and laid down the ceremonies of
the Had] (pilgrimage) to Mecca.
M O H A M M E D R E Z A S H A H P A H ¬
LAVI (1919-1980), shah of Iran (1941-
79). He succeeded to the throne when his
father, reza shah pahlavi, was forced into

exile by British and Soviet occupation for¬
ces. He was himself forced (1953) into a
brief exile by the nationalist prime tnini-
s te r Mohammed mossa i^gh, bu t the US
engineered acoup expelling Mossadegh
and restoring the shah to power. Tbe shah
used ir^’s oi l revenues to modernize die

country as rapidly as possible, and with
US aid he built alarge military force. His
policies provoked opposition on all sides,
particularly among anti-Western Islamic
fundamentalists. Dying of cancer, the shah
l e f t I r a n i n J a n . 1 9 7 9 i n t h e m i d s t o f
str ikes and v io lent demonstrat ions. Later

was professor at the bauhaus 1923-28. He
founded the Chicago Institute of Design in
1939 and was an important influence on
US industrial design
MOJAVE or MOHAVE DESERT, an
area of barren mountains and desert val¬

leys in SCal. It is swept by strong winds;
average annual rainfall is 5in. It includes
DEATH VALLEY in the N, and the Joshua
Tree National Monument in the S. It is a
rich source of minerals.

MOLASSES ACT. prohibitive duties in¬
troduced by England in 1733 in an attempt
to force the American colonies to import
molasses, sugar, rum and other spirits ex¬
clusively from the British West Indies.
Rend«^ ineffective through smuggling,
it was replaced by the Sugar Act (1764).
MOLD, general name for anumber of
filamentous fungi that produce powdery
or fluffy growths on fabrics, feJods and
decaying plant or animal remains. Best
known is the blue bread mold caused by
P e n i c i l l i u m . f r o m w h i c h t h e a n t i b i o t i c ,
PENictLUN, was first discovered.
MOLDAVIA, historic region in eastern
Romania. It belonged to Romania from
1918 to 1940, when aportion of it was an¬
nexed by the Soviets.
MOLDOVA, independent republic in SE
Europe, formerly the Moldavian Soviet
Socialist Republic of tbe USSR.

that year an Islamic republic was declared
by Ayatollah Ruhollah Khomeini.
MOHAWK INDUNS, North American
tribe of Indians, members of the iroquois
League. TTtey aided the British in their
victories at Lake Geoige, 1755, and Fort
Niagara, 1759, and during the rev<xution-
a r y w a r

M O H I C A N I N D I A N S , n a m e o f t w o r e ¬
la ted Nmth Amer i can Ind ian t r i bes ; t he
Mahican Indians of the upper Hudson R,
and the Mobegan Indians of SW Conn.
AftM the coming of the Dutch, the
Mahicans dispersed westward. The
Mobegans and the PEt^err iNDtANS were at
this time living as one tribe. They enjoyed
great power under Sassacus and Uncas.
Today only afew Mohegans survive,
MOHOLY-NAGY, L4szl6 (1895-1946),
Hungarian painter, designer and member
of Che German Construct ivist school. He

Official name: Republic of Moldova
Capital: Kishinev
Area: 13,(XX)») mi
Population: 4,34 i,000
Language: Romanian
Religion: Romanian Orthodox, Roman
Cathol ic

Land. Moldova is bordered on the Wby
Romania and on Che N. E, and Sby Uk¬
raine. It is ahilly but fertile plain, its con¬
tinental climate moderated by the nearness
of the Black Sea. ’Hie Dnieper Rflows S
to the Black Sea near the country’s Ebor¬
der, separating historically Romanian ter¬
ritory from Ukrainian.
People. Moldavians, who speak Roma-
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nian, constiiuje 64% of the county's
population. Ukrainians 14%, Russians
13%. and others 8%.
Economy. Moldova has avaried agricul¬
ture, producing wines, fruits, vegetables,
and grains. Industry is concentrated
around Tiraspol, which produces machine¬
ry. machine tools, and durable consuiuu-
products.
History. Moldova is pan of the historic
region Bessarabia, which was ruled at
various times by Turkey. Russia, and
Romania. The USSR took Moldova from
Romania in 1940. Mo ldova dec la red i t s
independence from the USSR in Aug.
1991 and in Mar. 1992 became amember
of the UN.
M O L D A U R I V E R . S e e v l t a v a .
MOLE, pigmented spot or nevus in the
SKJN. consisting of alocalized group of
special ceils containing C h a n g e
in amole, such as increase in size, change
of color and bleeding should lead to
.suspicion of melanoma.
MOLECULAR BIOLOGY, the study of
the strucrurc and function of the molecu¬

les which make up living organisms. This
includes the study of proteins, enzymes,
CARBOHYDRATES, FATS and NUCLHC ACIDS
(See also biochemistry, b io logy, b iophy¬
s i cs . )
M O L E C U L A R W E I G H T , t h e s u m o f
the ATOMIC WEIGHTS of all the atoms in a
MOLECULE. It is an integral multiple of the
empirical fcwmula weight found by
chemical analysis, and of the equivalent
weight. Molecular weights may be found
directly by mass spectroscopy, or deduced
from related physical properties including
gas density; effusion; osmotic pressure
(see osmosis), and effects on solvents;
lowering of vapor pressure and freezing
point, and raising of boiling point: for
large molecules the ultracemrifuge is used.
MOLECULE, entity composed of atoms
linked by chemical bonds and acting as a
unit; the smallest particle of achemical
compound which retains the coMPOsmON
and chemical properties of the compound.
The composition of amolecule is repre¬
sented by its molecular formula.

Elements may exist as molecules, e.g.
oxygen O2. phosphorus P4- Free radicals
and IONS are merely types of molecules.
Molecules range in size from single atoms
to macromolecules—chiefly proteins and
PCR.YMERS—with MOLECULAR WEIGHTS Of
10,000 or more. The chief properties of
molecules are their structure (bond lengths
and angles)—determined by electron dif¬
fraction. X-ray diffraction and spectro.

scoPY—spectra, and dipole moments.
MOLES, small insectivores adapted to an
underground digging existence, family
Talpidae. The family includes anumber of
species of European and American dis¬
tribution. All have large spade-shaped
hands projecting sideways from the body
and long, mobile muzzles. The eyes, are
small, and there is no external ear. They
are sol i lary animals and l ive in a
complicated system of burrows, feeding
on soil invertebrates, largely earthworms.
Parallel evolution has produced identical
adaptations in marsupial moles and golden
mo les .
MOLlfeRE, stage name of Jean-Baptiste
Poquelin (1622-1673). France's greatest
comic dramat ist , renowned for h is sat i re
on hypocrisy and his characters personify¬
ing particular vices and types. After tour¬
ing the provinces as actor-manager and
playwrî t for many years, he eventually
became established in Paris with the suc¬
cess of Les Pr^cieuses ridicules in 1659.
Among his best-known works are Tarluffe
(1664). Le Misanthrope (1666), Le Bour~
geois gentil-homme(\fslQ) and Le Malade
imaginaire (1673).
M O L L U S K S , s o f t - b o d i e d i n v e r t e b r a t e s ,
typically having acalcareous shell into
which the body can withdraw. They in¬
clude slugs and snails, limpets, wir̂ es.
CLAMS, mussels and oysters, as well as the
apparently dissimilar octopuses and
squids. Mollusks have adapted to an incre¬
dible variety of niches in the sea, in fresh
water and on land. This has resulted in
equal diversity of structure and habit.
Major groups of mollusks include bi¬
valves, CEPHALOPODA, chitons and gastro¬
poda.
M O L L Y M A G U I R E S , I r i s h - A m e r i c a n
secret society in the Pa. anthracite mining
a r e a c l 8 6 2 - 7 9 , w h o s e n a m e w a s b o r ¬
r o w e d f r o m a n I r i s h a n t i - l a n d l o r d
organization. In atime of harsh conditions
and labor unrest, its members were alleged
to have been responsible for intimidation,
sabotage and even murder against police
and mining officials. They were exposed
on the testimony of mnkerton agent
James McPar lan, who infi l t rated the or¬
ganization.
M O L LY P I T C H E R S e e p i t c h e r , m o l l y .
MOLNAR, Ferenc (1878-1952), Hun¬
garian author and playwright, who lived in
the US from 1940. His play Liliom (1909)
was adapted as the musical Carousel
(1945). He also wrote novels and short
stories.
MOLOCH, the Canaanite god of fire, to
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whom children were sacrificed, identified
in the Old Testament as agctd of the Am¬
monites. His worship, introduced by King
Ahaz, was condemned by the prophets,
and hi? sanctuary at Tophet near
Jerusalem later became known as Gehen-

trace element in plants and acatalyst in
bacterial nitrogen fixation. AW 95.9, mp
2610*C, bp 5560'C, sg 10.2 (20‘C).
MOMENTUM, the product of the mass
and linear velocity of abody. Momentum
is thus avector quantity. Hie linear
momentum of asystem of interacting par¬
ticles is the sum of the momenta of its par¬
ticles, and is constant if no external forces
act. The rate of change of momentum with
time in the direction of an applied force
equals the force (Newton’s second law of
motion—see mechanics). In rotational
motion, the analogous concept is angular
momentum, the product of the moment of
inertia and the angular velocity of abody
relative to agiven rotation axis. If no ex¬
ternal forces act on arotating system, the
direction and magnitude of its angular
momentum remain constant.
MONACO, independent principality on
(he Mediterranian near the French-ltal ian
border, about 370 acres in area. It is atou¬
rist center with ayachting harbor and a
w o r l d - f a m o u s c a s i n o . S i n c e 1 9 6 0 l a n d
reclamation has increased Monaco's s ize

by 20%.

n a .

MOLOTOV, Vyacheslav Mikhailovich
(1890-1986). bom Vyacheslav Mik¬
hailovich Skriabin, Russian diplomat- He
became aBolshevik in 1906, and after the
RUSSIAN REvoumoN quickly rose to power
in the Communist Ftoy. He was Soviet
premier 19309641 under Stalin. As
foreign minister 1939-49 and 1953-56, he
negotiated the 1939 nonaggression pact
with Germany and played an important
role in the USSR’s wartime and postwar
re la t ions w i th the Wes t . Under Khn ish -
chev, he lost power and held only minor
posts, and in 1964 it was revealed that he
had been ejcpelled ftora the Communist
Party.
MOLTING, the shedding of the skin, fur
or feathers by an animal. It may be a
seasonal occurrence, as aperiodic renewal
of fiir or plumage in mammals and birds,
or it may be associated with growth, as in
insects or crustaceans. In birds and mam¬
mals the molt is primarily to renew worn
fur or feathers so chat plumage or pelage is
kept in good condition for waterproofing,
insulation or flight. In addition it may
serve to shed breeding plumage in birds,
OT to change between summer and winter
coats. In invertebrates the rigid external
skeleton must be shed and replaced to
allow growth within. In larval insects the
fi n a l m o l t s a r e i n v o l v e d - i n t h e
smrAMORPHOsis to adult form.
MOLUCCAS, or Spice Islands, agroup
of fertile, volcanic islands in EIndonesia,
between Celebes and New Guinea. Once
the center of the world trade in nutmeg
and cloves, the islands now export copra
and forest products, as well as spices.
MOLYBDENUM (Mo) , s i l ve r y -g ray
metal in Group VIB of the periodic table;
atransitional element. It is obtained com¬
mercially by roasting molybdenite in air
and reducing the oxide formed with carb¬
on in an electric furnace or by the thermite
process to give ferromolybdenum. Be¬
cause of its high melting point, it is used
to support the filament in electric lamps
and for furnace heating elements. It also
finds use in corrosion-resistant, high-
temperature STEELS and alloys. Molyb¬
denum is unreactive, but forms various
covalent compounds. Some are used as in¬
dustrial catalysts. Molybdenum is avital

Official name: Principality of Monaco
Capital: Monaco
Area:0.7sqmi
Population: 30,175
Growth ra te : 0 .9%

Lang^ge: French
Religion: Roman Catholic
Monetaiy unit(s): 1French franc =
100 centimes.

M o n a c o ’ s t o w n s a r e m o n i e c a r l o ,
Monaco-ViUe (capital), La CHondamine
(commercial center) and Fontvieiile (small
industrial area).

The reigning con.stilutional monarch.
Prince Rainier III, succeeded to the throne
in 1949 and married the US film actress
Grace Kelly in 1956.

In 1962. after acrisis with France over
Monaco’s tax free status, he proclaimed a
new constitution, guaranteeing fundamen¬
tal rights, giving the vote to women and
aboliriimg the death penalty.
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(1861-67), he promoted confederation of
Ae Canadian provinces and became the
first governor general of the Dominion of
C a n a d a ( 1 8 6 7 - 6 8 ) .
MONDALE, Walter Frederick ■●Frite"
(1928- ). 41si US vice-president (1977-
81), under James carter. His early career
was furthered by Hubert Humphrey. As a
Democratic senator from Minn. (1964-77)
he was known as aliberal and populist
reformer. Carter and Mondale ran again in
1 9 8 0 b u t l o s t t o R o n a l d r e a g a n a n d
George BUSH. He was the unsuccessful
Democratic candidate for president in
1984.
MONDRIAN, Piet (1872-1944), Dutch
painter and theorist, afounder of the db
snn. movement. At first asymbolist, he
was influenced by cubism, and evolved a
distinctive abstract style relating prim^
colors and black and white in gridlike
arrangements .
MONERA, group of primitive one<elIed
organisms that have no nucleus. Bacteria
and blue-green algae comprise the group’s
single division. Moncra, found throughout
the world, live in soil (parasitic species
live in organisms) and are able to survive
the extreme temperatures of hot springs
and frozen tundra.
MONET, Qaude (1840-1926), French
painter, leading exponent of iMPRes-
siONiSM. aterm coined after his picture Im¬
pression, Sunrise (1872). He worked in
and around Paris, in poverty in his early
years. Always fascinated by varying light
effects, around 1889 he began painting a
series of piemres of asubject at different
times of day, such as (hose of Rouen
Cathedral (1892-94). His last pictures of
Water Ulieszie virtually abstract.
MONETARISM theoretical position in
economics, chiefly associated with the
work of Milton Friedman of the University
of Chicago. This contemporary theory is
based on the 19th-century "quantity-of-
money" theory, which directly related
changes in price levels to changes in the
a m o u n t o f m o n e y i n c i r c u l a t i o n .
Monetarism, which stands generally in op¬
position to Keynesianism, advocates
curing inflation and depression not by fis¬
cal measures but rather by control of the
nation’s money supply—for instance, by
varying the interest rate charged by the
FEDERAL RESERVE SYSTEM and expanding or
limiting the sale of Treasury bills.
MONEY, in any economic system, is a
medium of exchange, of labor and
products, or for payment of debts.

The stability and value of paper curren-

The government consists of three coun¬
cillors. headed by aminister of state who
must be French. There is an 18-member
National Council elected for five-year
terms by universal suffrage, which shares
legislative powers with the Prince.
Foreign relations are controlled by France.
In recent years light industry and banking
have grown, but Che vitally important
tourism declined after the death of Prin¬
cess Grace in 1982.
M O N A R C H B U T T E R F L Y , D a n a u s
plexippus. an American butterfly remar¬
kable not only for its size and coloration,
but because it is one of (hose species of
butterfly (hat undertake long migrations.
In spring they fly north to Canada, relum¬
ing along exactly the same route in the
fall. As an antipredator device, monarchs
have an unpleasant taste; the coloration is
mimicked for protection by other less dis¬
tasteful species.
MONARCHY, form of government in
which sovereignty is vested in one person,
usually for life. Tlie office may be elective
but is usually hereditary. Amonarch who
has unlimited power is an absolute
monarch; one whose power is limited by
custom or const i tu t ion is acons i i tu r iona l
monarch. In modem par l iamentary
democracies amonarch is usually anon-
party political figure and asymbol of na¬
tional unity.
MONASTICISM. way of life, usuaUy
communal and celibate, always ascetic,
conducted according to areligious rule. It
is found in all major religions. Christian
monasticism aims at holiness by fulfilling
vows of poverty, chastity and obedience.

It was founded in Egypt by St. antony
OF THEBES, and spread rapidly. Most early
m o n k s w e r e h e r m i t s o r l i v e d i n s m a l l
groups; later, cenobites predominated, en¬
gaging in prayer, manual work, and some¬
times in teaching and scholarship. In W
Christianity, under the pervasive rule of
St. benedict of nursu, communit ies were
contemplat ive and "enclosed" (see
BENEDICTINE ORDERS), aS C.g. CISTERCIANS
are today, but auoustinian. Dominican and
FRANCISCAN ftioTS abandoned enclosure in
the 13th-century.

Important monastic centers included
Mount ATHOS. CLUNY and monte cassino.
M o n a s t i c i s m w a s a b o l i s h e d w h e r e t h e
REFORMATION succeeded, but has revived
and spread since the mid-l9ih century.
MONCK, Charles Stanley, 1st Baron
(1819-1894), Ir ish peer and Brit ish
Liberal member of Pariiamenc. As gover¬
nor general of British North America



8 2 8 M O N G O L E M P I R E

cy is usually guaranteed by governments
or banks (those invested with legal
authority to issue currency) with some
bullion holdings. However, it is tempting
for governments to over-issue money as
an easy way to pay their debts. This can
lead to INFLATION and devaluation of the
currency. In the last 20 or 30 years, there
has emerged aschool of economists who
argue that monetary policies (controlling
the volume of money in chculation)
should be utilized to acMeve MACRt^ONa
MIC objectives, such as growth rates,
employment levels and curbing inflahon.

TTje monetary system of the US during
most of the 19th century was based on
b i m e t a l i s m , w i t h t h e d o l l a r d e f m e d a s
371.25 grains of fine silver or 24.75 grains
of fine gold. From 1900, the dollar was
defined in terms of gold, with the passing
of the GOLD STANDARD ACT of 1900 and the
Gold Reserve Act o f 1934. However, in
1970 the dollar’s dependency on gold was
ended when the requirement set by the
Treasury of 25% gold backing for all
Federal Reserve notes was dropped.
M O N G O L E M P I R E , f o u n d e d i n t h e
1200s by GENGHIS KHAN, who united the
Mongol tribes of central Asia. Already su¬
perb horsemen and archers, the Mongols
were united by Genghis Khan into ahuge,
well-discipbned, swiftly-moving army,
which had conquered NChina by 1215
and then swept Wto engulf Bukhara.
Samarkand, Gurgan and SRussia in a
wave of terror and destruct ion. After his
death, the bloody Mongol invasions were
continued under his son Ogotai.

During 1237-40, the Mongol general
BATH KHAN, agrandson of Genghis Khan,
crossed the Volga, crushed the Buigars
and Kumans, devasta ted cent ra l Russ ia
and invaded Poland and Hungary. Further
conquest was halted only by the death of
Ogotai in 1241.

By about 1260 the Empire was or¬
ganized into four Khanates: the UKhanate
(Persia); the Kipchak Khanate, founded by
Ae GOLDEN HORDE (Russia); the Jagatai
(Turkestan); and the Great Khanate
(China). During kublai khan's rule
(1260-94) the Great Khanate became the
Yuan Dynasty of China. Tfie Empire
s t r e t c h e d f r o m t h e C h i n a S e a s t o t h e
Danube R. After his death, it disintegra¬
ted. But the Mongol tradition of conquest
was revived by Tamerlane in the 1300s
and BABUR in the 1500s.
M O N G O L I A N P E O P L E ’ S R E P U B L I C ,
previously known as Outer Mongolia,
republic in Central Asia between China

and Russia, set up in 1921.
Land. The country is asteppe plateau
fringed on the Nand Wby mountains.
Much of the SE is part of the Gobi desert.
The climate is dry, with harsh extremes of
temperature, and the country is very thinly
populated. There are forests in the
mountainous north.

Offic ia l name: Mongol ian People 's
Republic
Capital; Ulan Bator
Area: 604,000sq mi
Population: 2,247,000
Growth ra te : 2 .7%

Language: Mongolian
Religion: Lamaism
Monetary unit(s): 1togrog= 100 mongo

People. Over 50% of the population live
on state collective farms, and almost 25%
in the capital, Ulan Bator. Many people
continue to practice Tibetan Buddhism
(Lamaism). with monasteries allowed to
f u n c t i o n .

Economy. The economy is based on live¬
stock farming, principally of sheep and
goats, but also of horses, cattle, yâ  and
(in the desert) camels. There is some
agriculture and hunting of sable and other
wild animals for fur. Coal, iron ore, gold
and other minerals are mined. Industry is
developing at Choybaisan, Darkhan and
Ulan Bator, but is l imited to felts, furni¬
ture and other consumer goods. Chief ex¬
ports are of livestock, wool, hides, meat
and ores. The Trans-Mongolian railroad
links the country with Russia (its chief
trading partner) and China; roads and
communications are poor.
History. Formerly the heartland of the
MONGOL EMPIRE and aChinese province
since 1691, Mongolia declared itself inde¬
pendent in 1911, but was reoccupied by
China in 1919. With Soviet support the
country declared its independence again in
1921, and in 1924 adopted its present
n a m e a n d b e c a m e t h e w o r l d ’ s s e c o n d
communist state. Its government has since
maintained close links with the Coirunon-
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wealth of Independent Slates.
MONGOLOID, one of the three major
divisions of the human race. Mongoloids
generally have straight black hair, little fa¬
cial hair, yellow to brown skin and the
distinctive epicanthic fold, afold of skin
over the eyes which gives them aslanting
appearance. The Amerinds, Eskimos,
Polynesians and Patagonians are Mon¬
goloid peoples, as are the Chinese.
Japanese, Koreans, Indochinese and many
other Asian peoples.
M O N G O O S E S , s m a l l c a r n i v o r e s o f t h e

Viverridae, with areputation for killing
snakes and stealing eggs. There are about
48 species occupying avariety of habitats
around the Me^terranean, in Africa and
southern Asia. Most of them are diurnal,
feeding on lizards, snakes, eggs and small
mammais. They are usually solitary, al¬
though afew species form colonies, often
in burrows in termi te mounds. A l l mon¬
gooses have great immunity to snake
venom. One of the best-known species is
the common or Egyptian mongoose some¬
times known as the ichneumon.
MONISM, any philosophical system as¬
serting the essential unity of things—that
all things are matter (see materialism), or
mind (see edeausm), or of some other es¬
sence. Monism is contrasted with various
kinds of duausm or pluralism.
MONITOR AND MERRIMACK, two
pioneer ironclad warships famous for the
first battle fought by iron armored vessels
during the US civil war at Hampton
Roads. Va., on March 9,1862. The U.S.S.
M e r r i m a c k w a s a s c u t t l e d U n i o n s t e a m

frigate, salvaged by the Confederates,
renamed the C.S.S. Virginia and reinfor¬
ced with iron plate. The U.S.S. Monitor
was designed by John Ericsson and
equipped with arevolving gun uirrei. In
1 9 7 3 t h e M o n i t o r w a s l o c a t e d o n t h e
ocean floor off Cape Hatteras, N.C.. and
in 1983 its l,3C^pound aiKhor was
recovered.
MONK, Thelonius Sphere (19177-I982),
US jazz pianist and composer who
pioneered cool jazz in the 1940s and
1950s.

MONKEY, aterm used to describe any
higher primate, suborder Anthropoidea,
that is not an ape or aman. It includes
bo th New Wor ld and O ld Wor l d f o rms .
There is thus little uniformity in the group;
monkeys have adapted to avariety of
modes of life.

A l l have fla t tened faces , the Old and
New World groups being distinguished by
nose shape. New World, platynhine

monkeys, family Cebidae, have broad, flat
noses with the nostrils widely separated.
Old World catarrhines, family Cer-
copithecidae, have the nostrils separated
by only athin septum. Monkeys are nor¬
mally restricted to tropica] or subtropical
areas of the world. Old World forms in¬
clude langurs, colubuses, macaques,
guenons, mangabeys and hahoons.
Monkeys of the New World include sakis,
uakaris, howlers, douroucoulis, squirrel
monkeys and capuchins. (See also
ANTHROPOID APES.)
MONKEY FLOWER, name of alarge
group of herbs and shnibs in the figwort
family. Found mostly in wet areas, these
plants grow to aheight of 5-30in. The
spots on their petals give the impression of
amonkey.
MONMOUTH, Battle of, engagement in
the REVoumoNARY WAR. June 28, 1778,
near Monmouth Cour thouse (now
Freehold, N.J.). Gen. Charles lee's
t reacherous orders to re t reat led to S i r
Henry clinton's march on New York
City. Molly pitcher was the legendary
American heroine of the battle.
MONNET, Jean (1888-1979). French
economist and statesman; known as the
architect of aunited WEurope, He created
the Monnet Plan (1947) to help France’s
economic recovery from WWII, planned
and served as first president of the
E U R O P E A N C O A L A N D S T E E L C O M M U N I T Y

(ECSC) and helped plan the common
M A R K E T .

MONONUCLEOSIS, In fec t ious
glandular fever, common virus infection
of adolescence causing avariety of
symptoms including severe sore t̂ at,
HEADACHE. PEVER. malaise and enlargement
of LYMPH nodes and spleen. Skin rashes,
hepati t is (see uver) with jaundice,
pericarditis and involvement of the nerv.
ous SYSTEM may also be prominent. A
typical lymphocyte in the blood and
specific agglutination reactions (see an¬
tibodies AND antigens) are diagnostic.
Severe cases may require steroids, and
convalescence may be lengthy. It can be
transmit ted in sauva and has thus been

nicknamed the "kissing disease."
M O N O P O LY,
describing .significant control or owner¬
ship of aproduct or service (and thereby
its price) because of command of the
product’s supply, legal privilege or con¬
certed action. There are different kinds of
monopoly, patents and copyrights are
legal monopolies granted by agovernment
to individuals or companies. Anationai-

O T

a n e c o n o m i c t e r m
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coming governor from 1799 to 1802.
Daring Jefferson’s presidency, he was

envoy extraordinary to France (1803),
where he and Robert uvingston arranged
the terms of the Louisiana purchase, but
was less successfu l in Madr id , wi th the
Spaniards who refused to consider
American claims to WFla. As minister to
Great Britain (1806). he was unsatisfac¬
tory: his attempt to secure the presidential
candidacy from Madison in 1808 was a
failure. In IS! 1he was once again elected
governor of Va., and in the same year he
became Madison’s secreta^ of state. After
the British burned Washington, D.C., in
the WAR OF 1812, he added the duties of
secretary of war to those of secretary of
state (1814). In 1816 he easily defeated
his Federalist opponent for the presidency
and was reelect̂  unopposed four years
l a t e r .

Monroe’s administration years were
called the "era of good feeling." The
country prospered after the war and ex-
paitded westward. Monroe was amoderate
m a n w h o b e l i e v e d i n a d e c e n t r a l i z e d

federal government. During his presiden¬
cy, Fla. was purchased from Spain (1319),
Mo. was admitted to the Union (1821)
under the Missouri compromise, the Rush-

B^ot agreement (1817) was concluded
wî  Great Britain, the 49th parallel was
established as the US-Canadian boundary,
the MONROE DOCTRINE guaranteed that
European interference would not be
tolerated in the Americas and the Santa Fe
Trail to the SW was opened. Monroe
retired after his presidency, but served as
regent of the U. of Vii^inia and in 1829
presided over Va.’s constitutional conven¬
t ion .
MONROE, Marilyn (Norma Jean Baker
1926-1962), US movie star who became
world-famous as ablonde sex-symbol. A
comic actress of considerable talent, her
films include Gentlemen Prefer Blondes
(1953), The Seven-Year Itch (1955), Bus
Stop (1956) and Some Uke It Hot (1959).
MONROE DOCTRINE, adeclaration of
American pol icy toward the newly
independent slates of Latin America, is¬
sued by President James monroe before
the US Congress on Dec. 2. 1823. It stated
in effect that any attempt by European
powers to interfere with their old colonies
in the western hemisphere would not be
tolerated by the US and that the Americas
were "henceforth not to be coî idered assubjects for further colonizatiJm by any
European powers."

The declarat ion re l ied for i ts force on

ized industry or service such as the US
Post Office has amonopoly. Afranchise
granted by government to apublic com¬
pany to run apublic utility (such as an
electrical company) creates amonopoly.

Trading and industrial monopolies have
the power to decide upon supply and price
of goods. Sometimes labor unions act as
monopolies in the supply of workers’ ser¬
vices. In the case of national monopolies,
it is considered that they can provide
mass-produced goods or services at a
lower price, or more efficiently, than
could be provided in acompetitive situa¬
tion: in practice this is not always true.
Business or manufacturing monopolies
may often discourage competitors from
entering the field of competition. There is
legislation designed to control monopolies
that conspire to restrain price or trade (see
SHFJIMAN ANTITRUST ACT, CLAYTON ANTI¬
TRUST ACT; FEDERAL TRADE COMMISSION).
MONOTHEISM, belief in one God. con¬
trasted with POLYTHEtSM. PANTHEISM OT
atheism. Classical monotheism is held by
Judaism. Christianity and Islam: some
other religions such as early Zoroastria¬
nism and later Greek religion, are
monotheistic to alesser degrw. In the
theories of E. B. tylor, religions have
evolved from animism through polytheism
and henotheism (the worship of one god,
ignoring others in practice) to mono¬
theism. There is. however, evidence for
residual monotheism (the "High God") in
primitive religions.
MONROE, James (1758-1831), fifth
president of the US. 1817-25. He promul¬
gated the MONROE DOCTRINE onc of the
most fundamental statements of foreign
policy in the hi.story of American
diplomacy.

Monroe was bora in Westmoreland Co.,
Va. He fought in the Revolution, was
wounded at Trenton, commended for gal¬
lantry and became alieutenant colonel. In
1780 he began to study law under Thomas
JEFFERSON, and with his sponsorship was
elected to the Virginia House of Delegates
(1782), beginning acareer of public ser¬
vice which would last over 40 years. He
served in the Congress of the Confedera¬
tion (1783-86) and began his law practice
in 1788. Elected by Va. in 1790 for the
US Senate, he join^ Jefferson and James
MADISON in forming the Democratic
Republican Party.

Monroe’s first diplomatic foray as mini¬
ster to France (1794) went badly when he
criticized the jay treaty and was recalled.
He withdrew into Virginia politics, be-
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British reluctance, backed by hCT naval
supremacy, to see her own New World
position threatened by other European
states. President The^oie Roosevelt’s
corollary to the doctrine (1904) asserted
that the US had the power and the right to
control any interference in the affairs of
the hemisphere by outside governments,
and to rasure that acceptable governments
were maintained there (diis became
known as the "big slick" policy; it was
repudiated in 1928 by die Claric memoran¬
dum). Although the doctrine was mostly
ignored until the last decade of die 19th
century, it has remained afundamental
policy of the US.
M O N S O O N ,
prevailing wind direction reverses in the
course of the seasons, occurring where
large temperature (hence pressure) dif¬
ferences arise betw^ oceans and large
l a n d m a s s e s . B e s t k n o w n i s t h a t o f S E
Asia . In summer, mois t w inds, w i th as¬
sociated HURRICANES, blow ffom the Indian
Ocean into the low-pressure region of NW
bidia chat is caused by incense heating of
the land. In winter, cold dry winds sweep
Sfrom the high-pressure region of S
Siberia.
MONTAGE, an an technique in which
pictures or picture fragments, usually
chosen for their subject matter or mess^e,
are mounted together. It is used in adver¬
tising, notably with photographs (photo¬
montage), and also in motion-picture edit¬
ing where contrasting film sequences are
spliced together—a technique pioneered
by EiSEN?rEiN in The Balileship Poiemkin
(1925 ) .
M O N TA L E , E u g e n i o ( 1 8 9 6 - 1 9 8 1 ) ,

●Italian poet who received the 1975 Nobel
Prize for Literature.
MONTANA, the Treasure State, moun¬
ta in s ta te o f the US West . The sur face
rises from the Great Plains in the Eto the

Rocky Mts. in the W. The Missouri R
originates in SW Montana.

Vast, empty Montana—the "big sky"
country. 4th in size, 44th in population
among the states—was cross^ by the
LEWIS AND OjUIK EXPEDITION iu 1805. Fur
traders followed, but there was little settle¬
ment until gold was discovered in the
mounta ins in 1852 . M inera l - r i ch WMon¬
tana became arough mining frontier,
while EMontana was occupied by cattle
ranchers. Copper dominated the state from
1880 until the Anaconda Mining Co.
ended its operations in the 1970s. Wheat
farmers, brought to Che Montana plains by
the railroads early in the 20th century.

M o n t a n a g r o fi l e
Name of state: Montana
Capital: Helena (Other cities; Billings,
Great Falls, Butte. Missoula)
Neighbors: Canada (Saskatchewan, Al¬
berta, British Columbia), Idaho. Woy.,
SDak., N.Dak.
Statehood:Nov.8,1889(41ststate)
Famil iar name: Treasure State

Area: 147,138sqmi
Population (1990): 799.000 (Rank: 44)
%change (1980-90): 1.6
Density per sq mi: 5.5
%metropolitan: 23.9
Electoral votes: 3
Racial comp.: White. 92.7%; black.
0.3%; Hispanic, 1.5%; Asian, 0.5%;
Arawind, 6.0%
Per capita money income (1987): $9,322
(Rank: 43)
Elevation: H i g h e s t - 1 2 , 7 9 9 f t , G r a n i t e
P e a k . L o w e s t - i , 8 0 0 f t K o o t e n a i R i v e r i n
Lincoln County
Motto: Oro yplaia ("Gold and silver")
State flower : B i t ter root
S ta te b i r d : Wes temmeadow la r k
State tree; Ponderosa pine
State song: ''Montana”
I N D U S T R Y A N D T R A D E
Gross state product (1988):
$12.4 bU. (Rank; 45)
Farm products: Cattle, wheat, hay, bar-

Farm marketings (1989):
S1.6bil. (Rank: 33)
Manufactures: Wood products, food
products
Value of mfrs. shipped (1987):
$3.5 bil. (Rank; 45)
Mining: Coal, petroleum

wind system where the

ley

were driven out by drought projects since
the 1940s have opened (he plains to
agriculture again. Ihe decline of copper
has been offset by the discovery of oil and
by the growth of tourism.

For many years, the large economic
interests—cattle, power, and especially
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copper—kept Mootana aRepublican
stronghold, but avigorous progressive
tradition, based on labor unions and small
farmers, was responsible for some
pioneering social legislation.
MONT BLANC. See b lanc , mont .
MONTCALM, Louis Joseph de {1712-
1759), French general; military com-
maiider in Canada from 1756 during the
FRENCH AND INDIAN WARS. He CaptUrcd Fott
Ontario (1756) and Fort William Henry
(1757) and repulsed the Brit ish at
Ticonderoga (1758). He was defeated and
killed on the Plains of Abraham (Sept. 13,
1759) while defending Quebec against the
Br i t i sh Gene ra l James wo l f e , who was
also killed.
M O N T E C A R L O , t o w n i n t h e i n d e ¬
pendent principality of Monaco, on the
Mediterranean coast known as the French
Riviera. It is an international resort with a
gambling casino, ayacht harbor and an
annual automobile rily and the Monaco
Grand Prix car race. It is the home (and
tax haven) of many international firms.
Pop 10,(XX),
M O N T E N E G R O , t h e s m a l l e s t o f
Yugoslavia’s six constituent republics, at
the Send of the Dinaric Alps on the
Adriatic Sea. Its capital is Titograd. Its
former capital, Cetinje, was absorbed into
Serbia af ter \ \WI, The area is mountai¬
nous with heavy forests. Mining and the
raising of livestock are its chief occupa¬
tions. After the dissolution of Yugoslavia
in 1991. Serbia and Montenegro in Apr.
1992 proclaimed the establishment of a
new Federal Republic of Yugoslavia con¬
sisting of the two republics.
MONTESQUIEU, Charles Louis de
Secondat, Baron de la BrMe et de
(1689-1755), French political philosopher
who profoundly influenced 19th and 20th
century political and social philosophy.
His theory that governmental powers
should be separated into legislative, ex¬
ecutive and judicial bodies to safeguard
personal liberty was developed in his most
important work, The Spirit of the Laws
(1748), which influenced the US Consti¬
tution and others. Montesquieu’s Persian
Letters (1721) satirized contemporary
French sociopolitical insiitutions.
MONTESSORL Mar ia (1870-1952) ,
Italian psychiatrist and educator. The first
woman to gain amedical degree in Italy
(1894), she developed asystem of pre¬
school teaching, the Montessori Method,
in which children of 3to 6are given a
wide range of materials and equipment
which enable them to leam by themselves.

There are about 600 schools in the US

using this method which encourages in¬
dividual in i t iat ive.
MONTEVERDI, Claudio (1567-1643),
Italian composer. His innovative operas
were the predecessors of modem opera, in
which ar ia, reci tat ive and orchestral ac¬
companiment all enhance dramatic charac¬
terization. Orfeo (1607) is considered the
first modem opera. His other composi¬
tions include the ornate Vespers (1610)
and much other sacred music, the operas
The Return of Ulysses to His Country
(1641) and The Coronation of Poppea
(1642), and many madrigals.
MONTEVIDEO, capital and largest city
of Uruguay and of Montevideo de-
panment, located in the Son the Rio de la
P l a t a . I t i s t h e i n d u s t r i a l , c u l t u r a l a n d
transportation center for the country, as
well as aseaport and popular resort.
Founded 1724. Pop 1,297,500.
M O N T E Z U M A , n a m e o f t w o A z t e c
rulers of Mexico before its conquest.
Montezuma I(cl390-1469), was asuc¬
cessful conqueror who ruled from 1440.
His descendant Montezuma II (1466-
1520), was the last Aztec emperor (1502-
20). When the Spanish conquistadors ar¬
rived. Montezuma failed to resist them be¬
cause he believed cortes to be the white
god quetzalcoatl, and he became a
hostage. The Aztecs rebelled and Mon¬
tezuma II was killed in the .struggle.
M O N T F O R T, S i m o n d e , E a r l o f
Leicester (c 1208-1265), Anglo-French
l e a d e r w h o m o u n t e d a r e v o l t t o l i m i t
Henry Ill’s power by law. The barons
war followed which ended in the capture
of the king (1264). The famous parliament
of 1265, summoned by Montfort, was a
landmark in English history with repre¬
sentatives from every shire, town and
borough. In fight ing tha t fo l lowed
M o n t f o r t w a s k i l l e d a t t h e B a t t l e o f
Evesham.
M O N T G O L F I E R , J o s e p h M i c h e l
(1740-1810) and Jacques Etienne (1745-
1799), French brothers noted for their in¬
vent ion of the firs t manned a i rcraf t , the
first practical (hot-air) balloon, which
they flew in 1783. Later that same year
Jacques assisted Jacques Charles in the
launching of the first gas (hydrogen) bal¬
l o o n .
MONTGOMERY^ Bernard Law, 1st
V i scoun t Mon tgomery o f A l ame in
(1887-1976). British army leader known
as the commander who never lost abattle.
He defeated rommel at El Alamein (1942)
driving the Germans out of NAfrica.
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Jesus, Buddha, and Moses. He brought the
church to the US in 1973, where i t at¬

t r a c t e d m a n y y o u t h f u l f o l l o w e r s
(“Moonies") and developed extensive
bus iness in te res ts . Moon was conv ic ted
(1982) of income-tax evasion and served
0984-85) l2months in prison.
MOON, aSATEU.IT6. in particular, the
earth’s largest natural satellite. The moon
is so large relative to the earth (it has a
diameter two thirds that of mercury) that
earth and moon are commonly regarded as
adouble planet.

T h e m o o n h a s a d i a m e t e r o f 2 , 1 6 0 m i
and amass 0.0123 that of the earth; its es¬
cape velocity is around i.5mi/sec. The
orbit of the moon defines the several kinds
of MOtmt. The distance of the moon from
the earth var ies between 225,000mi and
252,000mi (perigee and apogee) with a
mean of about 2^,000mi.

The moon rotates on its axis every
27.322 days, hence keeping the same face
constantly toward the earth; however, in
accordance with kepler'S second law, the
moon’s orbital velocity is not constant and
hence there is exhibited the phenomenon
known as Ubration: to aparticular ob¬
server on the earth, marginally different
parts of the moon’s disk are visible at dif¬
ferent times. There is also avery small
physical libration due to slight irregulari¬
ties in its rotational velocity. The moon is
covered with craters, whose sizes range up
to 125mi diameter. These sometimes are
seen in chains up to 625mi in length.
Other features include r i l les, t renches a
few mi wide and afew hundred mi long;
the maria (Latin: seas) or great plains; the
bright rays which emerge from the large
craters, and the lunar mountains. There are
also lunar hot spots, generally associated
with those larger craters showing bright
rays: these remain cooler than their sur¬
roundings during lunar daytime, warmer
during the lunar night.

It has been shown, both by the samples
brought back by the Apollo 11 (1969) and
sub.sequent lunar expeditions (see space
exploration) and measurements of crater
circulari t ies carried out in 1968, that the
smaller lunar craters are in general of
meteoritic (see meteor) origin, the larger
of volcanic origin. It is believed that the
earth and the moon formed simultaneous¬

ly, the greater mass of the eanh account¬
ing for its higher proportion of metallic
iron; the heat of the young earth’s atmos¬
phere, which evaporated silicates, ac¬
counting for their higher proportion on the
m o o n .

Promoted to field marshal, he commanded
the British forces in the invasion of Nor¬

mandy (1944) and later became deputy
supreme commander of NATO 1951-58.
MONTH, name of several periods of
time, mostly defined in terms of the mo¬
tion of the MOON. The synodic month
(lunar month or lunation) is the time be¬
tween successive full moons; it is 29.531
DAYS. The sidereal month, the time taken
by the moon to complete one revolution
about the earth relative to the fixed stars,
is 27.322 days. The anomalistic month,
27.555 days, is the time between succes¬
sive passages of the moon through perigee
(see ORBIT). The solar month, 30.439 days,
is one twelfth of the solar year. Civi l or

calendar months vary in length throughout
the year, lasting from 28 to 31 days (see
CALENDAR). In popular usage, the (lunar)
month refers to 28 days.
M O N T I C E L L O . a 6 4 0 - a c r e e s t a t e
planned by Thomas jh-terson in Va., 3mi
from Char lo t tesv i l le . Const ruc t ion o f the
neoclassical mansion atop asmall moun¬
tain began in 1770; Jefferson moved in
before it was completed and lived there
for 56 years. His tomb is nearby and the
house became anat ional shr ine in 1926.
and is open to the public.
MONTREAL, city in SQuebec. Canada,
located on the island of Montreal at the
confluence of the St . Lawrence and Ot¬
tawa rivers. It is ahuge inland port,
despite its distance of lOOOmi from the
sea, Canada’s largest city and the second-
largest French-speaking city in the world.

AFrench mission was bui l t on the si te

in 1642 and then became an impe^ant fur
trading center. Ceded to Britain ;n 1763,
the city retained much of its French char¬
acter. In the 19th century Montreal grew
into an important transportation and in¬
dustrial center aided by its many natural
resources and abundance of hydroelectric
power. It is the site of McGill U. the U. of
Montreal and Sir George Williams U. Pop
1,015,420.
MOODY, Dwight Lyman (1837-1899),
US evangelist, who toured the US and
Britain on missions with the hymn writer
Ira D. Sankey. He founded several schools
and set up aBible Institute in Chicago
(1889) to promote religious learning.
MOODY, Helen Newington Wills, See
WILLS, Helen Newington.
MOON, Sun Myung (1920- ), Korean
evangelist. Excommunicated by the Pres¬
byterian church in Korea, he established
the UNincATiON church based on doctrines
allegedly received in conversations with
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MOONEY, Thomas J. (1883-1942). US
labor activist. Akey figure in l^xir’s
struggle for recognition on the West
Coast, be was sentenced to death for his
part in abomb outrage in San Francisco,
Cal., in 1916. He was widely believed to
be innocent, and his sentence was com¬
muted in 1918. He was pardoned in 1939.
M O O N I E & S e e u n i h c a t i c w o t U R O t

MOO^ Brian (1921- ), Wsh-bom
Canadian novel ist In such works as The
Lonely Passion of Judith Heante (1955)
and The Luck of Ginger Coffey (1960),
Moore focused on "insignificant" charac¬
ters who suffer because of their inability
to change their lives.
MOORE, Clement Clarke (1779-1863),
US educator and poet. He wrote the
popular Christmas poem AVisit from St.
Nicholas, which begins "Twas the night
before Christmas" (1823), and was a
professor of Oriental and Greek literature
at New York City’s General Theological
Seminary for 29 years.
MOORE, Dou^ Stuart (1893-1969).
US composer and teacher, at Columbia U.
1926-62. Besides symphonies and cham¬
ber music. Moore composed operas, in¬
cluding The Devil and Daniel Webster
(1939) and the Pulitzer Prize-winning Gi¬
ants in the Earth (1951).
MOORE, George Augustus (1852-
1933), Irish writer. He spent his youth in
Paris and came under the influence of bal

ZAC and zch^ returning to England to stir
literary society vith realistic novels such
as Esther Waters (1894) and his master¬
piece, Heloise and Abilard (1921). He
contributed much to the Irish literary
revival and the abbey theatre's success.

MOORE, George Edward (1873-1958),
English philosopher who led the 20th-cen¬
tury reaction against idealism and is
known for his "ordinary language" ap¬
proach to philosophy. In his main work,
Principia Ethica (1903) he held that
"good" was not an aspect of the natural
world as investigated by science but a
simple, indefinable concept.
MOORE, Henry (1898-1986), Engli.sh
sculptor and artist, one of the outstanding
sculptors of the 20th century. His inspira¬
t i o n c a m e f r o m n a t u r a l f o r m s s u c h a s
stones, roots and bones and often expres¬
ses itself in curving abstract shapes per¬
forated with large holes. His work, with
repeated themes such as mother and child,
is monumental and full of humanity and
includes Family Group (1949) and Reclin¬
ing Figure (1965).
MOORE, John Bassett (1860-1947), US

jurist, author of standard works on intema-
tional law. Aprofessor at Columbia U
(1891-1924), he was on the panel of the
HAGUE TRIBUNAL (1912-32) and was the
first US judge on the World Court (1921 ●

MOORE, Marianne Craig (1887-1972),
US poet, winner of the 1952 Pulitzer Prize
for her Col lected Poems. She edited the
Dial magazine (1925-29) and translated
La Fontaine’s Fables (1954). Her subjects
and themes are often t^en from nature.
MOORE, Thomas (1779-1852), Irish
poet. He is remembered for his Irish
Melodies (1808-34), including "The Last
Rose of Summer” and other lyrics. Ex¬
tremely popular in his own day, he also
wro te an o r i en ta l romance , Ld ia Rookh
(1817), and lives of Sheridan (1825) and
ofByron(1830).
MOORS, NAWcan people of mixed Ber¬
ber and Arabic stock who in the 8th cen¬

tury conquered much of Spain and Por-
tugaL basing (heir rule in C6rdoba and
Granada. Philosophy and the sciences
flourished under their patronage, as did ar¬
chitecture. After losing ground throughout
the 13th century, they were finally driven
from the peninsula in 1492.
MOOSE, Alces alces. alarge long-legged
DEER of cold climates, known as the elk in
NEurope and Asia and moose in North
America. It is characterized by its large
size, long legs and overshot muzzle. The
males have large, palmate antlers, as much
as 7ft acro.ss. Often living near water, die
moose feeds on aquatic plants as well as
browsing from bushes and mature trees.
MORAL MAJORITY, strictly, the US
religious-political organization headed by
the Rev. Jeny Falwell; loosely, the entire
religious constituency of the new rigkt. In
this second sense, the Moral Majority is
the same as the New Christian (or
Religious) Right; led chiefly by TV evan¬
gelists. it represents fundamentalist Chris¬
tian beliefs, and proved apotent force in
the 1980 presidential and congressional
campaigns, especially in the Sun Belt and
West .
MORAN. Thomas (1837-1926), English-
bom US landscape painter. He accom¬
panied (1871, 1873) exploring expeditions
on the Yel lowstone and Colorado r ivers.
His large paintings The Grand Canyon of
the Yellowstone and Cha.sm of the Colo¬
rado hang in the Capitol in Washington,
D .C ,

M O R AV I A , A l b e r t o ( 1 9 0 7 - 1 9 9 0 ) ,
I ta l i an nove l i s t , bom A lbe r to P incher le ,
whose detached and colloquial style Imds

28).
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Morgan (1837-1913). Many of J. P.
Morgan's commercial activities aroused
controversy, and in 1904 his Northern
Securities Company was dissolved as a
v i o l a t i o n o f t h e s h e r m a n a n t i t r u s t a c t .
Notable philanthropic legacies include
part of his art collection to the Metropoli¬
tan Museum of Art. and the Pierpont Mor¬
gan Library, which was endowed by his
son. John Pierpont Morgan, Jr. (1867-
1943) was American agent for the Allies
during WWI, when he raised huge funds
and organized contracts for milita^ sup¬
plies. Most of the large postwar interna¬
tional loans were floated by the house of
Morgan.
MORGAN, Sir Henry (cl635-1688).
notorious English adventurer and leader of
the West Indies buccaneers. The destruc¬
tion (1671) of Panama City, his most
daring exploit, took place after the signing
of atreaty between England and Spain.
R e c a l l e d u n d e r a r r e s t , h e w a s s u b ¬
sequently pardoned, knighted (1673) and
made lieutenant governor of Jamaica.
MORGAN, John Hunt (1825-1864).
Confederate general in the American civil
WAR. famous for his skilled and daring
raids behind Union lines. His great raid
(1863) through Kentucky, Indiana and
Ohio ended in his capture, but he escaped
to resume fighting until killed at Green¬
vil le, Tenn.
MORGAN, Lewis Henry (1818-1881),
US ethnologist best known for his studies
of kinship systems and for his attempt.^ to
prove that the Amerinds had migrated into
North America, and to discover their place
of origin. His techniques and apparently
successful results have earned him regard
a s a f a t h e r o f t h e s c i e n c e o f c u l t u r a l
A N T H R O P O L C X i y .

MORGAN, Thomas Hunt (1866-1948),
US biologist who, through his experi¬
ments with the fruit fly Drosophila, estab¬
l i shed t he re l a t i on be tween genes and
CHROMOSOMES and thus the mechanism of
HEREOnr. For his work he received the
1933 Nobel Prize for Physiology or
M e d i c i n e .
MORGENTHAU, Hans (1904-1980),
Geiman-bom US political scientist. He
advocated arealistic approach to foreign
policy and gained international attention
to his opposition to US involvement in
Vietnam during the 1960s and 1970s.
Among his books are Politics Among Na¬
tions (1948) and ANew Foreign Policy

forihe United Stales (.1969).
MORGENTHAU, Hen ry J r. ( 1891 -
1967), US secretary of the treasury (1934-

real ism to his theme of disaffect ion and
aridity in modem life. His novels include
The Woman of Rome (1947) and Two
Women (1957).
MORAVIA, central region of Czecho¬
slovakia. bounded on the Wby the
Bohemian highlands and on the Eby the
CARPATHIANS. Historically the homeland of
the Moravian Empire, from 1029 Moravia
was aprovince of Bohemia. In 1526 it
passed under Hapsburg rule, and was part
of Austria-Hungary until 1918. Moravia is
afertile and now highly imlustriali/ed
region. Bmo, the largest city, is notable
to its manufacture of textiles.
M O R AV I A N C H U R C H ,
church also known as the Church of the
Brethren or Unites Fralrum, formed
(1457) by Bohemian followers of Jan HUS,
believers in simple worship and strict
Christian living, with the Bible as their
rule of faith. They broke with Rome in
1467. During the thir ty years war
(1618-48), they were persecuted almost to
extinction, but reviv^ in Silesia and in
1732 began the missionary work to
which they are still known. The first
American settlements were in Pa. (1740)
and N.C. (1753). The Moravian Church
has about 50,000 members in the US, but
its influence, especially in shaping modem
Protestantism, has been far greater than its
numbers suggest. (See also zinzendorf.)
MORE, Paul Elmer (1864-1937), US
scholar and literary critic, an exponent
( w i t h I r v i n g b a b b o t ) o f t h e N e w
Humanism. His works inc lude Shelburne
Essays (1904-21) and The Greek Tradi¬
t i o n ( \ 9 2 \ - Z \ ) .
M O R E , S i r T h o m a s ( 1 4 7 8 - 1 5 3 5 ) ,
English statesman, writer and saint who
was executed for his refusal to take the

oath of supremacy recognizing Henry VIII
as head of the English Church. Aman of
brilliance, subtlety and wit, he was much
favored by the king. When Cardinal wo,
S E Y f e l l i n 1 5 2 9 M o r e w a s m a d e l o r d
chancellor. Probably because of Henry’s
d e t e r m i n a t i o n t o d i v o r c e C a t h e r i n e o f
Aragon in defiance of the pope.

More’s best-known work is Utopia, a
description of an ideal society based on
r e a s o n .

MORGAN. US banking family famous
for its immense financial power and its
philanthropic activities. The banking
house of J. S. Morgan and Co. was
founded by Junius Spencer Morgan
(1813-1890), and develop^ into avast
financial and industrial empire (J. P. Mor¬
gan &Co.) under his son. John Pierpont

Protes tant
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45) in the administration of Franklin
Roosevelt. He was an early advocate of
collective action against German aggres¬
sion and for aid to Britain and France. He
resigned in 1945 when E^sident Harry
Truman rejected the "Moi^enthau Plan,"
which called for the partition and deindus¬
trialization of postwar Germany. His
father. Henry Morgenthau (1856-1946),
was abanker and diplomat. Asupporter of
Woodrow Wilson, he served (1913-16) as
US ambassador to Turkey.
MORISON, Samuel Eliot (1887-1976),
US historian and Harvard professor who
wrote the official 15-volume history
(1947-62) of the US Navy during WWIl.
He won Pulitzer Prizes for his Admiral of
the Ocean Sea (1942), alife of Chris¬
topher Columbus, and John Paul Jones
(1959 ) .
MORLEY, John, Viscount Morley of
Blackburn (1838-1923). English states¬
man and author. Editor (1867-82) of the
liberal Fonnightly Review, he entered
(1883) Parliament as asupporter of Wil¬
liam E. GLADSTONE He worked for home

rule in Ireland, opposed the Boer War,
and. as secretary of state for India,
coauthored (1909) the Morley-Minto
reforms, which advanced self-government
in India. He was also anoted literary critic
and biographer of Voltaire, Rousseau,
Burke, Cromwell, and Gladstone.
M O R L E Y, T h o m a s ( c l 5 5 7 - ? I 6 0 3 ) ,
English composer noted especially for his
madrigals. Apupil of William byrd and
organist of St Paul's Cathedral, he also
wrote APla ine and Eas ie In t roduct ion to
Practicall Musicke (1597), an invaluable
s o u r c e o f i n f o r m a t i o n o n E l i z a b e t h a n
musical practice.
M O R M O N S , m e m b e r s o f t h e C h u r c h o f
Jesus Christ of Latter-Day Saints founded
(1830) by Joseph smith. Mormons accept
Smith as having miraculously found and
translated adivinely-inspired record of the
early history and religion of America, the
Book of Mormon. With Smith’s own writ¬
ings and the Bible, this forms the Mormon
scriptures. Smith’s teachings quickly
gained afollowing, but the Mormons’ at¬
tempts to settle met with recurrent
persecution, culminating in the murder of
Smith in 1844.

It was Brigham young who led the Mor¬
mons in 1847 beyond the frontier to what
is now Salt Lake City (still the location of
their chief temple). In 1850 Congr^
granted them the Territory of Utah with
Young as Governor. Hostility to the
flourishing agricultural community which

then developed focused on the Mormon
sanction of polygamy and came to a
climax with the "Utah War" (1857-58). In
1890 the Mormons abolished polygamy,
and Utah was admi t ted to the Union in
1896.

TTie Mormons have no professional
priesthood, but apresident and counselors.
They stress repentance and believe in the
afterlife and the Last Judgment. The Mor¬
mons are notably temperate and law-abid¬
ing; their religion is an integral pan of
their lives. They have amembership of
abou t 3m i l l i on .
MORNING GLORY, vines of tropical
and temperate America and el.sewhere.
They have large, colorful flowMS shaped
like trumpets and are popular for growing
on walls and trellises. Tbe flowers open in
the morning and close later in the day.
There are several native species, such as
the wild potato vine, and some cultivated
varieties have gone wild, TTie morning
glory family includes convolvulus and
sweet potatoes.
MORO, Aldo (1916-1978). Italian politi¬
cal leader. First elected as aCh^tian
Democrat to the Chamber of Deputies in
1948, he headed five Italian governments
as prime minister during the 1960s and
1970s. He was generally expected to be
elected Italy’s president in 1978 but was
kidnapped by the lerrorisi Red Brigades
only weeks before the election. He was
found murdered in acar in Rome.
MOROCCO, country in NW Africa, on
the Mediterranean and the Atlant ic, bor¬
dering Algeria (S and E) and Western
Sahara (S).

Official name: Kingdom of Morocco
Capital: Rabat
Area: 177,117sq mi
Population: 26.182.000
Growth ra te : 2 .1%
Languages: Arabic. French, Spanish also
spoken
Religion: Muslim
Monetary unit: Idirham
=100 cen t imes
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malignant disease (see also heroin). Ad¬
diction and withdrawal syndromes are
c o m m o n .

MORRIS, Gouvemeur (1752-1816),
American statesman respotisible for plan¬
ning the US decimal coinage system. He
was amember of the New York provincial
congress (1775-77). At the Constitutional
Convention of 1787 he argued for astrong
property-based federal government, and
was responsible, as aliterary adviser, for
much of the wording of the US Constitu¬
tion. He was minister to France (1792-94)
and later played aleading part in promot¬
ing the Erie Canal.
MORRIS, Robert (1734-1806), Ameri¬
can financier who ^nded the American
Revolution and was asignatory of the
Declaration of Independence. As superin¬
tendent of finance (1781-84) he saved the
nation from bankruptcy by raising money
(chiefly from the French) to establish the
Bank of North America.
M O R R I S O N , To n i ( 1 9 3 1 -
Afr ican-American edi tor and novel ist Her
Beloved (1987) won aPulitzer Prize.
MORROW, Dwight Whi tney (1873-
1931), US banker and diplomat Apartner
in the banking house of J. P. Morgan &
Co., he served (1927-30). as US ambas¬
sador to Mexico, where he resolved dis¬
putes between Mexico and the US over oil
rights and between the Mexican govern¬
m e n t a n d t h e C a t h o l i c c h u r c h . H i s
daughter was Anne Morrow undbergh.
MORSE, Samuel Finley Breese (1791-
1872). US inventor of an electric tele¬
graph. His fust crude model was designed
in 1832, and by 1835 he could demon¬
strate aworking model. With the consider¬
able help of Joseph henry (which later he
refused to acknowledge) he developed by
1837 electromagnetic relays to extend the
range and capabilities of his system.
WHEATSTONE'S invention had preceded
Morse’s, so that he was unable to obtain
an English patent, and in the US official
support did not come until 1843. His
famous mesage,
wrought!", was the first sent on his
Wasfungton-Baltimore line on May 24,
1 8 4 4 . F o r t h i s h e u s e d m o r s e c o d e ,
devised in 1838. In early life. Morse was a
noted portrait paintcr.
MORSE, Wayne Lyman (1900-1974).
US senator from Oregon (1945-69).
Elected in 1944 as aRepublican, he
declared himself an independent in 1952
and aDemocrat in 1956. He was defeated
for reeleciion in 1968 because of his op¬
position to the Vietnam War.

Land. Topography varies from the fertile
coastal region (which includes the Rif Mts
along the Mediterranean) to barren desert,
with the great atij^s mountain chain
enclosing extensive plains Wto Eacross
t h e c e n t e r . N M o r o c c o h a s a M e d i t e r ¬
ranean climate.
People. Most Moroccans are of Arab de¬
scent, but about one third are Berbers, and
there are Jewish. French and Spanish com¬
munities. Less than half of the people are
town dwellers. The largest cities are
Casablanca. Marrakesh and Rabat (the
capital).
Economy. Agriculture employs nearly
half of the labor force but provides only a
sixth of the gross national product. Wheat,
barley, com. beans, dates, citrus and other
ftuits are grown. Timber, livestock and
fishing are also sources of income, and
tourism is increasingly important. The
chief mineral is phosphate. Coal, man¬
ganese, iron ore. lead, cobalt, zinc, silver
and some oil are also produced. There are
l e a t h e r, t e x t i l e a n d c e m e n t i n d u s t r i e s .
T r a d i t i o n a l M o r o c c a n h a n d i c r a f t s a r e
w o r l d - f a m o u s .
History. The Arabs swept into NAfrica
from the east (AD c683), converting the
native Berbers to Islam and enlisting their
aid in the 8ih-century conquest of Spain,
but lengthy Arab-Berber strife followed
under asuccession of dynasties. European
(chiefly Portuguese) penetrat ion of
Morocco, beginning in 1415, was checked
in 1660, but resumed in the I9lh and 20th
centuries by France, Spain and Germany.

Independent since 1956, Morocco is
now ruled by King Hassan II, who
celebrated his 25th year on the throne in
1986. A17-year conflict with Polisario
Front guerillas for control of Western
Sahara was supposed to be settled by a
UN-sponsored referendum in Feb. 1992.
But the referendum was indefinitely
postponed because of disputes over who
should be allowed to vote, since the
population consisted largely of nomadic
herdsmen who traditionally ignore nation¬
al borders.
MORPHEUS, in Greek and Roman
mythology, the god of dreams, son of
Hypnos or Somnus, god of sleep.
MORPHINE. OPIUM derivat ive used as a
narcotic analgesic and also commonly in
drug ADDtenoN. It depresses RESPiRA'nON
and the cough reflex, induces sleep and
may cause vomiting and constipatiW- It
i s v a l u a b l e i n h e a r t f a i l u r e a n d a s a
premedication for anesthetics; its proper¬
ties are particularly valu^le in tenninal

) , U S

W h a t h a t h G o d
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MOSBY, J(^ SingletoB (1833-1916),
C o n f e d e r a t e o v a . w a r h e r o w h o l e d
Mosby’s Partisan Rangers, acavalry troop
known for their daring raids behind enemy
lines in Md. and Union-occupied Va.
After the war he became aRepublican and
entered government service.
MOSCOW (Moskva), capital of the
S o v i e t U n i o n a n d t h e R u s s i a n S F S R
(1924-91) and of independent Russia
since 1991. It is Russia’s largest city, and
its political, cultural, commercial, in¬
dustrial and communications center. Some
leading industries are chemicals, textiles,
wood products and awide range of heavy
machine^ including aircraft and
automob i les .

Moscow became the capital of all Rus¬
sia under ivan iv in the 16th century. Su¬
perseded by St. Petersburg in 1713, it
regained its former status in 1918. follow¬
ing the Russian Revolution. At the city's
heart is the kremlin, location of the head¬
quarters of government and containing
notable architectural relics of tsarist Rus¬
sia. Immediately east of the Kremlin, from
which wide boulevards radiate in all direc¬
tions, lies Red Square, the site of parades
and celebrations, overlooked by the Lenin
M a u s o l e u m a n d S t . B a s i l ' s C a t h e d r a l .

Among outstanding cultural and educa¬
tional insti tut ions are the bolshoi theater,
the MOSCOW ART THEATER, the Maly
T h e a t e r, M o s c o w U n i v e r s i t y, t h e
Academy of Sciences, the Tchaikovsky
Conservatory and the Lenin State Library.
Pop (metro) 8,967,(X)0.
MOSCOW ART THEATER, influential
Russian repertory theater famed for its en¬
semble acting and its introduction of new
techniques in stage realism. Founded in
1897 by Konstantin Stanislavski and
Vladimir Nemirov ich-Danchenko, i t in t ro¬
duced plays by such authors as chekhov
and GORKI.

MOSES(cl3th century BC). Hebrew
lawgiver and prophet who led the Is¬
raelites out of Egypt. According to the
Bible, the infant Moses, hidden to save
him from being killed, was found and
raised by the pharaoh's daughter. After
kilting atyrannical Egyptian, he fled to
the desert. From aburning bush. God or¬
d e r e d h i m t o r e t u r n a n d d e m a n d t h e
I s rae l i t es ' f r eedom unde r t h rea t o f t he
PLAGUES. On PASSOVER night Moses led
them out of Egypt (the "exodus"); the Red
Sea was parted to let them cross. On Mt.
Sinai he received the ten commandments.

After years of ruling the wandering Is¬
rae l i t e s i n t he w i l de rness , Moses d i ed

MORSE CODE, signal system devised
(1838) by Samuel morse fca- use in the
wire ●mLEGRAPH, now used in radiotele¬
graphy and elsewhere. Letters, numbers
and punctuation are represented by com-
binadons of dots (brief taps of the trans¬
mitting key) and dashes (three times the
length of dots).
MORTGAGE, loan given on the security
of the borrower’s property. Amortgage is
sometimes taken out on property already
owned, but is more often used to help
finance the purchase of property. If the
loan is not repaid on time the mortgage
may be foreclosed: that is, the person who
loaned the money may obtain acourt
order to sell the property, and take what he
is owed from the proceedings. Mortgages
taken out for the purchase of ahome
usually ran for 20 years or more. In the
US, most mortgages are granted by banks
or savings and loan societies. Mortgages
are also issued for the purchase of
machinery (especially farm machinery),
when property other than real estate is
often used as security.
MORTON, Jelly Roll (Ferdinand Joseph
LaMenihe Moiton; 1885-1941), US jazz
pianist whose compositions included
"King Porter Stomp" and "Jelly Roll
B lues."
MORTON, Thomas ( c l 590 -c l 647 ) ,
English adventurer and colorful leader
(from 1626) of the Merry Mount settle¬
ment (now Quincy, Mass). His erection of
amaypole, general merriment and com-
mercî  rivalry outraged Ws Puritan neî
bors in Plymouth and Boston, who
imprisoned and expelled Morton several
t i m e s . M o r t o n s a t i r i z e d P u r i t a n N e w
England in his book New English Canaan
(1637).
MORTON, Wi l l i am Thomas Green
(1819-1868), US dentist who pioneered
the use of dietityl ether as an anesthetic
(1844 646). In later years he engaged in
bitter litigation over his refusal to recog¬
n i z e t h e c o n t r i b u t i o n s o f f o r m e r c o l ¬
leagues and especially C. W. lono'S prior
use of ether in this way.
MOSAIC, ancient mode of decorating
surfaces (mainly floors and walls) by in¬
laying small pieces of colored stone,
marble, or glass, fitted together to form a
design. Greek pebble mosaics survive
from about 400 BC. There are fine Roman
mosaics at Pompeii near Naples and out¬
standing Byzantine examples may be seen
in Ravenna. Italy. American Indian stone
mosaics have been found at Chich6n Itza
in Mexico.
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to the class Musci. of the division
Bryophyta. Each moss plant consists of an
erect "stem" to which primitive "leaves"
are attached. The plants arc anchored by
root l ike rhizoids. Mosses have worldwide
distribution and are usually found in
woods and other damp habitats. They are
often early colonizers of bare soil and play
an important role in preventing soil
erosion- Sphagnum debris is an important
constituent of reAT.
M O T H E R G O O S E , fi c t i t i o u s c h a r a c t e r
to whose authorship many collections of
fairy tales and nursery rhymes have been
ascribed. The name seems to have been
fi r s t a s s o c i a t e d w i t h C h a r l e s p e r r a u l t s
Tales of Mother Goose (1697).
MOTHER-OF-PEARL, or nacre, the
iridescent substance of which pearls and
the iimer coating of bivalved mollusk
shel ls are made. I t consists of al ternate

thin layers of aragonite (calcium car¬
bonate) and conchiolin. ahomy substance.
Valued for its beauty, it is used in thin
sheets for ornament, jewelry and for but¬
t o n s .

MOTHER’S DAY, holiday observed in
the US on the second Sunday in May to
honor motherhood. It was officially recog¬
nized by Congress in 1914. Similar days
of remembrance are observed in var ious
other countries.
MOTHER TERESA (Agnes Gonxha
Bojaxhiu; 1910-
Roman Catholic nun who served the des¬
titute and dying in Calcutta, India, from
1948. She founded the Order of the Mis¬
sionaries of Charity, which ^w into a
worldwide movement. She received the
1979 Nobel Peace Prize.
MOTHERWELL, Robert (1915-1991),
US painter and theoretician, aleading ex¬
ponent of ABSTRACT EXPRESSIONISM. His
work is characterized by restrained colors
and large indefinite shapes.
MOTHS, insects which, together with the
BUTTERFUES, consututc thc Order lepidop-
TERA. Thc differences between moths and
butterflies are not dearly defined. But¬
terflies usually fly by day and rest with the
wings raised over the back. Moths are
mostly nocturnal and rest with the wings
outspread. The antennae of butterflies are
usudly simple and end in aknob; this is
rare in moths, where the antennae, at least
in the males, are often feathery. This con¬
fers powerful long-range scent perception.
In many species females produce
"pheromones"<hemical sexual attractants.
The males can detect even asingle
molecule of this, sensing females as far as

within sight of the promised land. Tradi¬
tionally he was the author of the penta-

T E u r a .

MOSES,
Robertson Moses: 1860-1961), US artist
of the so-called primitive style. Self-
taught, she began painting at age 76 and
won wide popularity with her lively, un¬
pretentious pictures of rural life in the
upstate N.Y. of her youth.
MOSES, Robert (1888-1981), US public
official who, though never elected to
public office, exerted enormous political
influence in New York State as chairman
of the state Park Commission (1924-63)
and other public authorities. He built the
parks, beaches, highways, bridges, and
other public works that transformed the
New York City area.
MOSLEMS or MUSLIMS (Arabic: ones
who submit), adherents of the religion of
■S I A M .

MOSQU^ Muslim place of worship. Thc
name derives from the Arabic masjid,
meaning "a place for prostration" (in
prayer). Mosques are typically built with
one or more minarets (towers); acourtyard
with fountains or wells for ceremonial
washing; an area where the faithful as¬
semble for prayers led by the imam
(priest); amihrah (niche) indicating the
direction (qiblah) of Mecca; amimbar
(pulpit) and sometimes, facing it, amaq-
surah (enclosed area for important per¬
sons). Some mosques include amadrash
(religious school). (See also islam.)
MO^UTTOES. two-winged flies of the
family Culicidae, with penetrating, suck¬
ing mouthparts. The females of many
species fê  on vertebrate blood, using
their needlclike stylets to puncture ablood
capillary, but usû ly only when about to
lay eggs. The males, and the females at
other times, feed on sugary liquids such as
nectar. Both the larvae and pupae are en¬
tirely aquatic, breathing thniugh spiracles
at the tip of the abdomen.

In all but the anopheline mosquitoes, the
spiracles are at the tip of atubular siphon,
and the larva’s body is suspended from
this below the surface film. Mosquitoes
ate involved in the transmission of many
diseases in man. including yellow fever,
filariasis, and malaria.
MOSSBAUER. Rudolf Ludwig (1929-),
German physicist who .shared the 1961
Nobel Prize for Physics for his discovery
of the "Mossbauer effect" concerning the
emission and absorption of gamma rays
bv atomic nuclei.
MOSSES, targe group of plants belonging

( A n n a M a r yG r a n d m a

), Albanian-bom
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Imi away. In many species melanisric
(blacker) forms have developed or increa¬
sed in numbers in industrial areas. Darker

coloration provides abetter camouflage
against birds on the blackened trees of
these regions, an example of evolution in
progress.
MOTION PICTURES, asuccession of
photographs projected rapidly onto a
screen to create the illusion of continuous

movement. Modem "movies" project 24
frames per second. Film may be 8mm,
i6mm, 35mm or 70mm wide and may
have asound track.

Research into persistence of vision,
using drawings, in the 19th century, and
the development of photography, cul¬
minated in Thomas edison'S Kinetoscope
(1894), apeep show version of the
movies. Projection of motion pictures,
using Edison's Vitascope (1896), was a
success in vaudeville. Static camera work
soon gave way to the creative use of both
camera and film-editing processes, and in
1903 Edwin S. Porter exploited these in
t h e o n e - r e e l n a r r a t i v e fi l m . T h e G r e a t
Train Robbery. The success of diis movie
helped establish nickelodeons in the US,
and this led in turn to the building of
movie palaces.

By 1913 the American film industry
was established, aimed at satisfying a
mass popular craving. Independent
producers moved to Cal. to escape the
power of distribution trusts. Cecil B. de
MBXE'S The Squaw Man (1914) and Mack
Sennett’s comedies helped finance the
establishment of the Hollywood studios.
D.W. GRIFFITH was the creative genius of
the era. From 1908, he explored the
possibilities of film anti created "stars" to
increase the appeal of his work. He made
the first feature-length films (1913), and
his epics The Birth of aNation (191S) and
Intolerance (1917) are considered
landmarks of cinema history.

WWI had' stopped film production in
Europe, but afterwards German cinema at¬
ta ined influence w i th fi lms such as The
Cabinet of Dr. Caligari (1919) and the
work of G. W. PABsrand Fritz Lang. Rus¬
sian Sergei eisenstejn and die Scan¬
d inav ians Car l E) reyer and Vie t t r
Sjbrstrom were among those directors
who achieved major reputations in a
medium which, despite the employment of
many technicians, writers and actors, is ul¬
timately controlled artistically by the
director and film editor—except in the
case of afew extraordinarily creative
producers such as David O. Selznick and

Irving Thalberg.
The use of motion pictures for other

than nanative purposes was established
early. Newsreels were produced by Char¬
les Path6 in Paris by 1909; Robert
FLAHERTY’S Nonook of the North (1922)
consolidated the app^ of documentary
films; cartoons became popular features of
cinema programs, especially after Walt
DISNEY created Mickey Mouse mthe late
1920s.

The coming of sound in The Jazz
Singer. 1927, briefly set film back as an
art: the camera was immobilized, but
regained its fluidity when sound techni¬
ques were improv̂  and it was realized
that sound was m«ely auseful adjunct.
Color techniques were finally established
with such films as The Wizard of Oz
(1939) and the epic Gone With the Wind
(1939), among the first in which color was
an integral part of the effect and not a
mere novelty.

After WWII the industry experimented
with Cinerama, Cinem^cope, Vista-
Vision and even 3-D, but cinema still
achieved its most powerful results with
techniques of editing and photography
used since the silent era. The great age of
Hollywood (1930-1950) occurred partly
because of its ability to provide cheap
entertainment during the Depression and
because of the dominance of total i tar ian
censorship, which crippled filmmaking in
much of Europe (Ltuig and Joseph von
Sternberg were among those who fled to
America). The Western and the musical
were recognized as uniquely successful
North American film genres. The Briti^
film industry produced notable successes
under Alexander korda'S production and
Alfred HITCHCOCK'S direction, while
F r e n c h d i r e c t o r s R e n 6 c l a i r a n d l e a n
RENOIR were among the most acclaimed of
the era;

Since WWll the split has grown be¬
tween "art" and popular film. Movies no
longer dominate mass entertainment.
Television has drastically reduced audien¬
ces for theater-shown films, and producers
h a v e t r i e d t o w i n t h e m b a c k w i t h

widescreen spectaculars or films exploit¬
ing sex and violence. The motion-picture
audience today is ayouthful one. Yet. film
distribution has become more Duly inter¬
national. Directors such as FELLINI, DE
SICA. Sa tya j i t RAY, KUROSAWA,
Roberto Rossel in i , BU^EL, TRUF¬
FAUT, and Ingmar BERGMAN have
made exciting contributions to cinematic
an. Hollywood's dominance has been su-
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In applications such as electric clocks,
synchronous motors, which rotate exact¬
ly in step with the supply frequency, are
used. In these the rotor is usually aper¬
manent magnet dragged round by the
rotating stator field, the induction-motor
principle being used to start the motor.

The above designs can all be opened out
to form linear motors producing alateral
rather than rotational drive. The induction
type is the most suitable, aplate analogous
to the rotor being driven with respect to a
stator generating alaterally moving field.
Such motors have awide range of possible
applicauons, from operating sliding doors
to driving trains, being much more robust
than rotational drive systems, and offering
no resistance to manual operation in the
event of power cuts. Aform of DC linear
motor can be used to pump conducting li¬
quids such as molten metals, the force
being generated between acurrent passed
through the liquid and astatic magnetic
field around it.
MOTORCYCLE, amotorized bicycle,
first developed in 1885 by Gottlieb daim-
i.ER. The engine of amotorcycle may be
either two-stroke or four-stroke and is
usually air cooled. Chain drive is almost
universal. In lightweight machines, igni¬
tion is often achieved by means of amag¬
neto inside the flywheel.

Motorcycles were first widely used by
dispatch riders in WWl. Between the
●wars, the motorcycle industry was
dominated by simple, heavy British
designs. After WWII, Italy also developed
the motor scooter, desired for con¬
venience and economy, with 150cc two-
stroke engines. In the 1960s the Japanese
introduced aseries of highly sophisticated,
lightweight machines, which are now seen
all over the world.
MOTT, Lucretta Coffin (1793-1880),
US reformer who was one of the first
pioneers of women’s rights. AQuaker by
religion, she founded the Philadelphia
Female Anti-Slavery Society (1833), and
with Elizabeth stanton organized the first
women's rights convention at Seneca
Falls, N.Y., in 1848.
M O U N D B U I L D E R , a m e m b e r o f
v a r i o u s I n d i a n t r i b e s w h o b u i l t e a r t h
mounds, linear and conical in shape, for
tombs, platforms for chiefs' houses, and
temples, from about 300 BC. They were
in decline by the time of the Spanish
invasion, but traces of their culture live on
i n t h e f o l k l o r e o f t h e C h o c t a w a n d
Cherokee Indians.
MOUNDS, artificial constructions of

perseded by many independent produc¬
tions worldwide, and the vigor and
popularity of film, both as an and as enter¬
tainment, continues unabated, despite
competition from television.
MOTION SICKNESS, nausea and
vomiting caused by rhythmic movernents
of the l̂ y, particularly the head, set up
in automobile, train, ship or airplane
travel. In susceptible people, neither
stimulation of the ear labyrinths nor their
action on the vomiting centers in the brain
stem are adequately suppressed. Hyoscine
and phenothiazines can prevent it if taken
before travel.
MOTLEY, John Lothrop (1814-1877).
US historian known for his books on
Dutch history. The Rise of the Dutch
Republic iXiit) and History of the United
Netherlands (186019667). He was also
sent as adiplomat to Russia. Austria and
England.
MOTOR, Electric, adevice converting
electrical into mechanical energy. Traditi¬
onal forms are based on the force expe¬
rienced by acurrent-carrying wire in a
magnetic field (see electromagnetism).
Motors can be, and sometimes are, run in
r e v e r s e a s c e t E R A T O R S .

Simple direct-current (see electricitv)
m o t o r s c o n s i s t o f a m a g n e t o r
ELECTROMAGNET (the Stator) and acoil (the
rotor) which turns when acurrent is
passed through it because of the force be¬
tween (he current and the stator field. So
that the force keeps the same sense as the
rotor turns, the current to the rotor is sup¬
plied via acommutator—a slip ring
broken into two semicircular pans, to tacU
of which one end of the coil is connected,
so that the current direction is reversed
twice each revolution.

For use with alternating-current sup¬
plies, small DC motors are often still
s u i t a b l e , b u t i n d u c t i o n m o t o r s a r e
preferred for heavier duty. In the simplest
of these, there is no electrical contact with
the rotor, which consists of acylindrical
array of copper bars welded to end rings.
The stator field, generated by more than
one set of coils, is made to rotate at the
supply ftequency, including (see iNDUcn-
ON. electromagnetic) currents in the rotor
when (under load) it rotates more slowly,
these in turn producing aforce accelerat¬
ing the rotor. Greater control of the motor
speed and torque can be obtained in
"wound rotor" types in which the currents
induced in coi ls wound on the rotor are
controlled by external resistances con¬
nected via slip-ring contacts.
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earth or, on occasion, piled stones built ac¬
cording to apredetermined plan, found in
many areas of the eastern US. The largest
k n o w n m o u n d i s o n e o f t h e c a h o k i a
mounds; the oldest dates from AD c500.
Some mounds were built in historic times.

Dome-shaped burial mounds served the
same purpose as barrows, while mounds
in the form of truncated pyramids were
used as bases for temples and other build¬
ings. KITCHEN MIDDENS Ere somctimes er¬
roneously termed mounds. Less common
types of mounds are hilltop forts and
mounds in effigy form.
M O U N TA I N , a l a n d m a s s e l e v a t e d s u b ¬
stantially above its surroundings. The dif¬
ference be tween amounta in and ah i l l i s
essentially one of size: the exact border¬
line is not clearly defined. Plateaus, or
table-mountains, unlike most other moun¬
tains have alarge summit area as com¬
pared with that of their base. Most moun¬
tains occur in groups, ranges or chains.

The processes involved in mountain
building are termed orogenesis. Periods of
orogenesis can largely be explained in
terms of the theory of plate TEcroNtes.
Thus the Andes have formed where the
Nazea oceanic plate is being subducted
beneath ( forced under) the South
American continental plate, and the
Himalayas have arisen at the meeting of
two continental plates.

Mountains are traditionally classified as
volcanic, block or fold^. Volcanic
moun ta ins occu r whe re l ava and o the r

debris (e.g., pyroclastic rocks) build up a
dome around the vent of avolcano. They
a r e f o u n d i n c e r t a i n w e l l - d e fi n e d b e l t s
around the world, marking plate margins.
B lock moun ta i ns occu r whe re l and has
been uplifted between faults in away
akin to that leading to the formation of
RIFT VALLEYS. Fo lded mounta ins occur
through deformations of the earth’s crust
(see fold), especially in geosynclinal
areas, where vast quantities of sediments
whose weight causes deformation ac¬
cumulate (see also sedimentation).

EROSION eventually reduces all moun¬
tains to plains. But it may also play apart
in ihe creation of mountains, as whwe
most of an elevated stretch of land has
been eroded away, leaving afew resistant
outcrops of rock.
MOUNTAIN ASH, flowering tree (Sor-
bus aucuparia), growing to 50ft. It has
pinnate leaves and large clusters of
whitish flowers, followed by scarlet ber¬
r i e s .

MOUNTAIN BEAVER, nocturnal, bur¬

rowing rodent of western North America.
Perhaps the oldest rodent species on earth
still in existence, the mountain beaver has
lived in North America at least 60 million

years. Unrelated to the beaver, it looks
like avole, with astout body about 1ft
long, short legs, and very short tail.
M O U N TA I N L I O N . S e e p u m a .

MOUNTAIN MEN, pioneer ftir trappers
and traders in the Rockies in the 1820s
and 1830s. Early mountain men included
John Colter, who stayed in the area after
the l.EWiS AND CLARK EXPEDITION Of 1804-

06, Thomas Fitzpatrick, Jedediah smith
and W. S. Williams. Many mountain men,
including James bridger, took part in Wil¬
liam Ashley's expedition up the Missouri
R in 1822 . The moun ta in men were the

first to begin opening up the Rockies and
make the area’s potential known. They
were quickly followed by the big fur com¬
panies such as the Rocky Mountain Fur
Company and the American Fur Com¬
pany,
MOUNTBATTEN, Louis Francis Al¬
ber t Vic to r N icho las 1s t Ear l Mountbat -
ten of Burma (1900-1979), British ad¬
m i r a l a n d s t a t e s m a n . I n V W U h e w a s
supreme allied commander in SE Asia and
Unrated Burma from the Japanese. After
WWII he was the last British viceroy of
India, and ledihe negotiations for India's
and Pakistan’s independence. He later
served as first sea lord, admiral of the fleet
and ch ie f o f the defense s ta ff . He was
killed by Irish Republican Army terrorists.
MOUNT SAINT HELENS, active vol¬
cano in the Cascade Range of SW Wash.
Long considered dormant, the volcano be¬
came seismically active in Mar. 1980 and
erupted for the fust lime in 120 years on
May 18,1980. The eruption was preceded
by two magnitude 5earthquakes (see rich-
TER scale) and was the first in the 48
c o t e r m i n o u s s t a t e s s i n c e M t L a s s e n
erupted in 1915. More than 60 people
were killed, and there were widespread
floods and mudslides. Surrounding forests
were scorched or devastated, and much of
W a s h . , O r e . , I d a . a n d M o n t , w e r e
blanketed with volcanic ash. Subsequent
eruptions (particularly in Apr. 1982) were
much less destructive.
MOUNT VERNON, the restored Geor¬
gian home (1747-99) of George Was¬
h i n g t o n o n t h e P o t o m a c R i n Va . . S o f
Washington. The tomb of Washington and
his wife Martha is nearby.
MOUSE, aterm applied loosely to almost
any small rodent. The majority however
fall into two groups: Old World mice.
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Economy. Mozambique is apoor country,
almost completely dependent on agricul¬
ture. including forestry, fishing and hunt¬
ing. Main exports are cashews, seafood
and cotton. The government has en¬
couraged collective farming; in the late
1970s drought created acute food
shortages. The economy also suffered at
that time as aresult of Mozambique’s sup¬
port for Zimbabwe nationalists during the
Rhodesian war. Good relat ions with Zim-
b^we and the expansion of tx)
are expected to increase Mozambique’s
trade and transport opportunities. Al¬
though Mozambique is ideologically op¬
posed to its neighbor. South Africa, the
countries have strong economic and com¬
mercial ties.
HLslory. The first European to reach
Mozambique was Vasco da gama (1498).
During the 15(X)s and 1600s the Por¬
tuguese sec up small trading settlements.
From the mid-l8th until the early-19th
century their great source of wealth was
the black slave trade. Mozambique be¬
came aPortuguese colony in 1910, and
Portugal placed controls on its economic
growth and the Africans’ social advance¬
m e n t . I n 1 9 6 2 t h e M o z a m b i q u e
nationalists formed the Mozambique
L ibe ra t i on F ron t (F re l imo) , wh ich
engaged in fierce guerrilla warfare with
Portuguese troops in 1964-74.

After the 1974 coup in Portugal negotia¬
tions led to the formation in June 1975 of

an independent socialist republic in
Mozambique. Since independence,
Mozambique has been plagued by famine
and civil war. The Mozambique National
Resistance, or Rename, supported by
South Africa and the US. waged acam¬
paign of mindless destruction and violence
to undermine the leftist government. In the
early 1990s, continued drought that af¬
fected all of southern Africa impacted
Mozambique particularly hard b^ause
civil war, destroyed infrastructure, and
bureaucratic lethargy and corruption
prevented foreign relief supplies from
reaching the intended recipients.
MOZART, Wolfgang Amadeus (1756-
1791), Austrian composer whose brief
career produced some of the world’s
greatest music. He was achild prodigy of
the harpsichord, violin and organ at the
age of four and toured the European
courts. He soon became aprodigious com¬
poser. Between 1771-81 he was con-
certmaster to the archbishop of Salzburg.

Much of Mozart’s early music is in a
pure and elegant classical style, which is

family Muridae. and New World mice of
the fami ly Cr icet idae. Very act ive
animals, often Doctumal, they are charac¬
teristically shortlived. Feeding on berries
and grain, they are, in terms of biomass,
extremely important herbivores, and in
turn important as prey for many birds and
m a m m a l s .
MOUTH, the opening through which
humans and animals take food, the cavity
containing the parts used in chewing and
tasting food.
MOVIES. See mot ion pictures.
MOYNIHAN, Daniel Patrick (1927- ),
US social scient ist , d iplomat, and
Democratic politician. Astudent of pover¬
ty, welfare, ethnicity, and urban affairs, he
served in the New York State and federal
governments and taught at Harvard U
before becoming US ambassador to India
(1973-75) and to the United Nations
(1975-76). He was US senator from New
Yo i k f r o m 1 9 7 7 .
MOZAMBIQUE, republic in SE Africa
on Che Indian Ocean between Tanzania
and South Africa.

n f a c i l i t i e s

Onicial name: Republic of Mozambique
Capital: Maputo
A^: 308.642sq mi
Pd|)ulaUon: IS,113,(XX)
G r o w t h r a t e : 4 . 6 %
Languages: Portuguese, Bantu languages
Religions; Animist, Christian. Muslim
Monetary unit(s): Imetical =
100 centavos

Land. Ahot and humid coastal plain and
low plateaus cover about two-thirds of the
country, rising to mountainous regions in
the Nand W. Most of the coastal plain is
infertile except in the Zambezi. Save,
Limpopo and small river areas.
People. The population comprises over 60
Bantu tribes and asmall group with
Afnean-Portuguese ancestry. There are
some Europeans and Asians, though their
numbers have sharply decreased since in¬
dependence.
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also extremely lively and spontaneous. In
1781 he moved to Vienna, where he be¬
came Court Composer to Joseph II in
1787. He became aclose friend of haydn

and set Lorenzo Da Ponte’s opera librettos
Ths Marriage of Figaro (1786) and iDon
Giovanni (1787) to music. In athree-
month period during 1788 he wrote three
of his greatest symphonies, numbers 39-
41. Mozart wrote over 600 works, includ¬
ing 50 symphonies, over 20 operas, nearly
30 piano concertos, 27 string quartets,
about 40 violin sonatas and many other in¬
strumental pieces. In all these genres his
work shows great expressive beauty and
technical mastery, and he advanc^ the
styles and musical forms of each.
MUBARAK, Hosoi (1928- ), president
of Egypt from 1981. Ag^uate of
Egypt's military academy, he was trained
as abomber pilot and rose in rank to air
force chief of staff (1969) and air force
commander (1972). He launched the
surprise air attack in the 1973 war with Is¬
rael. Chosen by President Sadat to be
Egypt’s vice president in 1975, Mubarak
therea f te r concent ra ted h is a t ten t ion on
domestic and international affairs.

He became president, by public referen¬
d u m , a f t e r S a d a t w a s a s s a s s i n a t e d .
Domestically, he worked to contain Is¬
lamic fundamentalists who opposed ef¬
forts at modernization. Interaarionally, he
adopted acool stance toward Israel after
Israel ’s invasion of Lebanon in 1982. In
1988 , however, he under took an ac t i ve
role as aregional peacemaker by seeking
to arrange arapprochement between PLO
leader Yasir Arafat and King Hussein of
Jordan in the hope of reviving the stalled
peace process with Israel. He was astrong
supporter of US policy in the Gulf War.
MUCKRAKEE^ term coined in 1906
by President Theodore Roosevelt 'to con¬
demn Journalists specializing in sensation¬
al exposes of corrupt businesses and
political procedures. The name was
adopted by agroup of contemporary refor¬
mist writers and journalists. The "Muck-
r a k e r s " i n c l u d e d L i n c o l n s t e f ? e n s w h o
wrote about political corruption, Ida tar-
bell who exposed tbe exploitative prac¬
tices of an enormous oil company, and
Upton SINCLAIR who uncovered deplorable
conditions in the Chicago meat-packing
industry.
MUGABE, Robert Gabriel (1924- ) .
prime minister of Zimbabwe (1980^
1987), president since 1987. AMarxist, he
and Joshua Nkomo shared leadership of a
guerrilla movement against the white

l e a d e r s o f R h o d e s i a . W h e n R h o d e s i a
achieved legal independence (as Zim¬
babwe) and black majority rule in 1980,
Muga^ became prime minister in a
government of national unity. In 1982,
however, he expelled Nkomo from his
cabinet.

MUGWUMPS, term for independent
voters, or sometimes political fence strad¬
dlers. I t was part icular ly used for
Republicans who voted for Democrat
Grover CLEVELAND in 1884.
MUHAMMAD. Elijah (1897-1975), US
Black Muslim leader. In 1931 he met Wali
"Prophet" Farad, founder of the first
Temple of Islam in Detroit, Mich. Elijah
became aprominent disciple and on
Farad’s disappearance (1934) became
leade r o f t he movemen t . He advoca ted
black separatism.
M U H A M M A D A L I . S e e a u , m u h a m -
M A D .

MUIR, John (1838-1914), Scoit ish-
American natural ist and writer, an advo¬
c a t e o f U S f o r e s t c o n s e r v a t i o n . H e
described his walking Journeys in the NW
US and Alaska in many influential anicles
and books. Yosemite and Sequoia national
parks and Muir Woods National Monu¬
ment were established as aresult of his ef¬
forts.

MULE, aterm now commonly used to
describe infertile hybrids between various
species. The name is properly restricted to
the offspring of amale donkey and a
mare. Mules have the shape and size of a
HORSE, and the long ears and small hooves
of adonkey. They are favored for their en¬
durance and sure footedness as dra f t o r
pack animals.
MULE DEER, amedium-sized deer of
the western US, closely related to the Vir¬
ginia or white-tailed deer. The two are dis¬
tinguished by the shape of the antlers and
by the habit of the Virginia deer of carry¬
ing its white tail up when running. Both
live in open country and have moused as
the forests have been cut down. They are
the main quarry of deer hunters, and in
many places their numbers have to be
regulated to prevent crops being severely
damaged-
MULLEIN, plant of the genus Verbas-
cum, found in Europe, Asia, and North
America. It has lance-shaped leaves. 12in
or more in length, covered in woolly
down; in the second year of growth, a
large spike of yellow flowers is produced.
MULLER, Hermann Joseph (1890-
1967), US geneticist awarded the 1946

Nobel Prize for Physiology or Medicine
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ment, especially in urban planning. Kis
books include The Brown Decades
The Culture of Cities (1934), The City in
History (1961 )and The Pentagon of
Power( \97\ ) .
MUMMY, acorpse embalmed, par¬
ticularly in ancient Egypt, in order to en¬
sure its preservation for aprotracted
period after death. The earliest known at¬
tempts artificially to preserve bodies were
about 2600 BC, though many bodies from
earlier times were naturally preserved
through the desiccating effect or the sand
in which they were buried.
MUMPS, common virus infection caus¬
ing swelling of the parotid salivary gland.
and occasionally inflammation of the
PANCREAS, an OVARY or atestis. Mild
FEVER, HEADACHE and malaisc may precede
the gland swelling. Rarely aviral menin-
Gins and less often encefhautis compli¬
cate mumps. Very rarely abilateral and
severe test icular inflammat ion can cause

for his work showing that x-rays greatly
accelerate MUTATION processes.
MULLER, Paul Hermann (1899-1965),
Swiss chemist who received the 1948
Nobel Prize for Chemistry for developing
the insecticide known as DDT.
MULLET, two types of fish. The red
mullet is found in the Mediterranean and
warm Atlantic. It is about 16in long, red
with yellow stripes, and has long barbels
around the mouth. TTic gray mullet lives in
ponds and estuaries. It is grayish above,
with longitudinal dark stripes, and grows
to 25in.
MULRONEY, M. Brian (1939- ) ,
Canadian politician, leader of the Progres¬
sive Conservative Party (from 1983) and
prime minister (from 1984). Alawyer and
business executive, he had never held
elective office before being chosen party
leader. As prime minister he tried to im¬
prove Canadian economic relations with
the US.
MULTIPLE SCLEROSIS, or dissemi¬
nated sclerosis, arelatively common dis¬
ease of the BRAIN and spinal cord in
which myelin is destroyed in plaques of
iNFLAMStATiON. Iis causc is Unknown al¬
though slow viruses, abnormal allergy to
v i r u s e s a n d a b n o r m a l i t i e s o f f a t s a r c

suspected. It may affect any age group,
but particularly young adults.

Symptoms and signs indicating disease
in widely separate parts of the nervous
system are typical. They occur episodical¬
ly. often with intervening recovery or
improvement. Blurring of vision, some¬
times with eye pain; double vision; ver¬
tigo: abnormal sensations in the limbs;
paralysis; ataxia, and bladder disturban¬
ce are often seen, although individually
these can occur in other brain diseases.

steroids, certain dietary foods, and d-
RUGS acting on spasticity in muscles and
the bladder are valuable in some cases.
The course of the disease is extremely
variable, some subjects having but afew
mild attacks, while others progress rapidly
to pennanent disability and dependency.
MULT IUSER SYSTEM, acompu te r
system that enables more than one person
to access programs and data at the .same
time. Each user is equipped with ater¬
minal. If the system has just one central
processing unit, atechnique called time¬
sharing provides multiple access. Atime¬
sharing system cycles access to the
processing unit among users.
MUMFOR0, Lewis (1895- ), US social
critic and historian, concerned with the
relationship between man and his environ-

scerility.
MtiNCHHAUSEN, Karl Friedrich
Hieronymus, Fre iher r (Baron) von
(172&-1797), German soldier and country
gentleman. His exaggerated adventure
tales were the basis of fantastic "tall tales"
compiled by R. E. Raspe. published in
London (1785). These stories became
widely popular. The English Adventures
of Baron Munchhausen (1793) is the
standard edition.
MUNICH, capital of Bavaria, SGer¬
many, on the Isar Rabout 30mi Nof the
Alps. Acultural center with acathedral
and palace, it is also heavily industrialized
(beer, text i les, publ ishing), and is
Germany’s third largest city. Founded in
1158 by Duke Henry the Lion, it was
ruled 1255-1918 by the Wittelsbach fami¬
ly (dukes and kings of Bavaria). Munich
was the birthplace and headquarters of
NAZISM and the scene of Hitler’s attempted
"beer hall putsch" of 1923. Munich hosted
the 1972 OLYMPIC games. Pop 1,272,000.
MUNICH AGREEMENT, apact, signed
on Sept. 30, 1938, prior to WWII, which
fo rced Czechos lovak ia t o su r rende r i t s
SUDETENIAND to Nazi Gennany. The
S u d e i e n l a n d b W C z e c h o s l o v a k i a c o n ¬
tained much of the nation’s industry,
^uc 700,000 Czechs as well as 3million
German-speaking citizens, the pretext for
Hiller’s demands for occupation. The
agreement, which allowed an immediate
German takeover, was signed by Adolph
HTTLER. Neville chamberijmn (Britain)
Edouard daladier (France) and Benito
MUSSOLINI (Italy). Neither the Czechs nor
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(heir Russian al l ies were consulted. The
Allies hoped this would be Hitler’s "last
territorial claim," and that the pact would
avert war, bur in March 1939 he occupied
the rest of Czechoslovakia.
M U N N V . I L L I N O I S . S e e g r a n g e r
C A S E S .

MUNOZ MARIN, Lufa (1898-1980)
Puerto Rican political leader, the first
elected governor of the island (1948-64),
founder of the Popular Democratic Party
(1938). Elected to the legislature in 1932,
lie favored social reforms and ties with the

US. He led the campaign for Puerto Rican
self-government status, achieved in 1952.
MUNRO, Hector Hugh (pseudonym.
Saki; 1870-1916), British writer, known
for his inventive, satir ical and often fan¬
tastic short stories. Among his published
works are stories collected in Reginald
(1904) and Beasts and Super-Beasts
(1914) and anovel, The Unbearable Bas-
sington(l9l2).
MUNSEE, Indian group consisting of the
Wolf clan of the Delaware tribe. They
originally lived around the northern
Delaware Rand the Hudson R, but were
driven to other areas by European settlers
in the 18th century.
MUPPETS, puppet family created by the
master puppeteer Jim Henson in 1955.
The likes of Kermit the Frog. Big Bird,
Bert and Ernie, Oscar the Grouch, and
Cookie Monster, among many others, pro¬
vide entertainment and education.
MURAL PAINTING, any kind of paint¬
ing executed on awall. The earliest are the
cave paintings of reindeer and bison at al-
TAMiRA Spain, and lascaUX, France, which
were probably a form of magic to
Paleolithic man. Early Roman fresco
murals were found in pompeii. Wall paint¬
ings of sacred subjects were the chief form
of religious instruction in the Byzantine
Empire, medieval Europe and India. The
fresco technique was adopted by Italian
ar t is ts l ike Gior ro a t Padua and Ass is i ,
MICHELANGELO for the ceiUng of the sistine
CHAm. and TiEFOiiD in NItalian palaces,
and also by the 20th-century Mexican art¬
ist OROZCO.
MURDOCH, (Jean) Iris (1919- ) ,
I r i s h - b o m B r i t i s h n o v e l i s t . H e r n o v e l s
such as AFairly Honourable Defeat
(1970). The Sea, the Sea (1978) and The
Good Apprentice (1985) display wit and a
gift for analyzing human relations.
MURDOCH, (Keith) Rupert (1931- ).
Australian-bom US newspaper publisher.
After creating asizable communications
organization in Australia, he moved ag¬

gressively to buy properties in the UK and
US, including the London Times and the
Chicago Sun-Times. He also acquired
magazines, television stations, and amo¬
tion picture company. He became aUS
citizen in 1985.

MURFREESBORO, or Stones River,
Battle of, bitter but indecisive battle (Dec.
31 1862-Jan. 2. 1863) in the American
aviL WAR, fought near Murfreesboro,
Tenn. The batt le s i te is now the Stones
River Nat ional Batt lefield.
MURILLO, Bartolom^ Esteban (1618-
1682), Sparrish baroque painter, known as
the "Raphael of SeviDe." The most famous
painter of his time in Spain, Murillo
produced religious narrative scenes ex¬
pressing deep piety and gentleness, works
of realism and fine portraits. Among his
many famous paintings are the Visions of
St. Anthony, the Two Trinities (known as
the Holy Family) and Beggar Boy.
MURPHY, Frank (1890-1949) , US
public official and jurist. ANew Deal
Democrat, he served as governor general
(1933-35) and high commissioner (1935-
36) of the Philippines. As governor of
Michigan (1936-38) he won national at¬
tention for.settling the 1937 automobile
strike in Flint. Briefly US attorney general
(1939-40), he was appointed (1940) to the
US Supreme Court.
MURRAY, Philip (1886-1952), Scottish-
bom US labor leader. He was president of
the Congress of Industrial Organizations
(CIO) from 1940; prominent leader of the
UNITED MINE WORKERS, 1912-42, and or¬
ganizer and head of the united steelwor¬
kers from 1942. In 1949-50 he helped rid
the CIO of communist unions.

MURRE, seabirds in the auk family.
They inhabit cliffs on the coasts of the
North At lant ic and North Pacific oceans.

Murres, ^oui 16in long, are brownish
black, with white breasts. In their breeding
season, they nest in large nun^rs, the
female in each pair laying one egg on the
bare rock.
MURROW, Edward R. (Edward Egbert
Roscoe Murrow; 1908-1965), US broad¬
caster. He was head of Columbia Broad¬

casting System’s European bureau during
WWII; from 1947-60 he produced many
acclaimed radio and TV programs, inclu¬
ding an exposfi of Senator Joseph McCar¬
thy (1954). He directed the US Informa¬
tion Agency 1961-63.
M U S C AT A N D O M A N . S e e o m a n .
MUSCLE, the tissue whose contraction
produces body movement. In man and
other vertebrates there are three types of
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AORENAUN& it COD thus decrease blood
supply to nonessemial organs during
periods of stress. In the gut. the muscle
also propels the contents along by contrac¬
ting along its length in waves (peristal-

Cardiac muscle, found only in the
HEART, has the property of never resting
throu^out life. It combines features of
both skeletal and smooth muscle, for it is
striped but yet involuntary. The fibers are
not discrete but branching and interlinked,
thus enabling cardiac muscle to act quick¬
ly and in unison when stimulated.
MUSCULAR DYSTROPHY, agroup of
inherited diseases in which muscle fibers
are abnonnai and undergo atrophy. Most
develop in early life or adolescence,
Duchenne dystrophy occurs in males al¬
though the genes for it are carried by
females. It starts in early life, when some
swelling (pseudohypcttrophy) of calf and
other muscles may be seen. Asimilar dis¬
ease can affect females. Other types,
described by muscles mainly affected in¬
clude limb-girdle and facioscapulo¬
humeral dystrophies. TIiot are many
diverse variants, largely due to structure
or biochemical abnormalities in muscle
fibe rs .

Myotonic dystrophy occurs in older
men, causing baldness, cataracts, testis
atrophy and acharacteristic myotonus, in
which contraction is involuntarily sus¬
tained. Muscular dystrophies usually
cause weakness and wasting of muscles,
particularly of those close to and in the
trunk; awaddling gait and exaggerated
curvature of the lower spine are typical.
The muscles of respiration may be af¬
fected, with resulting mEUMONiA and
respir^ory failure; heart muscle, too. can
also be affected. TTiese two factors in par¬
ticular may lead to early death in severe
cases. Mechanical aith, including, if
n e c e s s a r y. A RTi n c i A L r e s p i r a t i o n , m a y
greatly improve well-being, mobility and
life-span.
MUSES, in Greek mythology, nine patron
goddesses of the arts, worshiped especi¬
ally near Mt Helicon. Daughters of zeus
a n d t h e g o d d e s s o f m e m o r y
(Mnemosyne), they were attendants of
APOLLO, god of poetry. The chief muse
wa.s Calliope (epic poeiiy); the others
were Oio (history), Euterpe (lyric poetry),
Thalia (comedy, pastor̂  poetry). Mel-
pontene (trag^y), Terpsichore (choral
dancing), Erato (love poetry), Polyhymnia
(sacred song) and Urania (astronomy).
MUSEUM, inst i tut ion that col lects.

musc le .
Skeletal or striated muscle is the type

normally associated with the movement of
Che body. Its action can either be initiated
voluntarily, through the central nbrvchis
SYSTEM, or it can respond to reflex
mechanisms. Under the microscope this
muscle is seen to be striped or striated. It
consists of cylinders of tissue 0.01mm in
diameter, showing great variation in
length (1-lSOmm) and containing many
nuclei. Each cylinder consists of
thousands of filaments, each bathed in
cytoplasm (known as sarcoplasm), which
is their source of nutrition. Energy for
contraction is derived by the oxidation of
glucose brou^t by the blood and stored
as granules of glycogen in the sarcoplasm.
The oxidation and breakdown of the
glucose takes place in the mitochondria
(see cell), the net result being the forma¬
tion of adenosine triphosphate (ATT).
This molecule provides a"high-energy"
bond which enables actin and myosin, two
proteins in the muscle filament, to slide
into each other, an action which, repeated
many limes throughout the muscle, results
in its contraction. The behavior of apar¬
ticular fiber is governed by an "all-or-
none" law, in that it will either contract
completely or not at all. Therefore the ex¬
tent to which amuscle contracts is de¬
pendent solely on the number of in¬
dividual fibers contracting.

If amuscle is starved of oxygen, a
process termed glycolysis provides the
energy. However, glycolysis involves lac¬
tic acid production with the consequent
risk of CRAMPD. Skelcul imisck fimctioiu b)r teinf
Vlached via TENDONS tO tWO parts Of the
SKELETON which move re lat ive to each
other. The larger attachment is known as
the muscle's origin. Contraction of the
muscle attempts to draw together the two
parts of the skeleton. Muscles are arranged
in antagonistic groups so that all move¬
ments involve the contraction of some
muscles at the same time as their antago¬
nists relax.

Smooth or involuntary muscle is
under the control of the autonomic nerv¬
ous system, and we are rarely aware of its
action. Smooth muscle fibers are construc¬
ted in sheets of cells, each with asingle
nucleus. TTiey are situated in hollow struc¬
tures such as the gut, bronchi, uterus and
BLOOD vessels. Smooth muscle uses the

property of "tone" (continual slight ten¬
sion) to regulate the diameter of tubes
such as blo<^ vessels.

Being responsive to hormones, notably

SIS).
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preserves and exhibits objects—natural or
m a n m a d e — fo r c u l t u r a l a n d e d u c a t i o n a l

purposes. Amuseum was originally a
place sacred to the muses; the most
famous ancient museum, at Alexandria,
Egypt (founded c280 BC), was acenter
for Greek scholars . Publ ic museums d id
not exist in the ancient world or in medie¬

val Europe; they developed from private
Renaissance coliections. The royal collec¬
tions of works of art at the louvre in Paris

were made public in 1793, and the English
physician and naturalist Sir Hans Sloane’s
widely varied collections were bought by
the British government which then opened
the BRITISH MUSEUM (1759). In the late 19th
and 20th centuries numerous public
museums were established, lending to spe¬
cialize in particular subjects or time
periods. Museums and their collections
arc of several kinds; general, art and pic¬
ture galleries, historical, scientific, natural
history, outdoors, specialized (industrial,
commercial or professional) and regional
or local.
MUSHROOM, popular name given to
many gill fungi or agarics. In general,
mushrooms are considered to be edib le
while poisonous or inedible agaries are
c a l l e d t o a d s t o o l s . T h e c o m m o n fi e l d
mushroom (Agaricus campestris) is the
most frequent wild species eaten, while
Agaricus bisporus is the cultivated mush¬
r o o m . S o m e m u s h r o o m s a r e s e r i o u s
parasites of wood, plantation trees and
garden plants. Although mainly eaten for
their flavor, mushroom.s are of some food
value, containing 5% protein. (See also
FUNGI.)
MUSIAL, Stan (Stanley Frank Musial;
1920- ). US basebaU player, outfielder
and first baseman for the St. Louis Car¬
dinals (1941-63). He was elected the Na¬
tional League's most valuable player in
1943, 1946, and 1948 and was amember
of 24 consecutive All-Star teams.
MUSIC, the art of arranging sound.
Music cannot be defined merely as the art
of arranging pleasing sounds; discords
have long been used, and many modem
composers experiment with almost any
kind of sound.

Music has existed in every culmre, and
often seems to have developed in conjunc¬
tion with religion. Music was used in
Sumerian temple ceremonies c4000 BC.
T h e a n c i e n t G r e e k s u s e d m u s i c f o r
religious and (hamatic purposes. The
R o m a n s m a d e m u c h u s e o f m u s i c f o r
ceremonial occasions. The early history of
western music is largely that of church

music, with secular music taking asig¬
nificant but secondary place until the
Renaissance. Modem notation was deve¬
loped by the Benedictine monk guido
D'ARREZO in the 11th century, allowing a
complex musical tradition to evolve.

The current repertoire consists largely of
music writicn after 1600, divided roughly
into RENAISSANCE, BAROQUE, CLASSICAL,
ROMANrtc and modem styles. Recently this
has been extended to cover much earlier
music, music of other cul tures and less
traditionaliy "serious" forms such as jazz
and BLUES, pop music and folk musk. The
last has grown up as aseparate tradition
from formal music (though interacting
with it)-in almost all cultures, and has
been transmitted orally from generation to
generation. Many people have tried to
evolve aphilosophy of music, but none
has ever satisfactorily explained its power
to heighten feeling and to communicate on
adeeper level than language. What is cer¬
tain is that aliking for music in one fwin
o r a n o t h e r i s o n e o f m a n k i n d ’ s m o s t
natural and universal instincts. (See also
A T O N A L O T ; C O U N T E R P O I N T , P O L Y P H O N Y ;
SOUND; TONALITY.)
M U S I C A L N O TAT I O N . S e e n o t a t i o n .
MUSIL, Robert (1880-1942), Austrian
writer. He is known for The Man Without
Qualities (3 vols., 1930-43), an en¬
cyclopedic novel about the ills of pre-war
Aust r ia .
MUSK, astrongly scented substance used
in the manufacture of perfume. The term
is strictly applied to that obtained from the
musk glands of the male musk deer, but
also covers other similar secretions, e.g.,
civet musk, badger musk.
MUSK DEER, small deer (Mimuius mos-
e b a t u s ) n a t i v e t o m o u n t a i n s o f c e n t r a l
Asia. It is about 20in in height, sure¬
footed, with large ears, no antlers or
horns, and is solitary. It is hunted and
farmed for the musk secreted by an ab¬
dominal gland, which is used for medicine
or perfume,
MUSKELLUNGE, the largest fish of the
pike family. Most muskellunges are 2-4ft
in length and 5-35ib in weight. Its slender
body may be brown, gray, green, or silver
with dark bars or spots on the side. The
muskellunge is found in southern Canada
and northern US.
MUSKIE, Edmund Sixtus (1914- ) ,
US Democraiic politician, senator from
Maine (1965-77). In 1968 he was the
Democratic candidate for vice-president
on the ticket headed by Hubert Humphrey.
He sought the Democratic presidential
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nomination in 1972 but did poorly in the
primaries. During the watcrgate inves¬
tigations it was revealed that his campaign
had been sabotaged by "dirty tricksters"
working for the reelection of President
N i x o n .

MUSKMELON, edible fruit of certain
plants belonging to the gourd family. The
plants are annual, grow along the ground,
and produce hairy, heart-shaped leaves
and five-lobed yellow flowers. The fruit
varies; the skin may be smooth, ridged, or
latticed, and the flesh white, pale green, or
orange.
MUSK-OX, Ovibos moschaius. aheavily
b u i l t b o v i d f r o m t h e A r c t i c o f N o r t h

America, not atrue ox but related to sheep
and goats. Musk-oxen have thick, shaggy
coats and apronounced hump over the
shoulders. They are highly aggressive
animals living in herds of up to 100.
When th rea tened, herds fo rm ac i rc le o f
adults around the calves, with horns facing
outward. Musk-oxen have always been
hunted for their fur, but now they are also
farmed commercially.
MUSKRAT, or musquash. Ondat ra
zibethica, of North America, the largest of
the voles, measuring up to 2ft. It is an
aquatic animal living in fresh water or salt
marshes, feeding mainly on water plants.
The feet are broad, the hindfeet being
w e b b e d , a n d t h e f u r i s t h i c k a n d
waterproof. Muskrats are frequently
hunted for their for.
MUSLIMS (Arabic: ones who submit),
adherents of the religion of isuam.
MUSSEL, atwo-shelled mollusk that
lives in masses on most rocky shores and
is exposed at low tide. It feeds on minute
particles sifted fmm the sea and is
anchored to the rock by the byssus, a
series of strong, silky threads. There are
many kinds of mussels, some of which
live in fresh water. TTtey are sometimes
eaten or used as bait.
MUSSET, (Louis Charles) Alfred de
(1810-1857), French Romantic poet and
playwright (see ROMANTtasM). After an af¬
fair with George sand, he wrote "Les
Nuits" (1835-37), some of the finest love
poetry in French, and the autobiographical
Confession d'un Enfant du Steele (1836).
His witty plays are often produced today.
MUSSOLIN I , Ben i to (1883 -1945) ,
Italian founder of fascism, dictator of Ita¬
ly, 1924-43. Editor of the socialist party
paper 1912-14. Mussolini split with the
socialists when he advocated Italy’s join¬
ing the Allies in WWI. In 1919 he formed
aFascist group in Milan which, in that

time of political unrest, attracted many
Ital ians with i ts blend of nationalism and
socialism. The Fascist Party was national¬
ly organized 1921; in 1922 the Fascist
m i l i t i a c o n d u c t e d t h e m a r c h o n R o m e
which led the king to make Mussolini
premier. He consolidated his position,
eliminated opponents, signed the lateran
■ntBATV and began an aggressive foreign
policy. He brutally conquered Ethiopia
1935-36, and annexed Albania 1939. He
Joined Hitler (see axis power.s) and in
1940 declared war on the allies. Italy suf¬
fered defeats in Greece, Africa and at
home. Mussolini was captured by the Al¬
lies (1943). When rescued by the Germans
he headed the Fascist puppet regime in
German-occupied NItaly; on its collapse
he was shot by Italian partisans.
MUSSORGSKY or MOUSSORSKY,
Modest Petrovich, (1839-1881), major
Russian composer. His Boris Godunov
(1874) is one of the finest Russian operas.
He developed ahighly original style
around characteristically Russian idioms,
as in the song cycle Songs and Dances of
Death (1875-77) and the piano suite Pic¬
tures from an Exhibition (,1^74).
M U S TA N G , s m a l l f e r a l h o r s e o f t h e W
US. descended f rom horses o f NAfr ican
stock brought over by the Spaniards. Well
adapted to plains conditions, they were
popular as cow ponies. Abronco is an un¬
tamed mustang.
MUSTARD, herbs of the genus Sinapis.
which is pan of the cabbage family
Cruciferae. White mustard {Sinapis aiba)
and black mustard (S. nigra), native to the
Mediterranean region, are now widely cul¬
tivated for their seeds, which are used as a
c o n d i m e n t .

MUTATION, asudden and relat ively
permanent change in agene or chromoso¬
me set, the raw material for evolutionary
change. Chemical or physical agents
w h i c h c a u s e m u t a t i o n s a r e k n o w n a s
mutagens. Mutations can occur in any
type of CELL at any stage in the life of an
organism, but only changes present in the
gametes are passed on to the offspring.

Amutation may be dominant or reces¬
sive, viable or lethal. The majority are
changes in individual genes (gene muta¬
tions). but in some cases changes in the
structure or numbers of chromosomes may
b e s e e n . T h e f o r m a t i o n o f s t r u c t u r a l

chromosome changes is used to test drugs
for mutagenic activity. Mutation normally
occurs very rarely, though certain
mutagens—^x-rays,
NEiTTRONS and mustard gas—greatly ac-

g a m m a r a y s .
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FEVER. Treatment involves bed rest, but the
heart may be permanently damaged.
MYOPIA, or near- or sbortsi^tedn^
adefect of vision in which light entering
the BYE from distant objects is brought to a
focus in front of the retina. The condition
may be corrected by use of 4diverging
spectacle lens.
MYRDAL, Gunimr (1898-1987), Swe¬
dish economist who wrote aclassic work
on race relations. An American Dilemma
(1944), and an influential study of Third
World ecOTomic develc^menl, Asian
Drama (1968). He won the 1974 Nobel
Prize in Economic Science.
MYRRH, the fragrant resin obtained from
■iTnall thorny trees of the genus Com¬
miphora from the family Burseraceae.
Mynh has been used for embalming, in
medicines and as incense and is now an
important constituent of some perfumes.
MYRTLE, evergreen shrub of the genus
Myrtus. The common Mediterranean
myrtle has oval opposite leaves and white
flowers followed by purple berries, all of
which are fragrant.
MYSTERIES, secret religious rites of an¬
cient Greece and Rome. Revealed only to
initiated persons, drey were called
mysteries from the Greek word mystes,
meaning an initiae. Disclosure of the
secrets of the rites was punishable by
death, hence the fragmentary nature of our
knowledge of them. Of the Classical
mysteries the most famous were the
ELEUSiNiAN MYSTERIES held at Eleusis and
laer in Athens. These involved purifica¬
tion rites, dance, drama and the display of
sacred objects such as an ear of com. The
Orphic mysteries were said to have been
founded by orpheus. Other mysteries were
connected with nature deities and those of
eastern cults such as Cybele, Attis, isis,
Osiris and MrmRA.
MYSTERY PLAY, medieval religious
drama based on biblical themes, chiefly
those concerning the Nativity, the Passion
and the Resurrection. The form is closely
related to that of the miracle play, which is
generally based on non-biblica! material,
such as, for example, the saints’ lives. The
dist inct ion between the two forms is not
clear cut and some authorities refer to both
as miracle plays.

Mystery plays, which are liturgical in
origin, can be extraordinarily ambitious in
scale, treating the whole of man’s spiritual
history from the Creation to Judgment
Day in vast cycles which required com¬
munal cooperation to perform. Important
examples are the ^glish Yoik and

celerate mutation.
MUTE. See dumbness.
MUTUAL FUNDS, investment com¬
panies which pool their shareholders'
funds and invest them in abroad range of
stocks and shares. This spreads the risks
fw asmal l investor, wAm rece ives
dividends for his shares in the fund (rather
than for individual company shares) and
who can always sell his fund shares back
to the company at net asset value (see also
STOCKS AND STOCK MARKET).
MUYBRIDGE, Eadweard (Edward
James Muggeridge; 1830-1904), Englî -
bom US photographer. He pioneered
smdies of human and animal movement
iwing aseries of cameras with special
gutters, and invented aptecur^ of tlie
cinema projector to display his results,
published in his Animal Locomotion
portfolio (1887).
MYASTHENIA GRAVIS, adisease of
the junctions between the peripheral nerv¬
ous SYSTEM and the muscles, probably due
to abnormal immunity, and characterized
by the fatigability of muscles.

It commonly affects eye muscles, lead¬
ing to drooping lids and double vision, hut
it may involve limb musles. Weakness of
the mucles of respiratuw. swallowing and
coughing may lead to lespiraioty failure
and aspiration or bacterial pneumonia.

Speech is nasal, regurgitation into the
nose may occur and the free is weak,
lending acharacteristic snarl to the mouth.
It is associated with disorders of the
thymus and thyroid glands.

Treatment is with cholinesterase in¬
hibitors; STEROIDS and thymus removal

control the causative immunem a y
mechan i sm.
MYCENAE, city of ancient Greece and a
late Bronze Age site, 7mi Nof Argos in
the NEPeloponnesus. The city of

King Agamemnon, it was
destroyed by the Dorian invasion of 1100
BC. Historically the city is important as
the center of Mycenaean civilization (.see
AEGEAN CIVILIZATION). The remains of the
city include the Treasury of Atreus and
royal beehive and shaft tombs and the
Uon Gate of the citadel wall. Heinrich
scHUEMANN excavated the site (1876-78)
and uncovered weapons, jewels, orna¬
ments, gold and silverware.
MYCOLOGY, the scientific study of

H O M E R ' S

F U N O L

MYOCARDITIS, arare inflammation of
the HEART muscle caused by viruses, bac¬
teria, some metal poisons and drugs. It is
aserious complication of acute rheumatic
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Wakefield cycles, the French cycle
Miracle of Notre Dame and the famous
OBERAMMERGAt) PassiOH, of Bavaria. (See
also MORAUTYPLAY.)
MYSTICISM, belief that man
perience atranscendental union with the
divine in this life through meditation and
other disciplines. It is at the core of most
eastern religions, though it may be only
lon.sely linked with them. The path to this
union is usually seen as three stages:
cleansing away of physical desires,
purification of will and enlightenment of
mind. Mysticism is important in most
forms of Christianity. The goal is union
and communion with God in love and by
intuitive knowledge in prayer: mystical
experience can be expressed only in
metaphors, especially of love and mar¬
riage.
MYTHOLOGY, the traditional stories of
apeople which collectively constitute
their folk history and that of their gods
and heroes, embody their beliefs and
ideas, and represent an affirmation of their
culture. Most major mythologies origina¬
ted in pre-literate societies and were
passed on orally. The stories within a
mythology fall into three main types;
myths proper, which take place in atime¬
less past and are serious attempts to ra¬
tionalize the mysterious and unknowa¬
ble—i.e., the creation of the world, the
origin of the gods, death and afterlife, the
seasonal renewal of the earth; folk tales—
narratives set in historical time and more
social than religious in their concerns; and
legends and sagas, which recount the em¬
bellished exploits of racial heroes.

Comparative studies have revealed fun¬
damental similarit ies of theme and action

among ntany widely separated mythologies.
These similarities are thought by some to
be the result of cultural interchanges. For
others they constitute evidence of univer¬
sal archetypes, the embodiments of the un¬
conscious racial memories common to al l
humanity (see Carl G. jung). Sir James
FRAZER SThe Golden Bough 0890) is the
tnost famous work of comparative mytho¬
logy. The mythologies that have had the
most profound influence on western
thought and literature are those of the an¬
cient Near East (Mesopotamian. Egyptian
and Canaanite); classical, or Greco-
Roman; Norse, including the Icelandic
and Scandinavian sagas (see eoda) and the
Germanic nibelungenueo; and Celtic,
especially Irish mythology.

Nc a n e x -

14th letter of the English alphabet, cor¬
responding with the 14th Semitic letter
min and the Greek mi. Nis the abbrevia¬
tion for name, noun, neuter and north,
among others. (See alphabet.)
N A A C P. S e e n a t i o n a l a s s o c i a t i o n f o r
T H E a d v a n c e m e n t O F C O L O R E D P E O P L E

NABATAEANS, ancient Arabs whose
kingdom between the Euphrates Rand the
Red Sea prospered from the 4th-centuiy
BC until Roman annexation (AD 106).
Petra, Sof the Dead Sea, was the center of
the Nabataean seiilemenis, which owed
their wealth to control of caravan routes
from Arabia to the Mediterranean coast.
NABOKOV, V lad im i r (1899-1977) ,
Russian-US novelist and critic. Bom in St.
Petersburg (formerly Leningrad), he be¬
came aUS citizen in 1945. Noi^ for his
originality and satiric wit, he published
poeiiy, essays, short stories and novels in
Russian and in English. His first English
novel was The Real L^e of Sebastian
Knight (1938); he became famous for
Lolita (1958), the story of amiddle-aged
man’s passion for ayoung girl. His worics
include Pnin (1957), Pale Fire (1962),
Ada (1969) and an English translation of
Eugene Onegin (1964).
NADELMAN, Elie (1882-1946), Polish-
bom US sculptor. He inteq)reted the
human form through ilie eyes of 18th-cen-
tury folk-anisls and dollmakers, but was
also influenced by "classic" sculptors such
as RODIN. Among his more amusing sculp¬
tures was Man in the Open Air.
NADER, Ralph (1934- ), US consumer
crusader and lawyer. The controversy
which greeted his book Unsafe at Any
Speed (1965), acriticism of safety stand¬
ards in the auto industry, enabled him to
gain widespread support for investigations
into other areas of public interest, includ¬
ing chemical food additives, X-ray
leakage and government agencies. His
work has resulted in Congressional hear¬
ings and remedial legislation.
NADIR, the point on the celestial sphere
directly below an observer. It is directly
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<1932-), cosmopolitan Indian writer, bom
in Trinidad- Abrilliant critic and essayist,
Naipaul has been especially praised for his
novels of life in the Third World, includ¬
ing A//ouse/or Mr. Biswas (1961 )andA
Bend in the River (1979).
NAIJIABULLAH. Mohammad (1948- ),
political leader of Afghanistan (1986-92).
He was the leader of the People’s
Democratic Party. With his selection to
the presidency of the legislative Revolu¬
tionary Council (1987), he officially assu¬
med presidency of the nation. His govern¬
ment was ousted by Muslim factions in
1992.

NAISMITH, James (1861-1939). LIS.
teacher of physical education, at the Uof
Kansas 1898-1937. In 1891, while astu¬
dent at the YMCA Training School in
Springfield, Mass., he responded to an as¬
signment to invent agame that could oc¬
cupy students between the football and
baseball seasons by inventing basketbau,
NAMATH, Joe (Joseph William Namalh;
1943- ) , US footbal l player. Astar
quarterback at the U. of Alabama (1962-
64), he played professionally for the New
York Jets (1965-72) and the Los Angeles
Rams (1977-78). In 1969 he led the Jets
to an upset Super Bowl victory over the
Baltimore Colts. His playing career was
cut short by injuries.
NAMIBIA, independent republic in S
Africa, bordered by the SAtlantic Ocean,
Angola, Zambia, Botswana and South
A fi i c a .

opposite the zenith. An observer’s meridi¬
an passes through his zenith and nadir.
Like the zenith, the position of an
server's nadir depends on where he is
situated.
NADIR SHAH (1688-1747), shah of Iran
(1736-47). often called the "Napoleon of
Iran." He created an Iranian empire reach¬
ing from the Indus Rto the Caucasus Mts
by ruthless military conquest, including
the capture of Delhi (and its famous Koh-
i-noor diamond and peacock throne).
NAGASAKI, capita! of Nagasaki prefec¬
ture, amajor port, on WKyushu Island,
Japan and aforeign trading center since
1571- In WWII about 40,000 residents
were killed when the US dropped the
second atomic bomb (Aug. 9, 1945).
Today shipbuilding is the city’s major in¬
dustry. Pop 453,650.
NAGY, Imre (1896-1958), Hungarian
communist leader and premier (1953-55).
His criticism of Soviet influence led to his
removal from office; but during the Oct.
1956 revolution he became premier again
iKiefly. After Soviet troops cnished the
uprising, the Russians tried and executed
Nagy in secret.
NAHUM, Book of, the seventh of the Old
Testament Minor l̂ phets, the oracles of
the prophet Nahum. It graphically relates
the fall of Nineveh (612 BC) and is dated
shortly before or after this.
NAIL, metal shaft, pointed at one end and
usually with ahead at the other, that can
be hammered into pieces of wood or other
materials to fasten them together. In the
making of common nails, steel wire is fed
discontinuously between apair of gripper
dies, which hold it while ahammer forms
the head. The grippers part and the wire
moves forward; nippers then shear the
shaft, and pliers form the point. Other
forms are masonry nails, stamped from a
plate, and U-shap̂  staples.
NAIL, ahomy cell stracture of the epider¬
mis of the skin forming flat plates upon
the dorsal surface of the terminal phalan¬
ges. Anail consists of abody,
proximal portion hidden by the nail fold,
both of which rest on the nail bed or
matr ix- The la t ter consis ts of the
epithelium and corium continuous of
epithelium and dermis of the skin of the
nail fold- Die crescent-shaped white area
near the root is the lunula. The epidermis
extending from the margin of the nail
folds over the root is called epinychium;
that underlying the free border of the dis¬
tal portion is called hyponychium.
NAIPAUL, V(idiadhar) S(urajprasad)

Official name: Republic ofNamibia
Capital: Windhoek
Area: 318,259sq mi
Population: 1,521,000
Growth ra te : 3 .6%

Languages: Afrikaans, English, Bantu
Religion: Christian, Animist
Monetary unit(s): 1South African rand =
100 cents

Land. The land rises from the Namib
Desert, which stretches Nto Son the At¬
lantic coast, to aplateau averaging 3,500ft

the
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above sea level covered by rough grass
and scrub. The Kaiahaii. adesen region,
lies 10 die E. The climate is hot and dry,
and there are only two imponani rivers.
People. The population is overwhelming¬
ly Bantu. Ovambos. the single largest eth¬
nic group, Bushmen and Kavango live in
Ovamboland. to the N. The Hereros,
Nania and Damara live in the Splateau,
chiefly around Windhoek, the capital,
which is home to most of the country’s
Europeans, about 12% of the population.
The Rehoboths. or co loureds, of Afr ican
and European ancestry, are also an impor¬
tant group. All these groups—except the
Bushmen—farm, ra i se ca t t l e o r work i n
mines.
Economy. The mineral sector accounts
for most exports, diamonds and uranium
being the leading commodities. Livestock
dominates the agricultural sector. Fishing
is also an important economic activity.
Meat processing and fish canning are the
main industries.

History. The territory was annexed by
Germany in I8S4, and mandated to South
Africa after WWl by the League of Na¬
t ions i n 1920 . A f te r WWI I Sou th A f r i ca

refused to place it under UN trusteeship;
the UN in 1966 declared the original man¬
date terminated and tried to bring South
West Africa under its control, later renam¬
ing it Namibia. In 1971 the International
Court of Justice reversed its earlier rulings
in favor of South Africa, stating that South
Africa’s practice of apartheid (separation
of the races) violated its mandate. South
Africa rejected the court’s ruling and con¬
tinued its occupation, which was opposed
by the Marxist-ieaning South-West Africa
People’s Organization (SWAPO), founded
(1959) and led by Sam Nujoma.

In 1988 aUS-brokered agreement in¬
volving Cuba, Angola, and South Africa
provided for the withdrawal of Cuban
troths from Angola and the end of South
Africa’s occupation of Namibia. Since
Mar. 21, 1990, Namibia has been an inde¬
pendent nation with black majority rule.
President Nujoma, whose SWAPO held a
majority of the seats in parliament, ad¬
hered to apolicy of national reconcilia¬
tion. and there was no exodus of whites to
South Afr ica.
NANSEN, Fridtjof (1861-1930), Nor¬
wegian explorer, scientist and hu¬
m a n i t a r i a n , a w a r d e d t h e 1 9 2 2 N o b e l
Peace Prize, best known for his explora¬
tions of the Arctic. His most successful at¬
tempt at reaching ilw north pole was in
1895, when he achieved latitude 86’ 14'.

the farthest north then reached. He also
designed the Nansen bottle, adevice for
obtaining water samples ai depth.
NANTES, Edict of, proclamation of
religious toleration for French Protestants
(huguenots) issued in the city of Nantes
by Henry IV in 1598. Protestants were
panted civil rights and freedom of private
and public worship in many pans of
France (but not in Paris). In 1685 (Catholic
pressure brought Louis XIV to revoke the
ed ic t .
NANTUCKET ISLAND, popular sum¬
mer reson, 25mi Sof Cape Cod, Mass.,
across Nantucket Sound. The 15mi-long
i s l a n d h a s a m i l d c l i m a t e a n d 8 3 m i o f
beaches. It was aworld famous 18th-<eD-

tury whaling center. Pop 3,774.
NAPALM, asoap cons is t ing of the
aluminum salt of amixture of carboxylic
adds, with aluminum hydroxide in excess.
When about 10% is added to gasoline it
forms agel. also called napalm, used in
flame throwers and incendiary bombs: it
bums hotly and relatively slowly, and
slicks to its target. Developed in WWII, it
was used in the Vietnam War and caused
peat havoc. (Sec also chemical and
BlOLOGICAl . WARFARED.)

NAPHTHA, avolatile inflammable liquid
distilled from carbonaceous substances.
NAPIER, John (1550-1617). Scottish
mathematician credited with the invention
of logarithms (before 1614). Natural
logarithms (to the base e) are often called
Napierian logarithms for him. He also
developed the modem notation for the de¬
c i m a l s y s t e m .

NAPLES, third-largest city in Italy, capi¬
tal of Naples province and of the Cam¬
pania region, on Nshore of the Bay of
Naples, 120mi SE of Rome. Founded by
the Greeks (c600 BC), it was the capital of
the Kingdom of Naples and later the two
SICILIES. The historic city has a13th-cen¬
tury cathedral and university (1224) and
medieval castles and palaces. Nearby are
the ruins of POMfEii. Naples is the frnancial
and intellectual center of SItaly. AmajOT
seaport, its industries vary from heavy en¬
gineering and textiles to wine and glass
manufacture. Pop. 1,217,750.
NAPLES, Kingdom of, region once com¬
prised all of Italy Sof the Papal Stales, in¬
cluding Sicily. It emerged after the con¬
quests of the Norman Robert Guiscard in
the 1000s; his nephew Roger II took the
title King of Sicily and Apulia (1130).

Naple.s was ruled in luro by the
Hohenstaufens, the angevins, the Ara¬
gonese (see ARAGON) and the Spanish



854 NAPOLEON I

whereby he hoped to keep European ports
closed to British trade but the b^e of
TRAFALGAR (1805) established the
dominance of Britain at sea.

In 1809 N^leon divorced Josephine
and married Marie Louise, who bore him
an heir, NAPOiiON u. The peninsular war
revealed growing French weakness, and in
1812 Napoleon began his disastrous cam¬
paign against Russia. Anew aUiance of
European nations defeated the French at
Leipzig (1813); in 1814, after France was
invaded, Napoleon abdicated and was ex¬
iled to the island of Elba. In March 1815
he escaped, returned to France and ruled
for the Hundred Days, which ended in
French defeat at Waterloo (1815). Napo¬
l e o n w a s t h e n e x i l e d t o s a d ^ H e l e n a ,
where he died in 1821. His remains were
brought to Paris in 1840 and buried under
the dome of Les Invalides.
NAPOLEON n(1811-1832) , son o f
Napoleon and Marie Louise, proclaimed
king of Rome at birth. After his father’s
abdication (1814), he lived in Austria as
Duke of Reichstadi. He died of tubercu¬
losis.
N A P O L E O N H I ( L o u i s N a p o l e o n
Bonaparte, 1808-1873), emperor of the
French (1852-70); son of Louis Bona¬
parte, king of Holland, nephew of Napo¬
leon 1. He attempted several coups against
King LOUIS PHIUPPE, was jailed but escaped
to England (1846). After the 1848 revolu¬
tion, he was elected president of France;
he dissolved the legislature and made him¬
self emperor (1852). His regime promoted
domestic prosperity, but by the 1860s op¬
position to his repressive, corrupt govern¬
ment had grown. He Joined in the Crimean
WAR (1854-56) but failed to maintain Max¬
imilian as emperor of Mexico. In 1870 his
ill-judged war with Prussia ended in
defeat, capture and the collapse of his em¬
pire; he died in exile in England.
N A P O L E O N I C C O D E . S e e c o d e
N A P O L fi O N .
N A P O L E O N I C WA R S ( 1 8 0 4 - 1 5 ) ,
fought by France after napoleon ibecame
emperor. After the Treaty of Amiens
(1802), which had ended the french
REVOLUTIONARY WARS (1792-1802), Britain
declared war on France in May, 1803,
maintaining that Napoleon was not keep¬
ing to the treaty. Napoleon planned to in¬
vade Britain, but the British fleet proved
too strong for him, especially after Trafal¬
gar. The British, Austrians and Russians
formed an alliance in July 1805; Napoleon
defeated the Aust r ians and Russ ians at
Austerlitz (Dec. 1805), the Prussians at

Crown. The Austrians conquered the
kingdom in 1707. but it was taken by the
Spanish bourbon kings in 1734. napoleon
1annexed the kingdom to his empire and
made his brother Joseph king (1806) foF
lowed by his brother in-law murat.

In 1815, after Napoleon’s defeat, the
Bourtion Ferdinand IV was restored; he
reunited Naples and Sicily as the
Kingdom of the two sicoiES. Bourbon rule
collapsed before the advance of the
revolutionary forces of garibaldi (1860).
When Victor Emmanuel was confirmed
by the Italian parliament as king of all
Italy (Feb. 1861), Naples became apart of
the new Italian state, ending 700 years as
an independent kingdom.
NAPOLEON I(1769-1821). general and

of the French (1804-14) .e m p e r o r
Napoleon Bonaparte was bom in Corsica,
went to military schools in France and be¬
came alieutenant in the aitilleiy (1785).
He associ^ed with jacobins on the out¬
break of the french REvoLunoN, drove the
British from Toulon (1793), and dispersed
aroyalist rebellion in Paris (Oct. 1795).
Soon after his marriage to josEphine de
BeMihamais, he defeated the Austto-Sar-
dinian armies in Italy (179^7) and signed
the treaty of Campo Formio extending
French territory. He returned to P^s ana¬
tional hero. He then campaigned in Egypt
and the Middle East, threatening Great
Britain’s position in India.

Although he won land battles, the
French fleet was destroyed in the Battle of
the Nile (Aboukir) Aug. 1798. Napoleon
later returned to Paris and helped to en¬
gineer the coup d’6tat of Nov. 9, 1799
which established aConsulate with him¬
self as first consul and virtual dictator. He
reorganized the government, established
the Bank of France and the code
NAPOLEON, which is still the basis of
French law.

Continuing hostilities with Austria and
Great Britain resulted in the Treaty of
LunEvii le, which recognized French
dominance on the Continent. The Treaty
of Amiens with Britain (March 1802)
meant that Europe was at peace for the
first time in ten years. Napoleon became
first consul for life (1802) and crowned
himself emperor (1804). In the Napoleonic
WARS he then won aseries of great vic¬
tories over the European alliance at
Austerlitz (1805). Jena (1806) and Fried-
land (1807), dissolving the holy roman
EMPIRE (1806) and becoming ruler of al¬
most the whole continent. After Jena he
inaugurated the Continental System
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Jena (1806) and the Russians ai Friedland
(1807); the Peace of Tilsit (1807) left him
nearly master of Europe. Meanwhile
Britain liad secured supremacy of the seas
at the Battle of Trafalgar (1805). The Con¬
tinental System begun after Jena was
Napoleon’s attempt to blockade British
trade: on the pretext of enforcing it he in¬
vaded Portugal (1807) and Spain (1808).

During the defeat of his armies by the
British in the peninsular war (1808-14),
he signed the Peace of Schbnbnmn (1809)
w i t h t h e d e f e a t e d A u s t r i a n s . I n 1 8 1 2

Napoleon invaded Russia with agrand
army some 500,000 strong. He barely won
the Battle of Borodino (1812) and mar¬
ched unchallenged to Moscow, but his
troops suffered from lack of supplies and
the cold weather. Their retreat from Mos¬

cow and Russia was horrifying; only
about 30,000 of Napoleon’s soldiers
returned. The Frertch, by now drained of
manjKiwer and supplies, were decisively
beaten at Leipzig (1813). Paris fell, and on
April 6. 1814, Napoleon abdicated. Hie
victorious allies signed the Treaty of Paris
with the Bourbons. After Napoleon’s es¬
cape from Elba and return (the Hundred
Days) and his defeat at Waterloo (1815),
the second Treaty of Paris was signed in
1815 (see Paris, treaties of).
NARAYAN, R(asipuram) K(rLshnas-
wamy) (1906- ), Indian novelist writing
in English who created the fictitious South
Indian town of Malgudi in aseries of
n o v e l s w h i c h d e a l t w i t h t h e i r o n i e s o f
daily life in contemporary India. These in¬
clude 77ie Bachelor of Arts (1937), The
Financial Expert (1952) and Talkative
Wan (1986).
NARCISSUS, in Greek mythology, a
beautiful youth who rejected Che love of
the nymph Echo and was condemned to
fa l l in love wi th h is own reflect ion in a
pool. He pined away, and in the place
where he died aflower sprang up which
was named after him.

NARCISSUS, genus of bulbous plants of
the family Amaryllidaceae, of which the
best-known are die daffodil, jonquil, and
n a r c i s s u s .

NARCOLEPSY, adisease marked by un¬
controllable sleepiness. It is achronic dis¬
ease which usu^y begins during puberty
and occurs predominantly in males. It is
characterized by two elements; (1) the oc¬
currence, usually several times aday, of
attacks of irresistible sleep, lasting on the
average 5to 10 minutes; (2) the fact chat
under the influence of cer ta in emot ions,
Che muscles of the body relax acutely, so

that the person falls down and is unable to
m o v e f o r a w h i l e . H i s c o n s c i o u s n e s s
remains completely clear throughout and
he soon recovers completely.
NARCOTICS, DRttcs that induce sleep;
specifically, the opiuM-derived anal¬
gesics. These affect the higher brain
centers causing mild euphoria and sleep
(narcosis) . They may act as hal¬
lucinogenic DRUGS and are abused in drug
A D D I C T I O N .

NARRAGANSETT BAY, inlet of the
Atlantic Ocean, extending about 30 mi
into Rhode Island. Three large islands.
Conanicul, Aquidneck and Prudence, are
so situated in the bay that they divide its
mouth into three channels. All five coun¬
ties of Rhode Island have ashorel ine on
the bay, and several famous resorts aire lo¬
cated there, including Newport on Aquid¬
neck Island.

NARRAGANSETT INDIANS, Nor th
American tribe of the Aigonquian linguis¬
tic family (numbering perhaps 5,000
before 1675) who inhabited most of
Rhode Island. They were friendly to the
colonists until king phiup's war (1675-76)
resulted in their virtual annihilation.
NARVAEZ, Pdnfllo de (cl470-1528)
Spanish conquistador. Under velazquez,
he played amajor role in subjecting Cuba
to Spain. In 1520 Veldzquez sent him on a
punitive expedition against Hemin cortbs
in Mexico which failed. He also led an un¬

successful expedition, on which he him¬
self died, to subjugate and exploit Florida.
NARWHAL, Monodon monveeros, a
"toothed whale" of the Arct ic . The teeth
are completely absent in both sexes except
for asingle spiral tusk in the male on the
left-hand side of the jaw. This tusk may be
up to 2.5m (8.2ft) long; its function is un¬
known. I t is bel ieved that narwhal tusks
were once thought to be the horns of
un icorns .
N A S A . S e e n a t i o n a l a e r o n a u t i c s a n d
S P A C E A D M I N I S T R A T I O N .

NASH, Charles William (1864-1948),
U S a u t o m o b i l e m a n u f a c t u r e r . H e i n ¬
fluenced the industry as head of Buick
Motors (1910-12) and General Motors
(1912-16), and as founder and head of
N a s h M o t o r s , f r o m w h i c h h e r e t i r e d i n
1932.
NASH. John (1752-1835), British ar¬
chitect, famous for his development of
Regent’.s Park and Regent St, London,
begun 1811. He built the Royal Pavilion,
Brighton. Sussex; redesigned St. James's
Park, London; and began alterations to
Buckingham Palace (1821).
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tural people, they worshiped the sun and
also maintained arigid social caste sys¬
tem. They were driven from their villages
near today’s Natchez, Miss., after three
wars with French settlers (1716, 1723,
1729), and mostly joined other tribes.
NATCHEZ TRACE, o ld road f rom
Natchez, Miss., to Nashville, Term.;
developed from Indian trails, it was of
great importance
Natchez Trace National Parkway, about
450mi long, follows the old tome.
NATHAN, George Jean (1882-1958),
US editor and drama critic, with H. L.
Mencken coeditor (1914-23) of Smart Set
magazine and cofounder (1924) of the
American Mercury. As areviewer, he
championed the plays of O’Neill, Piran¬
dello. O’Casey, Molnar. Saroyan, and
G i r a u d o u x .
NATION, Carry Amelia (1846-1911),
US temperance agitator. She began her
campaign against liquor bars in the "dry"
state of Kan. Formidable in size and ap¬
pearance, from 1901 she smashed several
saloons with ahatchet. Arrested on about
30 occasions, she paid fines by selling
souvenir hatchets and lecturing. She was
not supported by the national PROHiBmoN
m o v e m e n t .
NATIONAL ACADEMY OF DESIGN,
US fine arts association, founded 1825. Its
425 members are painters, sculptors,
graphic artists, architects, and waterco¬
lorists. IthasaSchoolofFine Arts inNew
York City.
N A T I O N A L A C A D E M Y O F S C I E N ¬
CES, private US organization of scientists
and engineers, founded 1863. It officially
advises the government on scientific ques¬
tions, and coordinates major programs. Its
1 5 0 0 m e m b e r s a r e e l e c t e d f o r d i s t i n ¬

guished research achievements.
N A T I O N A L A E R O N A U T I C S A N D
SPACE ADMINISTRATION (NASA).
US government agency responsible for
nonmilitary space exploration and related
research. Founded by President Eisen¬
hower (1958) as successor to the National
Advisory Committee for Aeronautics
(NACAk it has numerous research stati¬
ons, labwatories and space flight launch¬
ing centers, including C^ Canaveral
and the Houston control center. Its head¬
quarters are in Washington, D.C.
N A T I O N A L A E R O S P A C E P L A N E .
See AEROSPACE pi,ane national.
N AT I O N A L A N T H E M , t h e o f fi c i a l
song of anation, played on state or
ceremonial occasions. The anthem is in¬
tended as an expression of unity and loyal-

NASH, Ogden (1902-1971), US hum-
(Kous poet with awitty, sometimes satiri¬
cal style, punctuated by puns, asides,
unconventional rhymes and unexpectedly
long lines. He published 20 volumes of
verse and wrote lyrics for musicals.
NASHVILLE, capital city of Tenn., seat
of Davidson Co., on the Cumberland Rin
Ncentral Tenn. The last major battle of
the civtL WAR was fought nearby (Dec.
1864). Nashville is acommercial, in¬
dustrial and agricultural city; the center of
the country music recording industry; and
areligious, educational and publishing
center. Pop (city) 488,000; (metro)
985 ,000 .
NASKAPl, Native American tribe living
in Quebec and Labrador. Canada. Accus¬
tomed to fishing and hunting caribou and
seals for food, clothing, and other survival
needs, most members of the tribe have
been forced to seek work in nearby vil¬
lages because of the decline of the animal
population.
NASSER. Gamal Abdel (1918-1970),
Egyptian president and Ar^ leader. He
led the military coup d’6tat which over¬
threw King FAROUK (1952), then ousted
General Naguib and named himself prime
minister (1954). He ended British military
presence in Egypt (1954) and seized the
SUEZ CANAL (1956). He was elected presi¬
dent of Egypt unopposed (1956). and was
president of the unhed arab repubuc
1 9 5 8 - 6 1 .

His Arab socialism policy brou t̂ new
land ownership laws and agricultural
policies, more schools, increased social
services and widespread nationalization.
He fought abrief war with Israel in 1956;
after the d isastrous 1967 arab- isr^u war
with Israel, he resigned but resumed office
by popular demand.
NAST, Thomas (1840-1902), Gennan-
bom US cartoonist, creator of the symbols
for the Democratic Party (donkey) and the
Republican Party (elephant). His attacks
on the TAMMANY HAU, political machine,
symbolized as atiger, contributed to its
disintegration. Nast’s drawings of Santa
CLAUS set aUS popular image.
NATAL, province of South Africa, on the
Indian Ocean, 33478sq mi in area, with
capital Pietermaritzburg. It produces
sugar, fruit, cereals and coal and manufac¬
tures fertilizers and textiles, mainly near
Durban, the chief city. Natal was aBritish
colony 1856-1910.
N A T C H E Z I N D I A N S ,
speaking tribe of SW Miss.; numbering
about 6,000 in 1682. Primarily an agricul-

C 1 7 8 0 - 1 8 3 0 . T h e
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ly to the country’s ideals. The words of
the American anthem. The Siar-Spangled
Banner, were written in 1814 by Francis
Scott Key.
NATIONAL ARCHIVES, US govern¬
ment organization devoted to preserving
archival material (documents, records, the
presidenliai libraries, rilms, and maps)
dating back to 1774 for public viewing
and re fe rence a t t he Na t i ona l A rch i ves
Building in Washington, D.C.
N A T I O N A L A S S O C U T I O N F O R
T H E A D V A N C E M E N T O F C O ¬
LORED PEOPLE (NAACP), US volun¬
tary interracial organization, founded in
New York City (1909) to oppose raqsm
and racial segregation and discrimination,
a n d t o e n s u r e c i v e l r i g k i s f o r b l a c k
Americans. It works for the enactment and
enforcement of civil rights laws, supports
education programs and engages in direct
action. An early success was the ending of
LYNCHING. NAACP's membership is atout
440 000
N A T I O N A L B A N K . S e e b a n k o f t h e
U N T T E D S T A T E S .

NATIONAL BUDGET, financial proce¬
dure recommended by the US Office of
Management and Budget for the handling
of income and expenditures during afiscal
year.
N A T I O N A L B U R E A U O F S T A N D ¬
ARDS (NBS), bureau of the US Depart¬
m e n t o f C o m m e r c e e s t ^ l i s h e d 1 9 0 1 . I t
d e t e t m i n e s n a t i o n a l w e i g h t s a n d
MEASURES, tests products and materials,
and carr ies on research in sc ience and

technology. It also advises government
agencies and industries on safety codes
and technical specifications.
NATIONAL CEMETERY, any of asys¬
tem of burial places operated by the US
government for the dweased of the US
armed forces. Best known are Arlington
National Cemetery in Arlington. Va.,
where John F. Kennedy is entombed, and
the Gettysburg National Cemetery in Get¬
tysburg. Pa., pan of the civn. war bat¬
t lefie ld .
N A T I O N A L C O L L E G I A T E A T H ¬
LETIC ASSOCIATION (NCAA), US
advisory body founded 1906. It estab¬
lishes eligibility and competition rules for
intercollegiate athletics. The NCAA com¬
piles statistics on college sports and pub¬
lishes rule books and guid .̂ It has over
1.000 member insciiutions.
N A T I O N A L C O N F E R E N C E O F
CHRISTIANS AND JEWS, U S
gan iza t i on founded 1928 to figh t
prejudice, intolerance and bigotry and to

promote interfaith harmony. The con¬
ference sponsors Brotherhood/Sisterfaood

N A T I O N A L C O N G R E S S O F A M E R I ¬
CAN INDIANS, US agency devoted to
the welfare, benefits, and work oppor¬
tunities for Native Americans. Property
and voting rights are protected, and fair
health services, equality in education, and
legal aid are sought for the 610.000 Native
Americans represented.
N A T I O N A L C O N G R E S S O F P A ¬
RENTS AND TEACHERS, US orga¬
nization whose major objective is to pro¬
vide best possible education for children
from elementary grades through high
school. FTA groups are in 50 states,
Washington, D.C., and in Europe for US
military personnel.
N A T I O N A L C O U N C I L O F T H E
CHURCHES OF CHRIST IN THE
USA, organization of 32 Protestant and
Eastern Orthodox churches (with com¬
bined membership of 40 million), founded
1950 to promote interdenominational

cooperation and understanding. It has
educational, evangelistic, ecumenical,
political and relief programs, and has al¬
lied itself with many other church bodies
and missionary societies.
NATIONAL DEBT,
money owed by agovernment, borrowed
to pay expenses not covered by taxation
revenue. The US national debt totaled ap¬
proximately $5 trillion by 1993. Nation^
debts are incurred to pay for wars, public
construction programs, etc. To obtain
money, governments sell bonds or short¬
term certificates to banks, other organiza¬
tions and individuals. Some governments
in cr is is have defaul ted or devalued the
currency. The public debt includes not
only Che national debt but also debts of in¬
dividual states, cities, etc.
NATIONAL FOREST SYSTEM, ad¬
ministered by the Forest Service in the US
Department of Agriculture, comprises 156
national forests, 19 national grasslands,
and 17 land utilization projects totaling
191 million acres. The system is managed
for limber production, recreation and
nacural beauty, wildlife habitat, livestock
forage, and water supplies. Some 32 mil¬
lion acres are set aside as wilderness and
175,000 acres as primitive areas.
NATIONAL GALLERY OF ART, US
museum of nationally owned works of art,
opened 1941, in Washington, D.C. It is
part of the Smithsonian iNsmunoN. The
initial collection was donated by Andrew
MELLON (1937). Tlte gallery possesses Jan

t h e a m o u n t o f
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titude of groups of people who share a
common culture, language and territory as
well as common aims and purposes, and
thus fee! adeep-seated loyalty to the
group to which they belong, as opposed to
other groups. Nationalism in the modem
sense dates from the french REVOLimON,
but had its roots in the rise of strong
centralized monarchies, in the economic
doctrine of mercantilism and the growth
of asubstantial middle class. Nadonaiism
today is also associated with any drive for
national unification or independence. It
can represent adestructive force in multi¬
national states.

NATIONALITY, in law, recogn^d
citizenship of aparticular coun^. Nations
themselves determine who their nationals
are. Two basic principles for deciding
nationality are acknowledged by most
countries: jus sanguinis, the right of
blood, based on the nationality of aparent;
and Jus soli, the right of place of birth.
(See also citizenship; naturalization.)
NATIONALIZATION, policy of bring¬
ing acountry’s essential services and
industries under public ownership. Assets
in the hands of foreign governments or
companies may also be nationalized, for
example Iran's oil industry, the Suez
Canal, and US-owned fruit plantations in
Guatemala, all in the 1950s.
N AT I O N A L L A B O R R E L AT I O N S
BOARD (NLRB), independent US go¬
vernment agency designed to prevent or
correct unfair labor practices. Originally
set up to administer the National L^or
Relations Act of 1935 and protect fled¬
gling unions from illegal interference, the
board has since been granted power to
police both illegal union and management
practices. Its actions are subject, however,
to approval by the federal courts.
N A T I O N A L M E D I A T I O N B O A R D ,

independent US federal agency which
mediates and arbitrates in labor disputes
threatening to disrupt interstate (airline
and railroad) commerce. Its arbitration
decisions are legally binding.
NATIONAL MERIT SCHOLARSHIP
C O R P O R AT I O N , n o n p r o fi t , i n d e ¬
pendent corporation, started with a$20
million investment by the ford founda¬
tion in 1955. The Carnegie Corporation
was aleading initial contributor and many
philanthropies, businesses, and education¬
al institutions now also are donors. The
corporation runs two nationwide scholar¬
ship programs; one provides arange of
college scholarship grants to some 3,800
high school graduates annually; the other

The Annunciation andEyck’s
Raphael’s The Alba Madonna-, it has many
works by Italian. French and American
l is ts .
NATIONAL GEOGRAPHIC SOCIETY,
nonprofit scientific and educational or¬
ganization, established in Washington.
D.C. (1888) "for the increase and diffu¬
sion of geographic knowledge." It publish¬
es National Geographic magazine, books,
maps and school bulletins, and sponsors
expeditions and research projects.
NATIONAL GUARD, volunteer reserve
groups of the US Army and Air Force,
with acombined authorized strength of
about 500,000, originating in the volun¬
teer militia organized in 1792. Each state,
territory, and the District of Columbia has
its National Guard units. Army units are
directed by the National Guard Bureau of
the Department of the Army and air units
by the Department of the Air Force. The
National Defense Acts of 1920 and 1933
empower the president to call up units in
time of national crisis. Governors may call
up state units during strikes, riots, dis¬
asters and other emergencies—in recent
years National Guard units have checked
civil disturbances, often amid controversy.
Aguardsman takes adual oath—to the
federal government and to his state. In
peacetime he attends 48 drill sessions and
atwo-week training camp annually.
N A ' n O N A L I N S T I T U T E S
HTF.AT.TH (NIH), research agency of the
US Public Health Service, Department of
Health and Human Services. NIH con¬
ducts and supports biomedical research
into the causes, prevention, and cure of
diseases, supports research training and
the development of research resources:
and makes use of modem methods to
communicate biomedical information.

Its major components include the Na¬
tional Cancer Institute; the National Heart,
Lung, and Blood Institute; the National
Institute of Diabetes and Digestive and
Kidney Diseases; the National Institute of
Allergy and Infectious Diseases; the Na¬
tional Institute of Child Health and
Human Development; the National In¬
stitute of Dental Research, the Nation^
Institute of Environmental Health Scien¬
ces; the National Institute of General
Medical Sciences; the National Institute of
Neurological and Communicative Disor¬
ders and Stroke; the National Eye In¬
stitute; the National Institute on Aging;
and the National Institute of Arthritis and
Musculoskeletal and Skin Diseases.
NATIONALISM, political and social at-
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provides similar scitolarships for outstand¬
ing black students. Awards art based on
scores in tests run by the corporation, on
extracurricular achievements, school
standing and so on.
N A T I O N A L O C E A N I C A N D A T M O S ¬
PHERIC ADMINISTRATION (NOAA),
US government agettcy set up in 1970 to
coordinate scientific research into atmos¬
phere and oceans. Its specific aims are the
monitoring and control of poixtrnoN and
the investigation of potential resources
and weather-control techniques. The
NOAA is responsible for the work of
sevuaJ formerly independent agencies, in¬
cluding the Coast and Geodetic Survey
(founded in 1807) and the Weather
Bureau (founded in 1870).
N A T I O N A L O R G A N I Z A T I O N F O R
WOMEN (NOW), founded 1966 to
promote full equality between men and
women in all walks of life. In 1992 it had
250,000 members.
NATIONAL PARK SYSTEM, system
administered by the US National Paik Ser¬
vice. abureau of the Department of the In¬
terior. whereby land of outstanding scenic
or historical intere^ is protected "for the
benefit and enjoyment of the prople." The
national park idea originated in the US;
descriptions in 187(>-7I of the wild
counnV at the headwaters of the Yel¬
lowstone Rin Wyo. led in 1872 to an Act
of Congress creating Yellowstone Natio¬
nal Park (2,221,733 acres). In Cal.. Se¬
quoia and Yosemlte were declared parks
in 1890, but few other sites were brought
under protection until 1916. when Presi¬
dent Woodrow Wilson insti tuted the Park
Serv ice.

Today i t admin is te rs more than
46,000sq mi of parkland, comprising
about 3()0 protected areas—and the num¬
ber is still growing. Of this land, 48 out¬
standing scenic areas are known simply as
national parks. About 80 others, combin¬
ing scenery with precolonial history,
natural or man-made objects, or geologi¬
cal, 7xx>logical or botanical phenomena,
are called national monuments. The other
areas include battlefields (such as Gettys¬
burg), forts and trading posts, pioneer
trails, cemeteries, recreation areas, scenic
take shores and watmvays. important
birthplaces (Washington’s, Lincoln’s), the
National Scientific Reserve, the Statue of
L i b e r t y, m e m o r i a l s s u c h a s t h e
Washington Monument and Mt Rush-
more, and the White House. The service
also protects shorelines in danger of
eros ion .

N A T I O N A L R E C O V E R Y A D -
MINISTRATION (NRA),
government agency set up under the new
DEAL by the National Industrial Recovery
Act o f 1933 to admin is ter codes o f fa i r
practice for busines.ses and industries.
Promise of higher prices and wages srimu-
lated aminor boom which soon collapsed.
By early 1934 the laboriously negotiated
codes had become intolerably cumber¬
some; and in May 1935 the Supreme
Court ruled it unconstitutional. It was later
abolished by the president.
NAT IONAL REPUBLICAN PARTY,
American poUtical party formed when the
Democratic-Republican Party split up in
the 1828 presidential election, llie party's
candidate in 1832, Henry cuy, was
routed and during jackson'S presidency, in
1836, the party merged with other political
groups to form the whig party.
N A T I O N A L R I F L E A S S O C I A T I O N
OF AMERICA (NRA), US organization
composed of people interested in firearms,
founded 1871. It promotes the use of
firearms for sport and self-defense, safety
and wi ld l i fe conservat ion, and mainta ins
all national records of shooting competi¬
tions. The organization is amajor lobby¬
ing group oi^sed to gun-control legis¬
lation. In 1992 it had 3million members.
NATIONAL ROAD, famous old paved
road for settlers emigrating to die West. It
ran from Cumberland, Md., through Van-
dalia. 111., to St. Louis, Mo. The first sec¬
tion, as far as Wheeling, W. Va. (the
Cumberland Road) was opened in 1818.
Today’s US Highway 40 closely follows
the original route.
N A T I O N A L S C I E N C E F O U N D A T O N
(NSF), US federal agency set up in 1950.
It promotes research, education and inter¬
national exchange in the sciences and
funds feUowships, projects such as the In¬
ternational Decade of Ocean Exploration,
and several permanent observatories.
N A T I O N A L S E C U R I T Y A G E N C Y
(NSA), agency within the US Department
of Defense established by presidential
directive in 1952. Its director also heads
the Central Security Service (CSS), estab¬
lished by presidential memorandum in
1972 to provide amore unified cryp¬
tologic organization within the Defense
Department. The NSA/CSS has three
primary missions: c o m m u n i c a t i o n s
security, computer security, and foreign-
intelligence gathering.
N A T I O N A L S E C U R I T Y C O U N C I L
(NSC), created by Congress in 1947 as
part of the executive office of the presi-

principai
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social stress or disintegration, as with
primitive peoples faced by Western
civilization. For notable examples of
naiivist movements in American history
s e e K N O W - N O T H I N G PA R T Y ' . K U K L U X K L A N .
(See also chauvinism.)
N AT O . S e e n o r t h A t l a n t i c t r e a t y o r -
GANtZA 'nON (NATO) .
NAT TURNER’S REBEfXION, or the
Southampton Insurrection, the largest
slave uprising in US history, leading to
harsher slave laws in the South and the

eclipse of emancipation societies. On Aug.
21, 1831, Nat Turner, aNegro slave and
Baptist preacher, believing himself called
to free his fellow slaves, murdered his
master, John Travis of Southampton Co.,
Va., and led abrief campaign in which 55
whiles were killed. He. was captured on
Oct. 22, tried and hanged. Thirteen slaves
and three free Negroes were also hanged.
NATURAL GAS, mixture of gaseous
HYDROCiuiBWS Occurring in reservoirs of
porous rock (commonly sand or
sandstone) capped by impervious strata. It
is often associated with pbtroleuk<d. with
which it has acommon origin in the
decomposition of organic matter in
sedimentary deposits.

Natural gas consists largely of methane
and ethane, with also propane and butane
(separated for bottled gas), some higher
alkanes (used for gasoline), nitrogen,
oxygen, carbon dioxide, hydrogen sulfide,
and sometimes valuable hbuum. It is used
as an industrial and domestic fuel, and
also to make caihon-black and in chemical
synthesis. Natural gas is tnuisported by
large p ipe l ines or (as a l iqu id) in
refrigerated tankers.
NATURALISM, attempt to apply the
s c i e n t i fi c v i e w o f t h e n a t u r a l w o r l d t o
philosophy and the arts. There is nothing
real beyond nature; man is thus aprisoner
of his environment and heredity. This aes¬
thetic movement, inspired by Emile zola s
argument for ascientific approach to
literature in The Experimental Novel
(1880), had aprofound effect on the fine
arts, literature and drama. Zola’s ideas in¬
fluenced many writers; Guy de Maupas¬
sant, as well as Stephen crane and The¬
odore DREISER in the US, dramatists from
Scandinavia’s Henrik ibsen and August
STRINDBERG CO Russia’s Maxim Gorki and
the modem American playwrights Arthur
M I L L E R a n d Te n n e s s e e w i l l i a m s ; a n d
painters such as the Frenchman Gustave
c o u t m C T .

NATURALIZATION, process whereby
aresident alien obtains citizenship of a

dent, to advise him on awide range of
matters relating to national security and
defense policies. Chaired by the president,
its permanent memben include the vice-
president and the secretaries of state and
defense. The chairman of the Joint Chiefs
of Staff and the director of the Central In¬
telligence Agency are advisers. The NSC
staff is headed by the president’s national
security adviser.
NATIONAL SER’VICE, alternative to a
military draft often proposed by critics of
the ALL-VOLUNTEER FORCE (AVF). Under
national service, all young people perhaps
including women after the completion of
high school would be required to serve the
nation either in the armed forces or in
such civilian areas as hospitals,
schools, poverty neighborhoods, and
conservation projects. Proponents argue
that this would meet many urgent national
needs while providing youths of all clas¬
ses with experiences of great value in their
persona! development and citizenship
training. Critics point out that coercive na¬
tional service, employing 4million youths
each year, would require amassive and
costly administrative structure and that
much of the employment would necessari¬
ly be trivial and profitless. In any case,
coercive national service would probably
be politically unacceptable, particularly if
women were exempted. Voluntary nation¬
al service, already familiar in the peace
CORPS and action programs, has attracted
relatively few youths.
N AT I O N A L S O C I A L I S M . S e e N a z i s m .
N AT I O N A L U R B A N L E A G U E , U S
civil rights organization, founded 1910
with headquarters in New York City. In
1992 it had 50,000 members.
N A T I O N A L W A R C O L L E G E , i n
Washington, D.C., provides education in
national security policy to selected
military officers and career civil servants
from federal departments and agencies
concerned with national security. Its
academic program lasts 10 months.
NATIVE AMERICANS, preferred term
to designate aboriginal peoples who in¬
habited the Americas before the arrival of
the Europeans. It is generally believed that
t h e a n c e s t o r s o f t h e s e fi r s t A m e r i c a n s
migrated from Asia 26,000 years ago
across aland bridge (now the Bering
Strait) between Siberia and Alaska.
NATIVISM, turning in of acountry or
society towards its own culture through
movements rejecting foreign influences,
ideas or immigrants; largely an anthro¬
pological term. Nativism is brought on by
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able to survive and breed. The frequency
with which the variant character occurs in

future generations of the organism will
thus increase, and, over alarge number of
generations, the general form of the
population will change.

The name "na tu ra l se lec t i on " de r i ves

from the analogy Darwin saw between
this selection on (he part of "nature" and
the "artificial selection" practiced by
animal breeders.

NAURU, independent island republic in
t h e W P a c i fi c O c e a n . 4 0 m i S o f t h e
equator. The Polynesian population’s
revenue comes from phosphate rock
which covers the central plateau and is the
chief resource and export.

country. In the US, under the Immigration
and Nationality Act of 1952. an alien is
eligible for naturalization if he is over 18,
entered the country legally and has resided
there for at least five years, is of "good
moral character," names two referees who
can vouch for his qualifications, can
demonstrate familiarity with written and
spoken English and American history nnd
government, and is prepared to renounce
all foreign allegiances and take an oath of
loyally and service to his new country.
Citizenship may be granted on the
recommendation of the immigration ser¬
vice after acourt hearing. Alien wives of
Americans may normal ly apply for
naturalization after three years’ residence.
NATURAL LAW, the body of law sup¬
posed to be innate, discoverable by namral
human reason, and common to all
mankind. Under this philosophy, man¬
made or positive law, though changeable
and culturally dependent, must—if truly
just—be derived from the principles of
natural law.
NATURAL RIGHTS, pol i t ical phi lo¬
sophy based on abelief chat man as a
natuî  being has cenain basic rights that
cannot be denied by goverament or
society. John uxke-s "life, liberty and
property" and the American Declaration of
Independence's "life, liberty and the pur¬
suit of happiness" are two of the most
famous formulations of natural rights.
These rights, however derived, form an
important basis for the social contract
theory of government, for revolutions like
the Amer ican and the French and, most

importantly, for statements l ike the
English Bill of Rights (1689). the US Bill
of Rights (1791) and the UN’s Universal
Declaration of Human Rights (1948). (See
also HUMAN RIGHTS.)
NATURAL SELECTION, mechanism
for the process of EVOLimoN discovered
by Charles darwin in the late 1830s. but
not made public until 1858.

According to Darwin, evolution occurs
when an organism is confronted by a
changing environment. Adegree of
variety is always present in the members
of an interbreeding population. Normally
the possession of avariant character by an
individual confers no particular advantage
on it, and the proportion of individuals in
the population with agiven variation
remains constant. But if it ever arises in a
changed environment that agiven varia¬
t i o n i n c r e a s e s t h e c h a n c e s o f a n
i n d i v i d u a l ’ s s u r v i v a l , t h e n i n d i v i d u a l s
possessing that character will be more 11-

Official name: Republic of Nauru
Capital: Yaren district
Area: 8.2sq mi
Population:9,l30
Growth ra te : 1 .4%

Languages: Nauruan. English
Monetary unit: 1Australian dollar
=100 cen ts

History. The island was discovered in
1798 and annexed by Germany in 1888.
Australia captured it in WWI and ad-
mini.stered it as atrust territory until inde¬
pendence was achieved in 1968. nie
government, which then took control of
the phosphate industry, has invested much
of its revenue abroad to provide asource
of income after the phosphate deposits are
exhausted in the late 1990s.
NAUTILUS, first nuclear-powered sub¬
marine, launched Jan. I9SS. Capable of
submerged speed of over 20 knots, she
made the first transpolar voyage beneath
the North Pole on Aug. 3, 1958. She
measured 323 ft. in length and had acrew
of over 100. The Nautilus was decommis¬
sioned in 1980.
N A V A H O o r N A V A J O I N D U N S ,
migrants from the Nwho settled around
AD 1000 in Ariz. and N.M.; cousins to the
APACHE Indians. They learned agriculture,
weaving and sand painting from the
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was not until the 1730s that the inventions
of the SEXTANT and chronometer heralded

the dawn of accurate sea navigation. Both
LAITTUDE AtfD LONGITUDE COUld nOW be
determined with in reasonable to lerances.
{See also astrolabe; gr^wich obser¬
v a t o r y . )

Modem navigation uses electronic aids
such as LORAN and the radiocompass;
celestial navigation, the determination of
position by sightings of celestial bodies;
and dead reckoning where, by knowing
one’s position at aparticular past time, the
time that has elapsed since, one's direction
and speed, one can tell one's present posi¬
tion. (See also map; sonar; submarine-)
Air navigation uses many of the prin¬
ciples of maiine navigation. In addition,
the pilot must work in athird dimension,
mus t know h is a l t i t ude (see a l t ime te r ) ,
and in bad visibility must use aids like the
instrument landing system, radar is also
used.
Space navigation is ascience in its infan¬
cy. Like air navigation, it works in three
dimensions, but the problems are exacer¬
bated by the motions both of one’s source
(the earth) and one’s destination, as well
as by the distances involved. But, prior to
developments in new areas, it seems that
SPACE EXPLORATION has inaugurated anew
era in navigation by the stars. (See also
C E L E S T I A L S P H E R E ' , G Y R O - C O M PA S S ; G Y R O ¬
PILOT.)
NAVIGATION ACTS, laws regulating
navigation at sea or in port, or restricting
commercial shipping in the national inter¬
est. More specifically, regulations promul¬
gated (from 1650) by the British during
the American colonial period to try to in¬
sure that benefits of commerce would ac-
cme to England (and to alesser extent, the
colonies) rather than to England’s
enemies. After 1763, strict enforcement of
the acts caused friction between England
a n d t h e A m e r i c a n c o l o n i e s a n d w a s a
major factor leading to the outbreak of the
R E V O L U T I O N A R Y W A R .

NAVRATILOVA, Mar t ina (1956- ) .
Czech-bom US tennis player, eight-time
Wimbledon singles champion (1978-79,
1982-87) and four-time US Open winner
(1983-84,1986-87).
NAVY, aseaborne armed force main¬
tained for nat ional defense or attack, in

ancient times armed men often put to sea
to explore or raid distant territories.

Apowerful navy ensured that acountry
could maintain an overseas empire and
world influence. Large armored bat¬
tleships were built from before WWI until

pueblo Indians. After the Spanish intro¬
duced sheep in the 1600s, they became
pastoralisis. Inveterate raiders of Spani.sh
and American settlements in the SW, they
were finally subdued (1864) by Kit car-
scw and held at Fort Sumner, N.M.. until
their resettlement onareservation in 1868.
Today there are about 100,000 Navahos.
T h e N a v a h o c u l t u r e h a s a n e l a b o r a t e
mythology and religion; their folk art in¬
cludes painting, silver-woricing and the
weaving of rugs and blankets.
NAVAL AC^EMY, US, at Annapolis.
Md., founded in 1845 to train officers for
the US Navy and Marine Corps, coeduca¬
tional since 1976. Enrollment in 1992 was
4,500. Graduates are commissioned en¬
signs in the Navy or 2nd lieutenants in the
Marine Coq>s.
NAVAL OBSERVATORY, US. source
o f o f fi c i a l s t a n d a r d t i m e i n t h e U S .
Founded in Washington, D.C., in 1833.
the observatory has moved several times
to obtain better observing conditions.
Since 1955 its main station has been in
Flagstaff, Ariz.
NAVARRE, basque province in NSpain.
Formerly an indepemienl Basque king¬
dom, it was important in international
politics as abuffer state between Spain
and France because it controlled aprin¬
cipal mountain pass (Roncesvalles) into
Spain. Most of Navane was conquered in
1512 by Ferdinand of Aragon; it .sank to
provincial status in 1841. The northern
part of Navarre (also called Lower
Navarre) remained independent until
1589, when its king Henry IV became
ru le r o f F rance as we l l as o f Navar re .

Today the area is pan of the French
department of Basses-Pyr6ndes.
NAVIGATION, the art and science of
directing avessel from one place to
another. Originally navigation applied
only to marine vessels, but now air
navigation and, increasingly, space
navigation are also important. Although
the techniques and applications of naviga¬
tion have radically changed through time,
the basic problems, and hence the prin¬
ciples. have remained much the same.
Marine Navigation. Primitive sailors
could not venture out of sight of land
without the risk of getting lost. But soon
they learned to use sunset and sunrise, the
prevailing winds, tlie North Star and other
natural phenomena as aids to direction.
Early on, the first fathometer, aweighted
rope used to measure depth, was
developed. Before the 10th century AD
the magnetic compass had appeared- But it
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exlennination of mil l ions of Jews. HiUcr ’s
Nazi program of expansionism temporad'
ly improved the German economic p(»i-
tion. but led to wc«ld war n. which
resulted in the defeat of Germany and its
allies and the end of the Nazi Party. (See
also GERMANY: FASOSM.)
N C A A . S e e n a t i o n a l c o l l e o i a t b a t h ¬
l e t i c a s s o c i a t i o n .

N E A N D E R T H A L M A N . S e e p r e h i s ¬
t o r i c m a n .

NEARCHUS (d. c312 BC), Crelan-bom
general under Alexander the great. On
Alexander’s return from India, Nearchus
commanded the Qeet which sai led down
the Indus Rand up the Persian coast.
N E A R S I G H T E D N E S S . S e e m y c b i a .
NEAR V. MINNESOTA, the first case
(1931) in which the US Supreme Court
applied the 1st Amendment freedom of
the press to astale through the "due pix>
c e s s " c l a u s e o f t h e ! 4 t h A m e n d m e n t .
When aMinneapolis newspaper criticized
local officials for not acting against a
gangster, the slate prosecutor, acting under
a"newspaper gag law," got an injunction
closing down the newspaper. The court
held the gag law unconstitutional. It said a
state may pass criminal libel laws provid¬
ing for punishment after publication of de¬
famatory maierial, but it cannot close a
newspaper, "even avicious scandal sheet,"
to keep it from publishing in the first in¬
s t a n c e .

NEBRASKA, the Comhuskcr Stale, west
nor th cen t ra l s ta te o f the US Midwes t ,
bordered on the Eby the Missouri R. The
surface rises from the fertile farmlands in
the Ethrough the semiarid Great Plains of
the Wto the foothills of the Rocky Mts. in
the extreme W. The Plat te Rcrosses the
s t a t e W - E t o e n t e r t h e M i s s o u r i R a t
Omaha .

Except for ports on the Missouri R, Ne¬
braska was largely unsettled in the 1840s
and 1850s when the Plane RValley ser¬
ved as ahighway for California-bound
pioneers. The building of the Union Pa¬
cific RR led to aland boom, farmers rush¬
ing to take advantage of free land under
the Homestead Act. The population
doubled in the 1880s, but drought in the
1890s stopped further growth. Nebraska
farmers turned radical; the Populist Party
was founded a t Omaha in 1892 and in
1896 it nominated (along with the Demo¬
cratic party) Nebraskan William Jennings
BRYAN for president. Farmers prospered in
the first decades of the 20th century, went
b r o k e i n t h e 1 9 2 0 s a n d 1 9 3 ( t e . a n d

revived again in WWII,

they were outmoded in WWn although
some are presently being reinstated. The
submar ine and the a i rc ra f t ca r r ie r then
took over. In the postwar period, Britain
was overshadowed as aleading naval
power by the US and Russia. The strike
power of modem navies, capable of
nuclear warfare, assures them aprominent
place in the superpowers' armed forces in
the future. (See also navy, us.)
NAVY, US, is headed by the chief of
naval operations, who is responsible to the
civilian secretary of the navy in the US
Department of Defense. He is also the
Navy member of the joint chiefs of staff.
Major Navy operating commands include
the Pacific Fleet, the Atlantic Fleet. Naval
Forces Europe; and the Sealift Command.
In 1992, 592.000 men and women served
in the US Navy.
NAZARETH, historic town in NIsrael,
lower Galilee, where Jesus Christ lived as
ayouth. Aplace of Christian pilgrimage,
the town has many shrines and churches.
It also has some light industry and is an
agricultural market center. Pop 40,400.
NAZISM, or National Socialism, the
creed o f the Nat iona l Soc ia l i s t German

Woriters’ Party (Nazi Party) led by Adolf
H T Ti E R f r o m 1 9 2 1 t o 1 9 4 5 . T h e N a z i

movement begM (1918-19) when Germa¬
ny was humiliated and impoverished by
defeat in WWI and by the severe terms of
the Treaty of Versailles. There was grow¬
ing economic, political and social chaos,
and fear of increasing communist influ¬
ence. The Nazi Party emerged as apoliti¬
cal force during the worldwide great de¬
p r e s s i o n .

Using Hitler’s powerful talent for public
oratory and propaganda, the Nazis set
forth aprogram designed to appeal to the
grievances of as wide arange of German
society as possible. The ideas behind the

w e r e r o o t e d i n n a t i o n a l i s m .p r o g r a m
racism (especially ANn-SEMmsM), autho¬
r i t a r i a n i s m a n d m i l i t a r i s m . I n 1 9 3 2 t h e

Nazi party won more than one-third of the
scats in the German parliament {Reich¬
stag) and in Jan. 1933 politicians who
hop^ to be able to manipulate Hitler and
use his political power base made him
chance l lo r. In 1933-34 he reversed the
situation by establishing aNazi dictator¬
ship. With the aid of the secret police
(GESTAPO) and the S.A., Hitler began
systematically to intern Jews, other non-
Aryans and any opposing ̂ ups includ¬
ing labor unions and political parties in
CONCENTRATION CAMPS. In the 19̂  many
of these were used for the systematic
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and extended Babylonian rale over most
of ancient Mesopotamia.

Nebuchadnezzar II (c630-562 BC)
waged many military campaigns to con¬
solidate the Neo-Babylonian or Chaldean
Empire (see Babylonia and Assyria). He
crushed the kingdom of Judah, destroyed
Jerusalem (586), and took many captive
Jews to Babylon. Nebuchadnezzar III
(6th century BC) usurped the throne from
DARIUS I f o r t en weeks be fo re he was
ki l led.
NEBULA, an interstellar cloud of gas or
dust. The term is Latin, meaning "cloud,"
and was initially used to denote any fuzzy
celestial object, including comets and ex¬
ternal GALAXIES: this piuctice has now larg¬
ely been abandoned. There are two main
types of nebula.

Diffuse nebulae are large, formless
clouds of gas and dust and may be either
bright or dark. Bright nebulae, such as the
Orion Nebula, appear to shine due to the
proximity or more usually presence within
them of bright stars, whose light they
either reflect (reflection nebula) or absorb
and re-emit (emission nebula). Dark
nebulae, such as the Horsehead Nebula,
are not close to, or do not contain, any
bright stars, and hence appear as dark
patches in the sky obscuring the light from
stars beyond them. Study of diffuse
nebulae is particularly important since it is
generally accepted that they are in the
process of condensing to form new stars.

Planetary nebulae are very much
smaller, and arc always connected with a
star that has gone nova some time in the
past. They ate, in fact, the material that
has been cast off by the star. They are
usually symmetrical, forming an expand¬
ing shell around the central star, which is
often stilt visible within. The Ring Nebula
is an outstanding example.
NECROSIS, pathological death of acell,
tissue, or organ, which is still in contact
with living tissue.
NECTAR, asugary fluid secreted by spe¬
cial glands in many insect-pollinated
flowere. The insects v is i t the flowers in

search of nectar, and pick up pollen on
their bodies. This is brushed off onto the
next flower they visit, where it fertilizes
the female germ cell. The honey produced
by bees is made from nectar.
NECTARINE, smooth, shiny-skinned
peach, usually smaller than other peaches
and with firm flesh.
NEEDLE, long, slender tool used to sew,
embroider, crochet, and knit. Needles are
generally pointed at one end to allow them

N e b r a s k a P r o fi l e
Name of state: Nebraska
Capital: Lincoln (Other cities: Omaha,
Grand Island, North Platte)
Neighbors: S.Dak., Wyo„ Colo., Kans.,
Mo. , Iowa
Statehood: March 1,1867 (37th state)
Fami l iar name: Comhusker State

Area: 77,227sq mi
Population (1990): 1,578,000 (Rank: 36)
%change 1980-90:0.15
Density per sq mi: 20.5
%metropolitan: 48.5
Electoral votes: 5
Racial comp.: White. 93.8%; black,
3.6%; Hispanic, 2.3%; Asian, 0.8%
Per capita money income (1987):
$11,139 (Rank; 29)
Elevation: Highest-5,424ft, Kimball
County; Lowest-840ft, Richardson County
Motto: "Equality before the law"
State flower; Goldenrod
State bi rd: Western meadowlark
State tree: Cottonwood
State song: "Beautiful Nebraska"
I N D U S T R Y A N D T R A D E
Gross state product (1986):
$26.5 bil. (Rank: 34)
Farm products: Catde, com, hogs,
soybeans
Manufactures: Food products, machi¬
nery, electrical equipment
Value of mfrs. shipped (1987):
$16.1 bil. (Rank; 34)
Mining: Petroleum

Federal irrigation projects and assiduous
s t a t e a c t i o n h a v e s t a b i l i z e d N e b r a s k a
agriculture. Industry now exceeds agricul¬
ture in importance, although agriculture
provides the basis for the state’s leading
industry, food processing. Nebraska has
been ataosi solidly Republican since the
days of Bryan.
NEBUCHADNEZZAR, name of three
kings of Babylonia. Nebuchadnezzar I
(ruled C1124-1103 BC) conquered Elam
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to pass easily through material.
NEEDLEWORK, work using aneedle
either for plain sewing like mending, darn¬
ing, sewing seams or hemming, or for
decorative embroidery such as smocking,
needlepoint or canvas work {needlework
on canvas backing), and drawn-thread
work. Quilting involves sewing together
two layers of material with padding be¬
tween: applique is attaching small pieces
of material to abacking material, lace
may be made with aneedle and thread,
being then called needlepoint lace; tatting
employs shuttles, crochet employs ahook
and knitting employs needles: all four are
usually termed needlework.
NEFERTin or Nefretete (14th century
BC). queen of ancient Egypt, and subject
of afamous painted limestone portrait
bust now in the Berlin Museum. She was
the wife of Pharaoh akhenaton (reigned
C1379-62 BC),
NEGEV, or Negeb, atriangular region of
hills, plateaus and desert in SIsrael, ex¬
tending Sfrom Beersheba to Elaih on the
Gulf of Aqaba. It covers an area of around
5,000sq mi, or more than half of Israel.
Although it is mainly an arid region,
irrigation has made many areas fertile. It is
rich in mineral and natural gas resources.
NEGLIGENCE, in law, inadver tent
failure to act with the degree of care a
situation demands. The degree may be
determined by acontractual obligation or
what the law defines as the standard of
conduct o f a " reasonab le man. " Conduct
of an accident victim which contributed to
his accident is contributory negligence,
and may prevent his receiving compensa¬
tion. or r^uce the amount. Negligence is
usually acivil offense, but may lead to a
criminal charge such as manslaughter.
NEGOTIABLE INSTRUMENT, paper
document that represents money. Money
orders, checks, and traveler’s checks as
well as promissory notes, certificates of
deposit, and bills of exchange are kinds of
negotiable instruments.
NEGRL Pola (18997-I987), Polish-bom
US film vamp of the 1920s, famous for
h e r o f f - s c r e e n r o m a n c e s w i t h C h a r l i e
CHAPIXN, Rudolph VALENTINO, and others.
NEGRITOS, aSpanish term applied to
Ne^id peoples of pygmy size living in
various parts of t^ South Pacific.
Negritos average less than ,5ft in height
and include the Eta peoples of the Philip¬
pines, the Semaiig of the Malay Peninsula,
and the inhabi tants of the Andaman Is¬
lands.
NEGROID, one of the racial divisions of

man. The race is characterized by woolly
hair and yellow, dark brown or black skin.
Most Negroid peoples originated in
Africa, but Melanesians and Negritos are
al,so Negroid.
NEHEMIAH (flourished 5th century
BC), Jewish leader of the return from the
BABYLONIAN CAPTIVITY. As described in
the OLD TBSTAMENT Book of Nchemiah

(written with the Book of era by the
author of CHRONICLES) he rebuilt Jcnisa-
l e m ' s w a l l s a n d e n f o r c e d m o r a l a n d
religious reforms.
NEHRU, Jawaharlal (1889-1964), first
prime minister of independent India. An
English-educated lawyer, he embraced the
cause of India’s freedom after the Brit ish
massacre of Indian nationalists at Amritsar
(1919). In 1929 he became president of
the Indian National Congress. He spent
most of 1930-36 in prison for his pan in
civil disobedience campaigns. By 1939 his
Marxist outlook had brought conflict to
his long association with gandhi, but
during WWn the two leaders unitfcd in
their opposition to aiding Britain unless
India was fieed.

Released in 1945 after three years’ im¬
prisonment, Nehru began negotiations
with Britain which culminated, in 1947, in
the establishment of independent India.
He was prime minister until his death,
successfully guiding his country through
the difficult early years of freedom. Al¬
though the eventual compromise of his
neutralist and non-aggressive policies
evoked some crit icism, he never lost the
profound devotion of his countrymen.
NEL50N, Horat io, Viscount Nelson
(175̂ 1805). great British naval hero who
defeated the French and Spanish fleets at
the Ba t t l e o f Tra fa lga r. He en te red the

navy at age 12. was rapidly promoted, and
given his first command in the French
Revolutionary Wars. He was instrumental
in defeating ihe .Spanish fleet off Cape St.
Vincent (1797). His destruction of the
French fleet off Aboukir (1798) brought
him fame and honors. Official disapproval
caused by the scandal of his liaison with
Emma, Lady Hamilton, was dispelled by
his defeat of the Dane.s at Copenhagen
(1801). His pursuit of the French fleet on
the renewal of the war in 1803 culminated
in the Battle of Trafalgar, the occasion of
his now-famous flag signal, "England ex¬
pects that every man will do his duty."
The victory cost Nelson his life, but en¬
sured British naval supremacy for 100
y e a r s .
NELSON, Thomas , J r. ( 1738 -89 ) ,
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editor of Commeniary, took the lead in
calling for astrong anti-Soviet foreign
policy.
NEODYMIUM, chemical element; sym¬
bol Nd; at.wt, 144.24; at.no. 60; valence 3.
It is {Hesent in the minerals mooazite and
bastnasite, which are principal sources of
rare-earth metals. Neodymium is one of the
more reactive raie-eaith metals and quickly
tarnishes in air. fonniag an oxide that
spalls off and exposes metal to oxidatioa

Glass containing neodymium can be
used as alaser material in place of mby to
produce coherent light. Neodymium salts
are also used as acolorant for enamels.
NEOKANTIANISM, lale-19di-cenlury

.European philosophy inspired by the rigo¬rous critit^ method of Immaiuiel kakt
(1724-1804) and directed aga^ ir-r̂ onalism and speculative natû ism.
N E O L I T H I C A G E . S e e F i U M m v E m a n ;
y n » ) E A G E .

NEOPLATONISM, aschoo l o f ph i¬
losophy based on the work of Plato and
dominant from Che 3rd to the 6th centuries
AD. It was developed by plotinus and for¬
mulated in his Enneads. Neoplatonic
philosophy set forth asystematize order
which contained al l levels and states of
e x i s t e n c e . F r o m G o d , o r t h e O n e ,
emana tes t he D i v i ne M ind , f r om wh i ch
the World Soul proceeds and which in
turn comprehends the visible world.
Man’s ideal is to rise upward toward
un ion w i t h t he One . Neop la ton i c
philosophy greatly influenced early Chris¬
tian theology through St. Augustine and
others.
NEPAL, independent kingdom of SAsia.

colonial and early US politician. He was a
signer of the Declaration of Ijidepend^ce
and arepresentative to the Continental
Congress (1775-77), and served as gover¬
nor of Virginia after the revolution (1781).
NEMATODE, uns^mented worm of the
I^ylum Aschelminlhes. Nem^odes are
pointed to both ends, with alough, smooth
outer skin. They include some soil and
water fcums. but al^e number are
parasites, such as the roundworms and
pinworms that live in humans, or the eel-
worms that attack plant rotHs.
NEMEROV, Howard (1920-1991), US
poet, novelist and cridc noted for his
satiric power. His CoUected Poems (1977)
won the National Book Award and Pulit¬
zer Prize in 1978. Among his novels are
The Melodramatists (1949) and The
Homecoming Game (1957). He was US
poet laureate 1988-90.
NEMESIS, in Greek mythology, the god¬
dess of retribution, especially punishing
hubris, arrogant self-cô deoce.
NE-NE, or Hawaiian goose, abirf that
lives among the lava in the hills of
Hawaii. Through hunting and the ravages
of pigs and dogs, it nearly became extinct.
By 1950 only 34 survived, and half of
these were in captivity. These were sent to
England, where asmall population was
built up and some taken back to
Hawaii in 1962. The wild population is
now building up again.
NEOCLASSICISM, in the visual arts
and architecture, amovement, cl660—
1850, to return to the style and spirit of
classical times. Areaction against the
BAROOUB, its ideals of simplicity and
proportion were particularly successful in
architecture. Leading exponents included
Thomas /efferson in America, and Inigo
roNESand Christopher wren in England. In
music, it was amovement ftom cl920
looking back to 18th- and 19th-century
"classical" composers.
NEOCONSERVATISM, political philos¬
ophy of an influential group of former
liberals, who in the late 1960s began to
oppose many of the policies and principles
associated with President Lyndon John¬
son's Great Society programs. In par¬
ticular, the neoconservatives (or new con¬
servatives) objected to affirmative-action
{HTDgrams baŝ  on racial quotas, and they
deplored aperceived trend toward lower
standards and loss of individual initiative.
T h e m o v e m e n t , o f t e n c h a r a c t e r i z e d a s
elitist, was first publicized in Public Inter¬
est, aquarterly edited by Irving Kristol
a n d D a n i e l B e l l . N o n n a n P o d h o r e t z ,

Official name: Kingdom of Nepal
Capital: Kathmandu
Area: 56.827sq mi
Population; 19,612,(X>0
Growth ra te : 2 .4%
Languages: Nepali, Hindu, Tibeto-Bur-
man dialects

Religions: Hindu, Buddhist
Monetary unit(s): 1Nepali rupee
=too pice



N E R O 8 6 7

Land. It is aland of strongly contrasting
climate and terrain, with the Himalayas in
the N, the temperate Valley of Nepal in
the center, and the low-lying swamplands
and forests of the Terai region in the S. Its
major rivers rise in Tibet.
People. The population of Nepal is of
mixed Mongolian and Indo-Aryan origin.
Its main ethnic groups are the Newars, the
Bhoiias (who include the Sherpas) and the
GURKHAS. Hinduism, numericdly the
dominant religion, has long coexisted with
Buddh ism. Tr iba l and cas te d i s t i nc t i ons
retain considerable importance. In spite of
rapid educational expansion since 1951,
the illiteracy rate is still about 85%.
Economy. Nepal’s economy is pre¬
dominantly agricultural. Crops include
rice, wheat, com, oilseeds, potatoes, jute,
tobacco, opium and cotton. Livestock is
important. The forests of the Terai provide
wood, and medicinal herbs are exported
from the slopes of the Himalayas. Nepal’s
few industrie.s, employing only about 1%
of the labor force, rely chiefly on the
processing of agricultural products, but in¬
clude woixl and metal handicrafts. Means
of transportation, chough still severely
limited in the remoter areas, now include
roads linking the Valley of Nepal with
both Tibet and India, and several airports.
Infrastructure in the eastern part of the
coun t r y was damaged by ama jo r
earthquake in 1988.
History. Nepd comprised numerous jHin-
cipalities until it was conquered by the
Gurkhas in 1768. Political power was in
the hands of the Rana family from 1846 to
1951, when it returned to the monarchy.
The first democratically elected govern¬
ment came to power in 1959, but acon¬
flict in 1962 resulted in King Mahendra’s
banning all political parties. Hie present
king, Birendra, came to the throne in 1972
and continued his father’s policies. In
1980 are fe rendum resu l ted in the con¬
tinuance of the partyiess government,
Panchayat, but in 1990.a new constitution
abandoned the Panchayat system in favor
of mulctparty parliamentary government.
The first nat ional e lect ions were held in
May 1991.
NEPHRITIS, iNRAMMATiON affecting the
KIDNEYS. The term glomerulonephritis
covers avariety of diseases, often invol¬
ving disordered iMMUNrrY, in which renal
glomeruli are damaged by immune com¬
plex deposition (e.g.. briokts disease); by
direct autoimmune attack (Goodpasture’s
syndrome), or sometimes as apart of sys¬
temic disease (e.g., lupus, endocarditis.

DIABETES or hypertension). Acute or
chron ic rena l fa i lu re or nephrot ic
syndrome may result. The treatment is im¬
munosuppressive or with yrEROiDS.
NEPTUNE, the fourth-iargest planet in
the SOLAR SYSTEM and the eighth in posi¬
t i o n f r o m t h e s u n , w i t h a m e a n s o l a r
distance of 30.07AU. Neptune was first
discovered in 1846 by J. G. Galle using
computations by U. J. J. Leverrier based
on the perturbations of uranus’ orbit. The
calcul^on had been performed inde¬
pendently by John Couch adams in
England, but vacillations on the part of the
then Astronomer Royal had precluded a
rigorous search for the planet,

Neptune has two moons, Triton and
Nereid, the former having acircular,
retrograde orbit, the latter having the most
eccentric orbit of any moon in the solar
system. Neptune’s "year" is 164.8 times
that of the earth, its day being 15.8h. Its
diameter is about 31,0()0ini and its mass
17.45 times that of the earth. Its structure
and constitution are believed to resemble
those of JUPHER.
NEPTUNIUM, chemical element: sym¬
bol Np: at.wi. 237.0482; at.no 93; valence,
3, 4, 5, and 6. Neptunium was the first
synthetic transuranium element of the ac¬
tinide series discovered. Trace quantities
of the element are actually found in nature
due to transmutation reactions in uranium
ores produced by the neutrons which are
present.
NEREUS, in Greek mythology, sea god
and father of the sea nymphs known as
Nereids. He was Homer’s "Old Man of the
Sea," who had the ability to foretell the fu¬
ture and change his shape.
NERNST, Waltber Hermann (1864-
1941), German physical chemist awarded
the 1920 Nobel Prize for Chemistry for his
discovery of the Third Law of ther¬
m o d y n a m i c s .

NERO (AD 37-68), infamous Roman
emperor. Bom Lucius Domitius Aheno-
barbus, he was adopted by his stepfather,
emperor Claudius, whom he succeeded in
AD 54. Nero had C laud ius ’ son Br i tan-
nicus murdered in SS. In 59 he killed his
mother Agrippina, and in 62 his wife Oc-
tavia, Claudius’ daughter. The wise rule of
SENECA and Burrus, to whom Nero had left
affairs of state, ended in 62. Nero rebuilt
Rome after the fire in AD 64. Not himself
responsible, he attributed the fire to the
Christians, and the first Roman persecu¬
tion followed. His cruelty, instability, and
imposition of heavy taxes led to arevolt.
Deserted by the pretorian guard, Nero
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NEST, astructure prepared by many
animals for the protection of their eggs
and young, or for sleeping purposes. In
social insects, the nest provides the home
of the whole colony, and may have special
structures for temperature control and
ventilation, “nie sleeping nests of, for ex¬
ample, the great apes, are commonly no
more than crudely woven hammock of
twigs and branches. The sleeping nests of
other mammals (which may be used for
hibernation) are as complex and woven as
any breeding nest. Both these and the
nests used by birds and mammals for
breeding must protect the animals within
from both weather and predators. Nests
can be built of mud, leaves, twigs, down,
paper and various human garbage.
NESTORIANS, members of the heretical
C h r i s t i a n s e a n a m e d f o r N e s l o r i u s
{Patriarch of Constantinople 428-431),
who was condemned by the Council of
Ephesus (431) for rejecting the title "Mot¬
her of God" for the Virgin mary, and
teaching the existence of two pemons—
divine and human —in Jesus Christ. The
Nestorians expanded vigorously for 800
years, but were persecute by the Mongols
and—in recent times—by the Turks. The
modem Nescorian (Assyrian) Church has
about I(X),000 members, mainly in Iraq.
Iran, and Syria.
NETHERLANDS, The, kingdom in W
Europe, commonly known as Holland.
The land is mostiy flat, about 38% is
below sea-level. It is protected from the
sea by anarrow belt of dunes bordering
the North Sea coast and ava.st complex of
dikes forming folders. The major cities of
the Netherlands are located in the polders
region, which, with its rich clay soil, con¬
tains the finest agricultural land. Hie
higher inland region has natural drainage
but relatively poor, sandy soil, except
whwe it is traversed by the Lower Rhine,
Waal and Maas (Meuse) rivers. The
c l ima te o f t he Ne the r l ands i s m i l d and
damp.
People. Hie Netherlands is one of the
world’s most daisely populated countries.
Nearly half the population lives close to
the three largest cities—Amsterdam (the
capital). The Hague (the seat of govern¬
ment) and Rotterdam (the chief port).
Schooling is compulsory between ages 5
and 15; the literacy rate is one of the
highest in the world. There are 11 univer¬
sities, including the famous public univer¬
sities at Leiden. Utrecht, Groningen and
Amsterdam. There is no official religion.
Elconomy. Industry now provides 40% of

committed suicide.
NERUDA, Pablo (1904-1973). bom
Neftalf Ricardo Reyes Basualto, influen¬
tial Chilean poet, diplomat and communist
leader. He won the 1971 Nobel Prize for
Literature. His verse collections, written in
the surrealist vein, include Twenty Love
Poems and aSong of Despair {\92A) and
the highly regarded Canto General
(1950 ) .
NERVE, collection of bundles of nerve fi¬
bers which convey either motor impulses
from the brain to the muscles of the body
or sensocy impulses from one or other part
of the body back to the brain.
NERVI, Pier Luigi (1891-1979), Italian
civil engineer and architect. In the 1940s
he invented/errocemenro, anew form of
reinforced concrete. Notable among his
bold and imaginative designs are the Turin
exposition hall, the railway station in
Naples, the Olympic buildings in Rome,
and (in collaboration) the UNESCO head¬
quarters in Paris.
NERVOUS SYSTEM, the system of tis¬
s u e s w h i c h c o o r d i n a t e s a n a n i m a l ’ s
various activities with each other and wth
external events by means of nervous im¬
pulses conducted rapidly from part to part
via nerves. Its responses are generally
rapid, whereas those of the endocrine sys¬
tem with which it shares its coordinating
and integrating function are generally
slow (see glands; hormones).

The nervous system can be divided into
two parts. The central nervous system
(CNS), consisting of brain and srnal
CORD, stores and processes information
and sends messages to muscles and
glands. Tlie peripheral nervoas system,
consisting of 12 pairs of cranial nerves
arising in and near the medulia oblongata
of the brain and 31 pairs of spinai nerves
arising at intervals from the spinal cord,
carries messages to and from the central
nervous system.

Athird system, the autonomic nervous
system, normally considered part of the
peripheral nervous system, controls in¬
voluntary actions such as heartbeat and
digestion. It is divisible into two com-
plementary parts: the sympathetic system
f»epares body for "fight or flight," and
the parasympathetic system controls the
body’s vegetative functions. Most internal
organs are innervated by both parts.
NESS, Loch, lake in Inverness Co., N
central Scotland, about 23mi long, Imi
wide and 750ft deep. As yet there ^
been no conclusive evidence of the exist¬
ence of the famous Loch Ness "monster."
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the Netherlands’ GNP and employs over a
million people. There are reserves of oil,
natural gas and coal, but must raw
materials must be imponed. Major in*
dustries include oil-refining, iron and
steel, textiles, machinery, electrical equip¬
ment and plastics. Dairy produce, the
basis of Holland’s intensive agriculture,
sustains alarge food-processing industry.
Financial and transportation services con¬
tribute significantly. Tourism is also im¬
portant. Ahighly advanced transportation
system includes about 4,000mi of natural
and artificial waterways. The Netherlands
i s a m e m b e r o f t h e E u r o p e a n e c o n o m i c

COMMUNITY and BENELUX Foreign trade ac¬
counts for two-thirds ofthe nation’s GNP.

Holland's subsequent history, under its
constitutional monarchy, has been marked
by asteady growth of prosperity and
l i b e r a l i s m . N e u t r a l i n W W l , t h e D u t c h
recovered rapidly after the devastating
German occupation in WWU. Since the
war, they have taken aleading pan in
European integration. The government has
been run by aseries of coalitions, general¬
ly dominated by the Catholic People's
Party. Queen Beatrix replaced her mother,
Juliana, on the throne in 1980.
N E T H E R L A N D S A N T I L L E S o r t h e

Dutch West Indies, iwu groups of islands
in the Caribbean Sea. They arc an
autonomous pan of the Netherlands. The
Sgroup comprises Curacao (location of
the capital. Willemstad). Aruba, and
Bonaire, about 50mi off Venezuela. The N
group, SOOmi to the NE. comprises Saba,
S t . E u s t a c i u s , a n d S t . M a a n e n . T h e
processing of petroleum from Venezuela
once accounted for more than 90% of ex¬

ports; the main refinery on Aruba was shut
down in I98S and the government took
control of the leading refinery on Curacao
to avoid asimilar closing. There is also
some tourism. The Sgroup came under
Dutch control in 1634, the Ngroup in
1815. They became self-governing in
1954.

NETTLE, afamily of plants whose mem¬
bers include the stinging nettles. Their
l e a v e s b e a r b r i t t l e h o l l o w h a i r s w h i c h

break and |Knetrate the skin. Each hair
contains toxic substances that cause irrita¬
tion and sometintes blistering. Some
Asian species are said to cause death if
sufficient numbers are touched. Neverthe¬
less, cattle will eat stinging nettles and in
parts of US and Europe young nettles are
cooked and eaten.
NEUMANN, John von (1903-1957).
Hungarian-bom US scienlLst and mathe¬
matician, known for his pioneering work
on computer design. He invented his
celebrated "rings of operators," and also
contributed to set theory, game theory,
cybernetics, and the development of the
atomic and hydrogen bombs.
NEURALGIA, pain or ig inat ing in a
nerve and characterized by sudden, sharp,
often electric-shock-like pain or exacerba¬
tions of pain. Nerves commonly affected
include the digital nerves of toes and inter¬
costal nerves. Neuralgia may be due to in.
F i A M M A T i o N o r i T a u m a .

NEURATH, Otfo (1882-1945), Austrian
sociologist and philosopher. Apolymath,
he played aprominent role in the Vienna
Circle of logical positivists during the

Official name: Kingdom of the Nether¬
lands
Capital: Amsterdam
Seat of government: The Hague
Area: 16,133sqini
Population: 15.022.000
Language: Dutch
Religions: Protestant, Roman Catholic
Monetary unit(s): 1guilders 100 cents

History. The Low Countries’ seven north¬
ern provinces (now the Netherlands) broke
away from Spanish rule under William the
Silent. Prince of Orange, to form the
Union of Utrecht in 1579. Independence
was declared in 1581 but not recognized
by Spain until the Treaty of Westphalia
(1648), which ended the thirty years'
WAR. TTie 17th century saw the golden age
of the Netheriands: made prosperous by
overseas trading and colonizing, it was
also famed for its religious tolerance and
cultural life (see rembranct; vermeer;
SPINOZA). In the 18th centuty Holland was
oucrivalled by England and France.
Popular sympathy with the French
Revolution led (1795) to the establishment
of the French-ruled Batavian Republic.
After the defeat of Napoleon (1814), the
United Kingdom of the Netherlands was
formed, joining Holland with present day
Belgium. The latter broke away in 1830.
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which elects not to participate in awar be¬
tween other countries. Under international
law. aneutral state has the right to have its
b o u n d a r i e s a n d t e r r i t o r i a l w a t e r s r e ¬

spected, and the obligation to remain im¬
partial towards belligerents in its actions.
The two World Wars, however, brought
many violations of neutrality, e.g., Geima-
ny’s invasion of Belgium in WWI.

B e f o r e t h e U S e n t e r e d W W I I , h e r
neutrality was effectively nullified by her
support of the Allies. With the need for
would-be neutral countries to defend their

status (as America in WWI), the viability
of neutrality became questionable. Meirt-
bership in the United Nations is not com¬
patible with neutrality, since members
may be called upon to act against ag^es-
s o r s .

NEUTRALITY ACTS, of 1935, 1936
and 1937, US legislation harming arms
sales and loans to belligerent states. The
acts were aimed at keeping America out of
war. They were modifi^ in 1939 and
effectively replaced by the lend lease Act
of 1941, the purpose of which was to as¬
sist the Allies without direct participation
in the war.
NEUTRINO. See suba tomic pa r t i c les .
NEUTRON, electrically uncharged ele¬
mentary particle with amass slightly
greater than that of the proton. All ele¬
ments except hydrogen contain neutrons
in their nuclei, along with protons. The
neutron is amember of the baryon class of
elementary particles.
NEUTRON BOMB, hypothetical "clean"
variant of the hydrogen bomb that would
[»oduce intense lethal neutron radiation
but not much structural damage or
radioact ive fal lout.
NEVADA, the Silver State, Pacific state
of the US West (although California
separates it from the Pacific Ocean), avast
expanse of desert plateaus separated by
grassy valleys rising to the Sierra Nevada
in the W.

Part of the territory acquired from
Mexico in 1848, Nevada was first sett led
by miners from California after the dis¬
covery of gold and silver in 1859. Mining
of these and other metals was long the
state’s principal industry, and the riotous
spirit of the mining camps may still color
the state’s character. Since 1931, when
gambling was legalized. Nevada has
prospered from the "intake" of its casinos
a n d f r o m o t h e r r e v e n u e s d e r i v e d f r o m
streams of tourists drawn to the state by
legalized gambling, prostitution (legalized
in some counties), and easy divorces. The

1920s, invented an international picture
language to overcome barriers separating
linguistic groups, and planned and edited
the International Encyclopedia of linked
Science (1938).
NEURITIS, or peripheral neuropathy,
any disorder of the peripheral nervous
SYSTEM which interferes with sensation,
the nerve control of muscle, or both. Its

causes include drugs and heavy metals
(e.g., gold): infection or allergic reaction
to it (as with leprosy or dipktheria); in¬
flammatory disease (riieumatoid arthri¬
tis); infiltration, systemic and metabolic
disease (e.g., diabetes or porphyria);
VITAMIN deficiency (beriberi); organ
failure (e.g., of the uver or kidney);
genetic disorders, and the nonmetastatic
effects of distant cancer.
NEUROFIBROMATOSIS, ahereditary
(autosomal dominant) disorder that
produces pigmented spots and tumors of
the skin, tumors of the peripheral, optic
and acoustic nerves, and subcutaneous
bony deformities. The various deep
tumors are treated by appropriate surgied
removal or radiation. TTie underlying cel¬
lular disorder is unknown, and no general
treatment is available.
NEUROLOGY, branch of medicine con¬
cerned with diseases of the brain, spinal
CORD, and peripheral nervous system.
T h e s e i n c l u d e m u l t i p l e s c l e r o s i s , e h -
LH>SY. migraine (headache), stroke, PAR¬
K I N S O N ' S D I S E A S E , N E U R I T I S , E N C B ^ l A L m S ,

MENlNGmS, BRAIN TUMORS, MUSCULAR
DYSTROPHY and MYASTHENIA GRAVIS.
NEURON, CH' nerve cell, the basic unit of
the NERVOUS SY.STEM (including the brain
and SHNAL cord). Each has atong axon,
specialized for transmitting electrical im¬
pulses and releasing chenucal transmitters
tha t ac t on musc le o r e f fec to r ce l l s o r
other neurons. Branched processes called
dendrites integrate the input to neurons.
NEUROSK, originally any nervous sys¬
tem activity; later, any disorder of the
nervous system; though in psychoanaly¬
sis, those mental disorders (e.g., hystqua)
unconnected with the nervous system. It is
usually seen as based in uNCONSaous con¬
flict, with an unconscious attempt to con¬
form to reality (not escape from it, as in
PSYCHOSISD)
NEUTRA, Richard Joseph (1892-1970),
Austrian-bom US architect who brought
the INTERNATIONAL STYLE of architecture to
the US. The Tremaine House (1947) in
Santa Barbara, Calif., demonstrates his
skill in relating abuilding to its setting.
NEUTRALITY, the stares of acountry
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sian-bom US sculptor. She is famous for
h e r i m r i c a c e w o o d c o n s t r u c t i o n s , b o t h
free-standing and wall-hung, which sug¬
gest vast ranges of box-like shelves with
found objects on them.
NEVINS, Allan (1890-1971), US his¬
t o r i a n , w d i o s e b e s t - k n o w n w o r k i s t h e
ctvn. WAR series The Ordeal of the Union
(1947-60). Nevins received Pulitzer
Pr izes fo r h is b iograph ies Grover
Cleveland (1932) and Hamilton Fish
(1936). His many other works include the
biography yflAn D. Rockefeller (\952).
NEW AGE MOVEMENT, 1980s intel¬
lectual fad drawing upon Eastern mys¬
ticism and Western occult ism and based

on the belief that adherents can partake
directly of the inexhaustible cosmic ener¬
gy that animates the univene through non-
rational, intuitive processes. Crystals,
Tarot cards, pyramids, and other occult
merchandise can help. Related preoccupa¬
tions are trance channeling (commu¬
nicating with the dead), reincarnation, al¬
tered states of consciousness, UFO abduc¬
tions, and out-of-body experiences. The
most prominent exponent of the New Age
is the actress Shirley MacLaine.
NEW BRUNSWICK, second largest of
the Canadian Atlantic provinces, one of
t h e M a r i t i m e P r o v i n c e s . I t s c o a s t r u n s

some 750mi along the Chaleur Bay, the
G u l f o f S t . L a w r e n c e , N o r t h u m b e r l a n d
Strait and the Bay of Fundy.

N e v a d a P r o fi l e
Name of state; Nevada

Capital: Carson City (Other cities; Las
Vegas. Reno)
Neighbors: Idaho, Ore. Calif, Ariz., Utah
Statehood: Oct. 31,1864 (36th stale)
Familiar name: Silver State. Sagebrush
State 1

Ar^: l l0 ,540sqtn i
Population (1990); 1,202,000 (Rank; 39)
%change 1980-1990: 50.1
Density per sq mi; 10.9
%metropolitan: 82.9
E l e c t o r a l v o t e s : 4
Racial comp.: White, 84.3%; black,
6.6%; Hispanic, 10.4%; Asian, 3.2%:
Amer ind , 1 .6%
Per cap i ta money income (1987) :
$12,603 (Rank; 11)
Elevation: Highest-I3,140ft, Bounda^
Peak; Lowest-470ft, Colorado River in
Clark County
Motto: "AM for our country"
State flower: Sagebrush
State b i rd: Mounta in b luebi rd
State tree: Single-leaf pinon
State song: "Home Means Nevada"
I N D U S T R Y A N D T R A D E

Gross state product (1988):
$19.6 bil. (Rank: 39)
Farm products : Cat t le , hay. da i ry
products, potatoes
Farm marketings (1989):
$0.2 bil. (Rank: 47)
Manufactures: Machinery, pr inted
materials, food products
Value of mfrs. shipped (1987):
$2.5 bil. (Rank: 49)
Mining: Gold

Name of province: New Brunswick
Joined Confederation: July 1, 1867
Capital: Fredericton
Area: 28,3S4sq mi
Population: 724,500

Land and People. About 88% of the
province is forested. The center is high,
and (here is acoastal plain in the NE. The
province is well drained by many swift¬
flowing rivers and streams. The fertile val¬
ley of the St. John Rprovides an excellent
fanning region. Over 50% of the popula¬
tion is of British origin, and 33% of
French. French is the language of insituc-

federal government, which owns 87% of
the land in (he slate, has built extensive
water projects to benefit agriculture and
recreation. With prosperity, Nevada has
changed from Democratic to Republican,
evincing araw, opportunistic indivi¬
dua l i sm.
NEVELSON, Louise (1900-1988), Rus-
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RESERVE BOARD. Measures were taken to
con t ro l t he S tock Exchange (see
SECURITIES AND EXCHANGE COMMISSION).

Farm recovery was helped by the crea¬
t ion o f c red i t fac i l i t ies , subs id ies , ru ra l
electrification programs and the resettle¬
ment of some farmers in more productive
areas. The National Recovery Administra¬
tion (NRA) and the Civilian Conservation
Corps (CCC) were set up to boost busi¬
ness and ensure jobs, chough many of the
NRA’s fu iKt ions were later declared un¬
constitutional by the Supreme Court.
Unions were i»olected by the Labor Rela¬
tions Act (1935), and the Fair Labor
Standards Act (1938) set anational mini¬
mum WAGE. Measures were taken to relieve
poverty and unemployment. The social
SECURITY system was established in 1935,
and jobs were created by the Worit
Projects Administration (WPA), including
the mass ive Tennessee va l ley au thor i t y
(TV A) project.

The Home Loan Coiporation and the
Federal Housing Administration (FHA)
helped home owners and aided recovery
in the construction industry. After its ini¬
tial popularity, the New met increas¬
ing opposition in Congress and the
Supreme Court It ended in 1939 as the
economy expanded to meet the demands
of WV^. The question of its success
remains controversial; many believe that
only WWII finally ended the Great
Depression. Its influence, however, was
permanent; it changed the direction of so¬
cial legislation, centralized control of the
economy and altered the US public’s at¬
titude to the role of the federal govern¬
m e n t .

NEW DELHI, capital of India, on the
Jumna Rin the Ncentral part of the
country. It was built by the British in
1912-29 to the Sof Dell̂  when the capi¬
ta l was t rans fe r red f rom Ca lcu t ta . New

Delhi, aspacious city, was designed by
the architect Sir Edwin Lutyens. Since in¬
dependence in 1947 new official buil¬
dings, shops and industrial quarters have
been added to the city. Pop 6,273,000.
NEW ENGLAND, region of NE US
comprising six states; Connecticut, rhode
I S L A N D , M A S S A C H U S E T T S , N E W H A M P S H l R a
VERMONT, and Maine.
NEW ENGLAND CONFEDERATION,
colonial alliance organized in 1643 by
representatives from Massachusetts Bay,
Plymouth, Connecticut and New Haven
colonies. They formed "the United
Colonies of New England” to settle
boundary disputes and arrange defense.

tion in public schools.
^ODomy. The economy is largely based
on forest industries, pulp and paper
manufacturing, food processing, fishing
and tourism. Copper, lead, silver and par¬
ticularly zinc mining arc being developed
in the NE. Since WWII hydroelectric
power has been exploited on an increasing
s c a l e . M a n u f a c t u r e s i n c l u d e f a b r i c a t e d

metals, machinery, plastics and electrical
products. An important renewable energy
resource of potential value is the tidal
power of the Bay of Fundy.
History. Jacques cartier explored the
region in 1534. Samuel de atAMPLAiN es¬
tablished asettlement in 1604 in what be¬
came known as F rench acad ia . B r i t a i n

gained control of the region in 1713, but it
was not until the arrival of Loyalists from
t h e U S a f t e r t h e R e v o l u t i o n t h a ! N e w
Brunswick became aseparate province
(1784). The boundary with Maine was set¬
tled after the Aroostook War by the web-
STER-ASHBURTON TREATY of 1842. NcW
Brunswick was one of the four original
provinces to join the Dominion of Canada
in 1867. Hie province develc^^ slowly;
inhabitants emigrated, and it was an
under-privileged area. However, the dis¬
covery of mineral deposits, the growing
importance of the port of Saint John and
large federal financial support have helped
in economic expansion.
NEWCOMB, Simon (1835-1909), US
astronomer. He computed new planetary
tables whose data were so accurate that

they remained in use for over half acen¬
tury. Head of the American Nautical Al¬
manac, he taught at Johns Hopkins 1884-

NEWCOMEN, Thomas (1663-1729),
British inventor of the fust practical steam
ENGINE (before 1712). His device,
employed mainly to pump water from
mines, used steam pressure to raise the
pistcsi and, after condensation of the
steam, atmospheric pressure to force it
down again; it was thus called an ”at-
mospheric" steam engine.
NEW DEAL, program adopted by Presi¬
dent Franklin D. Roosevelt to alleviate the
effec ts o f the great depress ion. On h is
taking office in 1933, Roosevelt initiated a
dramatic program of relief and reform,
known as "the first hundred days." He
called an immediate bank holiday and re¬
stored confidence in those banks which
were allowed to reopen by the Emergency
Banking Act. Bank funds and practices
were overseen by the federal nsosrr in¬
surance CORPORATION and the feesra l

9 4 .
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Inter-colonial rivalr>' hindered agreement,
and the confedera t ion was d isso lved in
1684.

NEWFOUNDLAND, largest Canadian
Atlantic province, comprising New¬
foundland Is land and Labrador and their
adjacent islands.

covered the island in 1497, and Sir
Humphrey gilbert claimed it for England
in 1583. It was not until 1763, after the
SEVEN YEARS WAR, that England gained
firm control, although France retained the
"French shore” on the Wcoast until 1904.

Newfoundland gained fully responsible
government in 1855, but Britain took con¬
trol again in 1934 when the island’s
economy was hit by the Great Depression.
Newfoundland chose to Join the Dominion
of Canada in 1949 and became Canada’s
10th province.
NEW FRANCE, North American ter¬
ritories held by France from the 16th cen¬
tury to 1763 which extended Wbeyond
the St. Lawrence to the Great Lakes and
NE areas. France lost these territories in a
series of colonial wars with Britain.

NEW FREEDOM, program adopted by
President wilson in 1913 which aimed to

establish more political and economic op¬
portunities in the US and to free the US
economy from tariffs and other restric¬
t ions. He obta ined the Underwood Tar i f f
Act, the Federal Reserve Act (see kederal
RESERVE system) and the Antitrust Act in
1 9 1 3 - 1 7 .
NEW FRONTIER, collective name for
the policies of the administration of Presi¬
dent John FKciuiedy, derived from
Kennedy’s acceptartce speech after win¬
ning the Democratic nomination in 1960
when he said that the nation stood on "the
edge of anew frontier." Characteristic
New Frontier programs aimed at space
exploration, improved science education,
extension of civil-rights protections, and
better medical care for the elderly.
NEW GRANAD.̂  Spanish colony in
NW South America which included pre¬
sent-day Colombia, Panama, Ecuador and
Venezuela, established in the first half of
the 16th century. It was named by Gon-
zalo JIMENEZ DE QUESAOA in 1537 and at¬
tached to Che vice-royalty of Peru until
1717, when it became avice-royalty itself
until independence in 1819.
NEW GUINEA, world’s second-largest
island. It lies in the SW Pacific Just Sof
the equator and is separated from N
Australia by the Torres Strait and the
Arafura and Coral Seas. The island covers
an area of 3l9,713sq mi, and comprises a
series of high central mountain ranges and
densely forested tropical lowlands. DJaJa
Peak is the highest mountain at 16,535ft.
Politically, New Guinea is divided into
two parts: Irian Jaya. aprovince of In¬
donesia, and PAPUA NEW guinea, self-
governing since 1973.

Name of province: Newfoundland
Capital: St. John’s
Joined confederation: March 31,1949
Area: 156,18Ssq mi
Population: 568,000

Land. Newfoundland Island has along
(6,000mi) indented coastline with many
islands, which is most rugged on the Sand
Ecoast; the land rises from the Elowlands
to aplateau and mountains, the highest
being the Lewis Hills (2,672ft).

Labrador is arugged, forested plateau
(mountain peaks reaching 5,160ft) with a
rocky coast and many Qords. Its climate is
harsher than that of Newfoundland Island;
winters are severe throughout the whole
province. More than 56% of New¬
foundland province is forested.
People. The province is sparsely popu¬
lated. and most of the people live close to
the sea. Only 3% live in Labrador, and
10% of these are of Indian or Eskimo de¬
s c e n t .

Economy. The economy is based on
mining, forestry, fishing and manufactur¬
ing. There are very large iron-ore mines in
Labrador; copper, gold, lead, silver and
zinc are also mined.

Fishing is Newfoundland’s best-known
industry. Fishermen from Europe arxl
Japan are attracted to the famous grand
BANKS, which abound in cod, haddock and
other fish. Fishstocks were seriously
depleted in the 1970s but are being re¬
stored. Manufacturing accounts for almost
half of the economy; industries include
paper, steel , text i les and clothing
manufacture and food processing.
History. Remains of 10th-century Viking
s e t t l e m e n t s h a v e b e e n f o u n d o n N e w -
f o u n d l a o d I s l a n d . J o h n c a b o t l e d i s -
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Melanesians and Papuans are the two
largest population groups in New Guinea.
In remote mountain areas there are primi¬
tive Negrito groups and Papuans, some of
whom are head-hunting tribes. Some
animals such as the opossum are related to
Australian species. There are more than 70
species of snakes, many species of but¬
terflies and birds of paradise. New Guinea
was discovered by the Portuguese in the
16lh century and named for Guinea, West
Africa. It was colonized by the Dutch,
Germans and Br i t i sh ; a f te r WWI ,
Australia gained the German sector. The
island was bitterly contested by the Japa¬
nese and the Allies during WWII.
NEW HAMPSHIRE, the Granite State.
New England state of the US Northeast,
bordered on the Wby the Connecticut R.
From ashort Atlantic coast, the surface
rises through forested uplands to the
While Mts. in the N.

Lumbering and textiles were New
Hampshire's principal industries until the
20th century, when diversification became
imperative. In recent decades the state
flourished with new high-tech industries.
The Yankee population of farmers and vil¬
lagers has been outnumbered by European
and Canadian immigrants, and by im¬
migrants from Massachusetts who settled
in the Swithin commuting distance of
Boston. The state has been predominantly
Republican since the civil war, although
many recent newcomers have been Demo¬
cratic,

Its early presidential prima^, the first in
the nation since 1920, has given the state
unusual political importance, avictory in
New Hampshire generally foreshadowing
victory in primaries nationwide. The
state’s traditional low-tax policy—no in¬
come or sales tax—contributed to its rapid
economic and population growth in the
1970s and 1980s. In the 1990s, it left the
the state without resources to deal with a
severe recession.
NEW HARMONY, town in SW Ind., the
site of two cooperative communities in the
early 1800s. "Harmonie" was settled in
1814 by George Rapp, leader of the har¬

mony SOCIETY. In 1824 the colony was
sold to Robert owbn, and renamed New
Harmony.

The community, based on socialism and
Owen’s theories of human freedom, was a
no ted sc ien t i fic and cu l t u ra l cen te r bu t
broke up in 1828. Pop 945.
NEW HAVEN, th i rd- largest c i ty in
Conn., its chief port and famous as the
seat of YAi£ UNivERStTY. It is anoted cul-

Ncw Hampshire Profile
Name of state: New Hampsliire
Capital; Concord (Other cities:
Manchester, Nashua. Portmouth)
Neighbors: Canada (Quebec), Vi„ Mass.,
M a i n e
Statehood: June 21, 1788 (9th state)
Fami l iar name: Grani te State

Area: 9,304sq mi
Population (1990): 1.109,000 (Rank: 40)
%change 1980-1990; 20.S
Density per sq mi: 123.7
%metropolitan: 56.1
Electora l votes: 4

Racial comp.: White 98.0%; black, 0.6%;
Hispanic, 1.0%; Asian, 0.8%
Per capi ta money income (1987) :
$13,529 (Rank; 6)
Elevation: H i g h e s t - 6 . 2 8 8 f t . M o u n t
Washington; Lowest-sea level, Atlantic
Ocean
Motto: "Live free or die"
State flower: Purple lilac
State bird: Purple finch
State tree: White birch
State songs: "New Hampshire, My New
Hampshire," "Old New Hampshire"
I N D U S T R Y A N D T R A D E
Gross state products (1986):
$18.5 bil. (Rank; 41)
Farm prr^ucts: Dairy products, green¬
house, apples, cattle
Farm marketings (1989):
$0.1 bil (Rank: 48)
Manufactures: Machinery, electrical
equipment, p last ic products, paper
products, scientific instruments, printed
materials
Value of mfr^. shipped (1987);
$12.2 bil. (Rank; 35)
Ming: Sand and gravel

rural center and important for its varied
industrial products. It was founded in
1638 by Puritans from Boston led by John
DAVENPORT and Theophilus Eaton. It was
aflourishing port at the end of (he 18th
century, and only revived as such when a



N E W M E X I C O 8 7 5

Constitutional Convention it supported the
cause of the smaJi states, and it was the
third state to ratify. Situated between the
great cities of New York and Philadelphia,
New Jersey early became and has
remained an industrial and transportation
cente r, as we l l as asource o f f ru i t and
vegetables for the urban markets. The Jer¬
sey shore is the site of numerous summer
resorts, Atlantic City being famous as a
c o n v e n t i o n , e n t e r t a i n m e n t , a n d c a s i n o
center (gambling was legalized there in
1976). NNew Jersey contains many afflu¬
ent suburbs of New York City. The state
has been predominantly Democratic since
the CIVIL WAR and was long noted for the
power and comiption of its political
machines. Politics has been notably
cleaned up in recent decades, and
I.epublican power has grown.
NEW JERUSALEM, Church of the.
See SWEDENBORG, EMANUEL.
NEWLANDS, Francis GrifFith (1848-
1917), US politician and lawyer. He repre¬
sented Nev. in Congress, 1893-1903, and
was aDemocrat ic senator 1903-1917. He

wrote the Newlands Act (1913), which
provided for mediation and conciliation in
labor disputes, and was involved in federal
trade and transpoiiaiion affairs.
NEWMAN, Barnett (1905-1970). US
painter. Amember of the new york
SCHOOL of abstract expressionists, he
pioneered COLORFIELD padding.
NEWMAN, John Henry (1801-1890),
English clergyman and afounder of the
OXFORD MOVEMENT in 1833. AChuTch of
England vicar and tutor at Oxford Univer¬
s i ty, he was conver ted to Roman
Catholicism in 1845, becoming acardinal
in 1879. Much of his thought was con¬
troversial, opposed by Carnal Henry
MANNING and Charles kingsley. He was a

master styl ist. His writ ings include
Apologia pro vila sua (1864), areligious
autobiograf^y that remains his monu¬
m e n t .

NEW MEXICO, the Land of Enchant¬
ment, mountain state of the US West.
Forested mountains in the Ngive way to
semiarid plains in the S. The Rio Grande
runs N-S through the center of the state.

Part of the territory acquired from
Mexico in 1848. New Mexico still preser¬
ves the Indian and Spanish cultures that
preceded American settlement. Traders to
Santa Fe in the 1840s were followed by
cattle and sheep ranchers, then by homes¬
teaders. Warfare with the Apache and
Navaho Ind ians ended w i th the sur ren¬
der of Geronimo in 1886. Ranchers then

New Jersey Profile
Name of State: New Jersey
Capital: Trenton (Other cities: Newait,
Jersey City, Paterson. Elizabeth)
Nd^bors: N.Y„Pa„ Del.
Statehood: Dec. 18,1787 (3rd state)
Fami l iar name: Garden State

Area: 7,836sq mi
Population (1990): 7,730,000
%change 1980-90: 5.0
Density per sq. mi: 1.042
%Metropolitan; 100.0
Electoral votes: 15

Racial comp.: White 79.3%; black,
13.4%; Hispanic. 9.6%; Asian, 3.5%
Per capi ta money income (1987) :
$15,028 (Rank: 2)
Elevation: Highest-l,803fr. High Point
Lowest-sea level, Atlantic Octean
Motto: "Liberty and prosperity"
State flower: Purple violet
State bird: Eastern goldfinch
State tree: Red oak
State song: None
I N D U S T R Y A N D T R A D E
Gross state product (1986):
S1S4.8 bil (Rank: 8)
Farm products: Greenhouse, dairy
products, eggs, blueberries
Farm marketings (1989):
$0.7 bil. (Rank: 40)
Manufactures: Chemicals, food products,
electrical equipment, printed materials,
machinery
Value of mfrs. shipped (1987):
$82.5 bil. (Rank: 10)
Mining: Crushed stone, sand and gravel

R e

deep water channel was dredged in 1927.
Pop 531,000.
NEW JERSEY, the Garden State, middle
Atlant ic state of the US Northeast, bor¬
dered on the Wby the Delaware R. The
su r face r i ses f r om the A t l an t i c coas ta l

plain in the Sand Ethrough piedmont
plains to Appalachian highlands in the N,
including the Kittatinny Mts. in the NW.

New Jersey was the scene of many
R£vc».</noNARY WAR battles. At the Federal
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t ion .
N E W N AT I O N A L I S M ,
ROOSEVELT'S political philosophy (about
1910) proclaimed in opposi t ion to
Woo^ow WILSON’S Democratic manifesto,
the NEW FREEDOM. His ideas included in¬
creased federal intervention to regulate the
economy and promote social justice,
honest government and conservation of
natural resources.
NEW NETHERLAND, Dutch colonial
territory extending rou^y from Albany,
N.Y., to Manhattan Island, and including
parts of New Jersey, Connecticut and
Delaware. It was granted in 1621 by the
government of Holland to agroup of mer¬
c h a n t s k n o w n a s t h e d u t c h w e c t I n d i a
COMPANY. In 1626 the company purchased
Manha t t an I s l and &om the I nd ians and
called it New Amsterdam. In 1664, under
the British, New Amsterdam became New
York City.
NEW ORLEANS, historic city in La.,
seat of Orleans parish, on the banks of the
Mississippi R107mi from the river's
mouth. Excellent transport facilities serve
the port, which is also the main gateway
fo r t r a d e w i t h L a t i n Ame r i ca . N e w Or¬
leans is surrounded by oil and natural gas
deposits. It is acenter of aerospace, ship¬
building, oil and chemical industries, and
has many manufacturing and processing
plants. In the 1980s the city was beset by
problems caused by inner-city decay, low
oU prices, and adecline in shipping. The
city is famed for its picturesque French
Quarter (Vieux Carre) and Mardi Gras
Carnival, and as the birthplace of jazz. Its
varied population includes French-speak¬
ing Creoles who are descended from early
French and Spanish settlers (see Louisiana
PURCHASE). The Creole cookery of New
Orleans is famous. Pop 1,239,OCHD.
NEW ORLEANS, Battle of, engagement
fought Jan. 8, 1815 in the war of 1812 to
prevent the British from occupying New
Orleans. US Gea Andrew Jackson’s v ic¬
tory made him anational hero, though it
did not affect the Treaty of Ghent signed
Dec. 24. 1814.
NEWPORT, historic resort city in SE
R.L, seat of Newport Co., and an impor¬
tant naval base. Founded in 1639, it be¬
came arefuge from religious persecution
for Quakers and Jews. It was awealthy
resort in the 19th century, and its Jazz fes¬
tivals in the 1950s were famous. Pop
30,150.
NEW REALISM, modem art move¬
m e n t

painterly schools and the principles of

Theodore

Name of State: New Mexico
Capital: Santa Fe (Other cities; Albuquer¬
que)
Neighbors: Colo., Utah. Mexico (Sonora,
Chihuahua), Tex., Okla.
Statehood: Jan. 6.1912(47lh state)
Fami l iar name: Land of E iKhantmeni
Area: I22,666sqmi
Population(1990): 1,515,000(Rank: 37)
%change 1980-90:16.3
Density per sq mi: 12.5
%metropolitan: 48.45
EUectoral votes: 5
Racial comp.: While. 15.6%\ black.
2.04b; Hispanic, 38.3%; Asian, 0.9%;
Amer ind , 8 ,9%%
Per capita money income (1987):
$9,434 (Rank: 41
Elevation: Highest-13,160ft, Wheeler
Peak: Lowesi-2,817ft. Red Bluff Reser¬
v o i r
Motto: Crescii eundo ("It grows as it
goes")
S ta te flower : Yucca
State b i rd: Roadrunner
State tree: Pinon, or nut pine
Stale song; “O. Fair New Mexico"
I N D U S T R Y A N D T R A D E
Gross state product (1986):
$23.6 bil. (Rank: 37)
Farm products: Cattle, dairy products,
hay, cotton
Farm marketings (1989):
$1.4bil. (Rank: 34)
Manufactures: Electrical equipment,
petroleum products
Value of î rs. shipped (1987):
$4,2 bil. (Rank: 43)
Mining: Natural gas, petroleum

fought homesteaders for control of grazing
land.

The beauty of the area was discovered
after 1890 by artists and writers, who
established colonies at Santa Fe and Taos.
The building in 1943 of an atomic ener¬
gy center at Los Alamos attracted high-
tech industries to Albuquerque, which
now cMitains athird of thestaie’spopula-

which, in reject ing vanous
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ABSTRACT ART. advocRied works that incor¬
porated real materials and artifacts. Based
on amanifesto ent i t led The New Real ism
(Milan. 1960) and related to dada. it has
also been dubbed ~Junk art.'
NEWSPAPER, daily or weekly publica¬
tion of current domestic and foreign news.
In addition newspapers often contain in¬
formation. humor and advice on agreat
variety of subjects.

In 59 BC Julius Caesar ordered the daily
publication of anewssheet, the Acta Diur-
na. which was posted in public places.
The first regularly printed American paper
was the Boston Newsletter (1704), E^ly
newspapers were too expensive for the
ordinary reader, but the gap was later
filled by James Gordon beunfit and
Horace greeley publishing daily penny
papers, such as The New York Sun (1833).
the New York Herald (1835) and the New
York Tribune (1841), An era of fiercely
competitive Joumaiism began with the end
of the CIVIL WAR, when newspaper initia¬
t ive took the fo rm o f s tun ts , c rusades ,
scandal and increasing sensationalism.

In the late I9lh and early 20th centuries
Joseph PULITZER, apioneer of yellow
JOURNALISM. William Randolph hearst,
Colonel Robert mccormick and Joseph
Medi l l Patterson, and Lords beaverbrook
and NORTHCUFFE in England, were the
czars of vast newspaper empires and im¬
portant forces in national life and interna¬
tional politics. Newspapers in general
have since toned down, although the tradi¬
tions of yellow Joumaiism continue to be
followed by some major publishers,
notably Australia’s Rupert Murdoch.
NEW SWEDEN, Swedish colony on the
Delaware Rextending from the site of
T r e n t o n , N . J . , t o t h e m o u t h o f t h e
De laware R . I n 1633 t he New Sweden

Company was organized, and in 1638 two
Swedish vessels arrived and Peter MiNurr
founded Fort Christina (later Wilmington,
Del.). The Dutch, led by Peter miY-
VESANT. annexed the colony in 1655.
NEWT, name of afamily of salamanders
found around the Northern Hemisphere.
The only North American kinds are the
eas te rn newts and wes te rn newts . The

adults feed on small animals and spend
much of their time on land but they return
to water to breed. The male deposits abag
containing the sperm cells and this is pick¬
ed up by the female. She lays her eggs one
at alime, wrapping each in the leaf of a
water plant. The eggs hatch into larvae
which have exiemal gills at first but, by
the fall, they emerge onto land as "elfts"

with lungs and rough skins.
NEW TESTAMENT, the pari of the
Bible which is distinctively Christian. In it
arc recorded the life and teachings of jesus
CHRIST and the beginnings of CHRiynANriY.
Ii comprises the four gospels, the acts of
THE APOSTLES, the Episiles and the Book of
REVELATION, numbering 27 books in all
(for list see BIBLE).

The Gospels (lives of Christ) are named
for their t radi t ional authors: Saints Mat¬

thew, MARK. LUKE and JOHN. The Epistles
are early evangelical letters written to
local churches or individuals. Thirteen are
ascribed to sr. Paul; the others (except the
anonymous Hebrews), are nam^ for their
traditional authors. The New Testament is

written in everyday Ist-century Greek.
The earliest copy fragments dale from the
early 2nd century. (See also canon, bibli.
CAI . )
NEWTON, Sir Isaac (1642-1726), the
most prestigious natural philosopher and
mathematic ian of modem t imes, the dis¬
coverer of the CALCULUS and author of the
theory of universal gravitation. Newton
went up to Trinity College, Cambridge, in
1661, ret i r ing to Woolslhorp, Lin¬
colnshire, during the Plague of 1M5-66,
but becoming afellow in 1667 and suc¬
ceeding Isaac Barrow in the Lucasian
Cha i r o f Ma thema t i cs i n 1669 . He was
e l e c t e d F e l l o w o f t h e r o y a l s o c i e t v i n
1672, on the strength of his optical disco¬
ver ies.

H i s who le l i f e was one o f cease less
energy—investigating mathematics, op¬
tics, chronology, chemistry, theology, me¬
chanics, dynamics and the occult—broken
only by aperiod of mental illness about
1693. His achievements were legion: the
method of fluxions and fluents (calculus);
the theory of universal gravitation and his
der ivat ion of kepler ’s laws; h is formula¬
tion of the concept of force as expressed
in his three laws of motion (see mecha¬
nics); the corpuscular theory of ucht, and
the BINOMIAL thechiem, among many
others.

These were summed up in his two
greatest works: Philosophiae Naturalis
Principia Maihemaiica (1687)97the "Prin-
cipia" which established the maihemalical
representation of nature as the paradigm of
wfiat counted as "science"97and tlie Op-
licks (1704). Newton’s often bitter con¬
t r o v e r s i e s w i t h h i s f e l l o w s c i e n t i s t s
(notably hooke and leibniz) are famous,
but his influence is undoubted, even if. in
the cases of optical theory and the New¬
tonian calculus notation, it retarded rather
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than accelerated the advance of British
s c i e n c e .

NEWWAVE, in MonoN pictures, de¬
notes afilm style of the late 1950s and
early '60s identified with such French
directors as Francois truffaot and Jean
Luc Godard, who exercised an unusual
degree of control over all phases of the
filmmaking process and whose films, such
as Truffaut’s semiauiobiographical The
400 Blows (1959). represented strongly
personal statements.
NEW YORK, the Empire State, middle
Atlantic state of the US Northeast. Lakes
Erie and Ontario and the St. Lawrence R
form much of the slate’s Wand Nborder,
at its extreme SE comer, New York City
and Long Island face the Atlantic Ocean.
Most of the state is hilly, especially the
Adirondack Mts. in the NE and the Cat-
skiL Mts. in the SE. The Hudson Rruns
N-S along most of the Eedge of the state;
the Mohawk R, which crosses most of the
state W-E, joins the Hudson near Albany.

Dutch colonists left apermanent im¬
press on New York by making New
Amsterdam (later New York City) athriv¬
ing commercial center and by establishing
alanded aristocracy (the patroons) in the
Hudson valley. "Hie British took New
York in 1664. New York City mercantile
interests supported the revolution; many
great landowners were loyalists.

The Erie Canal, completed in 1825,
made New York aprincipal highway to
±e West, encouraged settlement of the W
part of the state, and contributed to the
development of New York City as the
nation’s commercial and financial capital.
The CIVIL WAR speeded the state’s in¬
dustrial and commercial development. In
the late 19th century. New York City be¬
came the chief entiy point for European
immigrants and inherited from Boston the
country's cultural leadership. In the early
20th century. New York led in social and
labor legislation; progressive Democratic
governors anticipated the national New
Deal of Pres. Franklin D. Roosevelt, who
was governor of New York 1928-32.
High taxes and growing urban problems
slowed the state’s growth after 1965 and
caused repeated fiscal crises.
NEW YORK CITY, city in SE N.Y., the
largest in the US. It is divided into five
boroughs: Manhattan, the Bronx, Brook¬
lyn, Queens and Richmond. The long, nar¬
row island of Manhattan, upon which
New York’s complex network of bridges
and tunnels all converge, is the city’s

Name of stale: New Yoik

Capital: Albany (Other cities: New York
City. Rochester, Yonkers. Syracuse)
Neighbors: Canada (Quebec, Ontario),
Pa., N.J., Conn., Mass., Vi.
Statehood: July 26,1788 (11th state)
Familiar name: Empire State
Area: 49.576sq mi
Population (1990): 17,990,000 (Rank: 2)
%change 1980-90:2.5
Density per sq mi: 381.0
%metropolitan: 91.1
Electoral votes: 33
Racial comp.: ’White, 74.4%; black.
15.9%; Hispanic, 12.3 %; Asian, 3.9%
Per cap i ta money income (1987) :
$13,167 (Rank; 2)
Elevation: Highest-5,344ft, Mt. Marcy;
Lowest-sea level, Atlantic Ocean
Motto: Excelsior ("Ever upward")
State flower: Rose
State b i rd: Bluebird
State tree: Sugar mapie
State song: "I Love New York"
I N D U S T R Y A N D T R A D E
Gross state product (1988):
$375 bU. (Rank; 2)
Farm products: Dairy products, green¬
house, cattle, apples
Farm marketings (1989):
$2,9 bil. (Rank; 23)
Manu fac tu res : P r in ted mate r ia l s , sc ien¬
tific instruments, electrical equipment,
machinery, chemicals
Value mfrs. shipped (1987):
$145.7 bil. (Rank: 5)
Mining: Crushed stone

economic and cultural heart. New York is
the nation’s richest port, arid aworld
leader in trade and finance. I t is also a
manufacmr ing (notab ly garments) ,
communications (broadcasting, advertis¬
ing and publishing) and performing arts

c e n t e r .

In 1626, Dutch settlers of new nether-
land purchased Manhattan from the resi¬
dent Indians, reputedly for $24 worth of
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goods, and it became the site of their
major city. New Amsterdam. The city,
which had flour ished under the firm ad¬
ministration of its last Dutch governor,
Peter sruYVESAirr, was sunende^ to die
Brit ish in 1664, and renamed New YoriL
Over the oen hundred years it developed
rapidly as aprosperous trade center. In the
late Cotonî  period New Yorkers were
among the most outspoken opponents of
British rule, but after the defeat (1776) of
George Washington at the Battle of Long
Island die city remained in the hands of
English troops until the end of die kevolu-
TiONARY WAR. after which it served briefly
(1789-90) as the nation's capital.

As early as the first census of 1790,
New Yorit was the largest city in the US,
and by 1860 its population was almost a
mi l l ion. The c i ty 's populat ion was
doubled in the great wave of immigration
between 1880 and 1900. Housing and
transport problems caused by this influx
were partly eased by the construction of
the first elevated railway in 1867, Brook¬
lyn Bridge in 1883, and Che first subway
system in 1904. Scarcity of land and sub¬
sequent high land prices produced anew
architectural form-̂ e skyscraper, which
was to be for long the very symbol of
modernity. Around the turn of the century
bitter conflicts between labor and manage¬
ment resulted in highly progressive labor
laws. New York’s political leadership, at
times notoriously comipt, has included
s u c h n o t a b l e r e f o r m e r s a s ' n i e o d o r e
ROOSEVELT and Fiorello la guardia.

Because of its size, the city tends to
experience urban problems sooner—and
on alarger scale—than other munici-
palitie.s. Thus its near bankruptcy in 1975
presaged the troubles of other cities, as did
the stringent cure of layoffs of govern¬
ment wooers and cutbacks in ahost of so¬
cial and economic programs. In the 1980s
the AIDS epidemic, crack use. and home¬
lessness strained tl« city's agencies. The
continuing problems posed by the loss of
jobs in manufacturing and resultant struc¬
tural unemployment were mitigated in the
1980s by booms in financial services and
cons t ruc t ion .

New York City continues to occupy a
central position in the nation's—and the
w o r l d ’ s — c u l t u r a l a n d b u s i n e s s a f f a i r s .
New York has over 100 parks, some of
them achieving astriking atmosphere of
serenity within the often hecdc bustle of
activity which surround.s them. The city’s
cul tura l and enter ta inment fac i l i t ies offer

an enormous range of interest and oppor¬

tunity. Pop (city) 7,323,000; (metro)
8,547,000.
NEW YORK SCHOOL, adiverse group
of painters active in New Yortc City from
the early 1940s through the late 1950s. Its
initial members included Arshile G<»xy,
H a n s H O F M A N N . W i l l e m d e k o o n i n c ,
R o b e r t m o t h e r w e l l , J a c k s o n p o l l o c k .
Mark ROTHKO, and Clyfford Still. All
abstractionists, they can be subdivided
into "action painters" and painters of the
"co lor fie ld . "
NEW YORK STATE BARGE CANAL,
inland waterway system which connects
the Hudson Rwith the Great Lakes. It was

mpletedin 1918. ItsS24mi length inclu-
Sthe ERIECANAl-

N E W Y O R K S TO C K E X C H A N G E ,
largest securities market in the US, lo¬

cated a t Broad and Wal l s t ree ts in the
financial district of New York City. This
world-famous trading market has about
1.3^ members and handles over 2,000 is¬
sues. It was founded in 1792 and received

i^resent name in 1863.
NEW ZEALAND, sovereign slate within
the British Commonwealth, l.200ini SE
of Austra l ia , in the SPacific Ocean. The
country comprises the North Island, the
South Island (the two principal islands),
Stewart Island and the Chatham Islands,
with other small outlying islands.

c o

des

Offic ia l name: New Zealand

Capital: Wellington
Area: 103.288sqmi
Population: 3,309,000
Growth ra te : 0 .4%

Languages: English; Maori also spoken
Relî ons: Protestant, Roman Catholic
Monetary unit(s): INew Zealand dollar
=100 cents

Land. Both major Islands are moun¬
tainous, with fertile coastal plains. North
Island has some volcanic ranges, aregion
of hot springs surrounding L̂ e Taupo in
the center, and the country’.s major river,
the Waikato. South Island includes large
areas of forest and many glaciers and
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out for five months against 5,000 US
troops before surrendering.
N IACIN . See v i t am ins .
NIAGARA FALLS, cataract in the Nia¬
gara R, between WN.Y. and SOntario.
Canada, world-famous spectacle and an
important source of hydroelectric power.
T h e r i v e r i s d i v i d e d i n t o t h e A m e r i c a n
Falls (1,060ft wide and I67ft high) and
the Canadian, or Horseshoe Falls (2,600ft
wide and 158ft high), by Goat Island
before plunging into the deep gorge with
its Whirlpool Rapids. Some 212,000cu ft
of water per second pass over the Falls,
which are gradually moving upstream as
they erode the rock.
N I A G A R A M O V E M E N T, U S c i v i l
rights organization led by W.E.B. DU BOis
a n d o t h e r A f t i c a n A m e r i c a n l e a d e r s ,

precursor to the National Association for
the Advancement of Colored People
(NAACP). Although the group was short¬
lived (1905-10) and not strongly sui>
ported, its principles influenced later civil
rights groups.
NIBELUNGENLIED ("Song of the Ni-
belungs"), German epic written AD cl200,
partly based on Scandinavian myths. It
tells how SIEGFRIED, who had gained ihe
treasure of the Nibeiungen dwarfs, is
given Kriemhild in marriage as areward
for helping Gunther win Brunhild by
trickery. Brunhild in revenge has Siegfried
killed by Hagen, who hides the treasure in
the Rhine. Kriemhild’s subsequent vow to
avenge Siegfried ends in aholocaust. The
story inspired waghek’S operatic tetralogy
The Ring cf the Nibelungs.
N1CAEA, Councils of, the first and
seventh ^umenical Councils. The first
Nicaean Council, called in AD 325 by the
Emperor
ARiAMSM and drew up the nici5ne creed.
The second Nicaean Council in 787 ruled
in favor of the restoration of images in
churches.
NICARAGUA, largest of the Central
American republics, bounded on the Nby
Honduras, Eby the Caribbean Sea, Sby
Costa Rica, and Wby the Pacific Ocean.
Land. Nicaragua is acountry of vol¬
canoes, lakes and forested plains. A
prominent physical feature is the long,
eastern lowland belt running diagonally
across the country, which embraces two
large lakes: Nicaragua and Managua. This
lowland belt contains all the large towns
and 90% of Nicaragua’s relatively sparse
population. Earthquakes, such as the one
which devastated the coital Managua in
1972, are not uncommon.

lakes. Plants include subtropical species.
There are hardly any native mammals but
many rare birds, such as the kiwi. The
climate is temperate.
People. About 10% of New Zealand’s
population are macmus, and about 90% are
descended f rom se t t len who came f rom
Britain. Over 40% of die population live
in urban areas—notably Auckland,
Christchurch and the capital. Wellington.
Economy. Sheep and cattle are the main
sources of income. Principal exports are
frozen meat (mainly lamb), wool and
dairy products. The country's varied light
induŝ  is dominated by food-processing.
Some minerals are produced. New
Zealand’s beauty and diversity and its
famous fishing and winter sports attract
growing numbers of tourists.
History. The chief Maori migrations
(1200-1400) led to the eclipse of the ear¬
lier Moriori iiibes in New Zealand. The is¬
lands were sighted by the Dutch seaman
Abel TASMAN in 1642, and named for the
Netherlands province of Zeeland. In the
1770s Captain James cook visited New
Zealand and claimed it for England, Mis¬
sionaries became active in the early 19th
ceniury, and systematic colonization was
begun in 1840 by the New Zealand Com¬
pany. Maori chiefs acknowledged British
sovereignty in exchange for recognition of
their territorial rights at the Treaty of
Waitangi (1840), but over the next 30
years the treaty was contravened by white
settlers who fought Maoris for their land.
It achieved self-government in 1852, be¬
came adominion under the Br i t ish crown
in 1907, and was made completely inde¬
pendent in 1931.

Apioneer in social refonn, New Zea¬
land was the first country to give women
the vote (1893) and inaugurated aprogres¬
sive social security system in 1898.
v/ESTERN Samoa gained independence in
1962, and iniemal self-government was
granted to the Cook Islands (1965) and
Niue (1974), In 1986, following adecision
by Prime Minister David Lange to bar
nuclear-armed ships from New Zealand
ports, the US suspended its defense agree¬
ment wi th New Zealand under the 1950
A K Z U S P A C T .

NEZ PERCE INDIANS (French: pierced
nose), American Indian tribe of present-
day central Idaho. Noted horse-breeders,
they ceded (1855) much of their territory
to the US- Fraudulently enforced cession
of afurther 75% of their land (1863) and
many land disputes led to the Nez Perc6
War of 1877, in which 300 Indians held

CONSTANTINE, Condemned
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contras, based outside the country and
supported by the US.

In 1988 the two sides agreed to a
ceasefire, and in Peb. 1990 apresidential
election resulted in the unexpected defeat
of Ortega and the victory of Violeca Bar¬
rios de Chamorro, leader of a14-party
coalition ranging from communists to con¬
servatives. Chamorro’s first priority was
reconc iha t ion w i th the San thn is tas . Her
agenda of economic and political reforms
was suspended while she searched for a
national consensus. Aside from debt, in¬
flation. and unemployment. Chamorro’s
most difficult problem was redressing ine¬
quities in the land distribution effected by
the Sandlnistas.
NICENE COUNCILS, first and 17th
E c u m e n i c a l C o u n c i l s , h e l d i n N i c e a
(modem Isnik. Turkey). The first Nicene
Council, called in 325 by Byzantine
Emperor Constantine, condemned
Arianism and drew up the Nicene Creed.
The second Nicene Council (787) ruled in
favor of the restoration of images in chur¬
ches.
NICENE CREED, either of two early
CREKDS. The first was issued by the first
Council of Nicaea (325) to state or¬
thodoxy against arianism. The second was
perhaps issued by the Council of Constan¬
tinople (381); much longer, it is used at
Holy COMMUNION in both Eastern and
Western Churches.
NICHOLAS, Saint, 4th-century patron
saint of children, scholars, merchants and
sailors and probably bishop of Myra in
Lycia, Asia Minor. In many European
countries he traditionally visits children
and gives them gifts on his feast day (Dec.
6). The custom was brought to Arnerica
by the Dutch, whose Sinter Klaas became
the SAOTA CLAUS of Christmas.
NICHOLAS, name of two Russian tsars;
Nicholas I(1796-1855), emperor and tsar
1825-55, notorious for his despotic rule.
His succession was challenged by aliberal
revolt (see decembkist revolt) which was
quickly crushed. Adetermined absolutist,
he opposed all liberal reform or inde¬
pendence. He expanded Russian territory
at the expense of Turkey and was only
checked by the Crimean war. Nicholas n
(1868-1918). tsar 1898-1917. whose in¬
flexibility and misgovemment helped
bring about the Russian revolution and
the overthrow of his dynasty. His wife, the
empress Alexandra, filled the court with
irresponsible favorites of whom the monk
RASPUTIN was the most influential. Russian
defeats in the russo-japanese war (1904-

People. The people are predominantly
(70%) of mixed Spaoish-lndian descent,
but include pure Spanish, pure Negroes
and pure Indians. About half of the
population is illiterate.

Official name: Republic of Nicaragua
Capital: Managua
Area: 49.363sq mi
Population: 3,752,500
Growth ra te : 2 .8%
Language: Spanish
Religion: Roman Catholic
Monetary unit(s): 1cordoba =
100 centavos

Economy.Only 10% of land is cultivated,
but agriculture is the mainstay of the
economy. Forestry and mining also play
an important pan. 'Hie main exports are
raw cotton, meat, coffee, gold, timber and
r ice .
History. Before the arrival of the Spanish
conquistador Gil Gonzdlez de Avila
(1522) the country was inhabited by
v a r i o u s I n d i a n c o m m u n i t i e s . A n o t h e r
Spanish expedition founded Ldon and
Granada in 1524. From 1570 the country
was ruled as pan of Guatemala. Nicaragua
won independence from Spain in 1821
and was then annexed to Mex ico , a f te r
which it became (1825) pan of the Central
American Federation. Independent from
1838, the country became convulsed by
power struggles.

In 1912 the US was asked for aid. and
US Marines occupied the country almost
continuously until 1933. Ostensibly a
democracy, Nicaragua was ruled by mem¬
bers of the powerful Somoza family from
1937 until 1979. when Sandinist guerrillas
forced Anastasio Somoza Debayle to
tesign and leave the country. Ajunta of
Sandinista leaders took power; in 1984,
one of them, Daniel ortcca, was elected
president. The effects of far-reaching early
reforms—including land distribution and
the reduction of illiteracy—were nullified
by costly warfare between the Marxist
Saifdinista government and opposition
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05) led to apopular uprising, and Nicholas
granted limited civil rights and called the
first representative duma (1905). The
military defeats of WWI led to his abdica¬
tion and eventual execinion.
NICHOLSON, B«i (1894-1982), British
abstract sculptor and painter of landscapes
and still-lifes. His reliefs, liJce White Re-
li^, 1939, are composed in an elegant
pure linear style.
NICKEL (Nl) , haid, gray-whit t , fcr-
romagnetic (see macnctism) metal in
Croup Vm of the periodic table; atransi¬
t ion e lement . About ha l f the to ta l wor ld
output comes from deposits of pyrrhotite
and pentlandite at Sudbi^, Ontario; gar-
nierite in New Caledonia is also impor¬
tant. Roasting the ore gives crude nickel
oxide, refin^ by electrolysis or by the
Mond process. Nickel is widely us^ in
ALLOYS, including monel metal, invar and
German si lver.

In many countries "silver" coins are
made from cupronickel (an alloy of cop¬
per and nickel). Nickel-chromium alloys
("nichrome"). resistant to oxidation at high
temperatures, are used as heating elements
in electric heaters, etc. Nickel is used for
nickel plating and as acatalyst for hydro¬
genation. Chemically nickel resembles
IRON and COBALT, being moderately reac¬
tive, and forming compounds in the +2
oxidation state; the -hI state is known in
Ugand complexes.
AW 58.7, mp 1453'C, bp 2732’C, sg
8.902(25*0,
NICKELODEON, early motion-picture
theater. The first one opened in 1905 in
McKeesport, Pa., and offered for five
cents ascreen program with piano accom¬
paniment. It was so popular that there
were 5,000 nickelodeons in the US by
1907. TTie name was subsequently applied
to coin-operated, automatic phonographs.
NICKLAU^ Jack (William) (1940- ),
US golfer, nicknamed "the Golden Bear."
He won arecord 20 major titles, including
18 professional majors 1962-86.
NICOLAL Otto (1810-1849), German
composer. Of his many operas, the most
famous is The Merry Wives of Windsor.
He founded the Vienna Ph i lharmonic in
1842.
NICOLAY, John George (1832-1901),
Gemtan-bom US biographer. He was
Abraham Lincoln's private secretary from
1860-65 . F rom 1875-90 he wro te (w i th
John hay) Lincoln’s biography. He also
edited the Complete Works of Abraham
U n c o ! n i \ 9 0 5 ) .
NICOLET, Jean (cl598-1642). French

explorer who was probably the first
European to visit the Lake Michigan uea.
In 1634 he set out by canoe through Lake
Hurtm, entered Lake Michigan and ex¬
plored Green Bay and the Fox River
making fiiendly contact with the Win¬
nebago Indians.
NICOLLS, Richard (1624-1672), the
first British governor of New Yo^ As
governor he made the transition from
Dutch to English gov«nmeot (1664-68)
as gradual as possible, treating ti>e Dutch
with humanity and gentleness.
NICOTINE, colorless oily l iquid, an
ALKALOID occurring in tobacco leaves and
extracted from tobacco refuse. It is used as
an insecticide and to make nicotinic acid
(see VITAMINS). Nicotine is one of the most
tox ic substances knovm; even the smal l
dose ingested by smoking causes blood¬
vessel constriction, raised blood pressure,
nausea, headache and impaired digestion.
N IEBUHR, Re inbo id (1892 -1971 ) ,
American Ptotestam theologian. An active
socialist in the early 1930s. he turned back
a f t e r W W I I t o t r a d i t i o n a l P r o t e s t a n t
values, relating them to modem society in
h i s " c o n s e r v a t i v e r e a l i s m . " H i s N a t u r e
and Destiny of Man (1941-43) greatly in-
Quenced American tiiralogy.
NIEMEYER, Oscar (Oscar Niemeyer
Soares Filho; 1907- ), Brazilian architect
whose outstanding work in Brazil cul¬
minated in that country’s capital city,
BRASILIA. 1956-60. His most ch^cteristic
sQ'le is the curved, sculptural use of
reinforced concrete.
NIEMOlLER, Martin (1892-1984),
German Lutheran pastor who opposed the
Nazis and Adol f Hi t ler. He was confined
in concentration camps (1937-1945). In
1945 he organized the "Declaration of
G u i l t ” i n w h i c h G e r m a n C h u r c h e s a d ¬
mitted their failure to resist the Nazis.

NIETZSCl^ Friedrich (1844-1900).
German philosopher, classical scholar and
critic of Christianity. In Thus Spake Zarat-
hustra (1833-92) he introduce the con¬
cept of the "superman," agreat-souled
hero who transcends the slavish morality
of Christianity and whose motivating
force is the supreme passion of "will to
power" which is directed towards creativi-
ty. This passion distinguishes him from
inferior human beings. Nietzsche’s ideas
have been much misrepresented, par¬
ticularly by the Nazis, who misap¬
propriated the concept of the "superman"
to justify their own concepts of Aryan ra¬
cial superiority.
NIGER, the largest slate in WAftica, is



N I G E R I A 8 8 3

con t i nued .
NIGERIA, federal republ ic in West
Africa, the most populoas country on the
African continent. Nigeria is one of
Africa’s most powerful nations and plays
amajor role in international affairs.

surrounded by seven countries, with Al¬
geria and Libya to the N, Nigeria and
Benin to the S. Chad to the E. and Mali
and Burkina to the W.

Official name: Republic of Niger
Capital: Niamey
Area: 458,074sq mi
Population: 8,154.000
G r o w t h r a t e : 3 - 4 %

Languages: French. Hausa, Fulani
Religions: Muslim, Animist, Christian
Monetary unit(s): ICFA franc
=100 cen t imes

Land. Despite its vast area, the country is
thinly populated. Most of the land is
desert: the Nis typically Saharan, and the
NE is virtually uninhabitable. Moderate
rainfall in the Sand SW permit cultiva¬
tion. The Niger Rflows through the SW
comer, and farmers plant crops there when
the r i ve r floods . The A i r M ts a re i n N
central Niger.
People. The people are divided into
several different groups: the Hausa, who
form over half the population; Djerma-
Songhai and Beriberi-Manga in the Sare
mainly fanners: the Fulani, Tuareg and
others in the Narc nomadic pastoralists.
Economy. Niger is presently one of the
world’s poorest countries; however, it is
rich in mineral potential. Mncipal exports
are uranium, livestock and vegetables.
Chief food crops are millet, cassava, sor¬
ghum, vegetables, rice and peanuts.
History. Areas of what is now Niger were
pan of the Mali and Songhai empires. In
1922 Niger became aFrench colony; in
I960 it gained independence. In 1974
widespread unrest caused by drought-re¬
lated food shortages brought about the
overthrow of the government by the
military. In a1987 referendum, voters ap¬
proved anew national charter designed to
restore the government to civilian control
under military supervision.

The country’s first direct (though single-
pany) elections were held in Dec. 1989.
Ihessure for greater political liberalization

Ofllcial name: Federal Republ ic of
Nigeria
Capital: Lagos
Area: 356,669sq mi
Population: 122,471,000
Growth ra te : 3 .0%
Languages: English, Hausa. Ibo, Yoruba
Religions: Muslim. Christian. Animist
MiHteiary unit(s): 1naira =100 kobo

Land. Bordering on the Gulf of Guinea, it
l i e s b e t w e e n C a m e r o o n o n ( h e E a n d
Benin on the W. Behind the coastal strip
are lowlands which rise to the Jos Plateau
and fail away to sandy high plains in the
N, In the SNigeria has a475mi coastline
of sandbars, mangroves and lagoons, mth
the great della of the Niger Ras the most
prominent natural feature. The Nis hot
and dry: the Sis humid, with the rainfall
averaging more than 150in per year.
People. The country has over 200 tribes
and languages. There are three major
tribal groups: the Yorubas in the W, the
Ibos in the Eand the Hausa-Fulani in the
N: the minority tribes are more or less
equal in number to these three ̂ ups. The
population is concentrated mainly in the
Muslim N, allhough the Sis also heavily
populated. Most Nigerians are fanners,
herders or fishermen. Despite widespread
illiteracy, Nigeria has arelatively large
number of university graduates, many of
whom have studied abroad. The govern¬
ment has introduced free primary educa¬
tion. Nigeria is one of the most urbanized
countries in Africa; the largest cities are
Ibaden, Lagos, Ogbomosho. Kano and
Oshogbo. There is alarge community of
expatriates, most of whom are employed
by foreign companies, including oil com¬
panies.
Economy. Nigeria is the second-largest
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supplier of oil to the US, after Saudi
Arabia. AgricukuraJ products include
peanuts, cotton and soybeans in the N,
along with livestock, paint oil, cacao, rub¬
ber and timber in the S. Manufacturing in¬
cludes vehicle assembly, food processing,
textiles, building materials and furniture.
History. The Nok culture of black settlers
on the Jos Plateau, c800 BC-AD 200, is
die earliest known in Nigeria. Small trad¬
ing city-states arose AD clOOO, especially
in the N, and by the 1300s became power¬
ful empires such as the Kanem, Mali and
the BENIN in the S. The Portuguese reached
Nigeria in 1483. Britain annexed areas of
Nigeria, establishing it in 1914 as acolony
and protectorate. Nigeria became inde-
Mndent, in I960 and, in 1963, arepublic.
Political parties had long developed on
regional lines, and after disputes over the
1964 election the collapse of law and
order led to aseries of military regimes
until 1966, when General gowon set up a
military government. Gowon reorganized
Nigeria into 12 states, but the Ibos
seceded to form the independent republic
of BIAFRA.

Civil war between Biafra and the rest of
Nigeria broke out in 1967 and continued
until Biafra surrendered in 1970. In 1975
Gowon was deposed and exiled in a
military coup. Civilian government, fi-om
1979 to 1983. was notable for profligacy
and cOTTuption. Gen. Ibrahim B. Baban-
gida, president from 1985, faced severe
economic problems due to declining oil
prices that reduced Nigeria’s per capita in¬
come by half. Western oriented, he sought
to restore afree-markei economy, institut¬
ing government austerity measures
favored by the World Bank and the Inter¬
national Monetary Fund. He established a
five-year schedule for restoring civilian
government in 1992.
MGER RIVER, the third-longest river in
Africa, 2,600mi long. With its eastern
branch, the Benue, it drains an area of
more than 1million sq mi. Rising in SW
Guinea, it curves NE, Ethen SE into
Nigeria and finally Stowards the Gulf of
Guinea, where it forms a14,000sq mi
delta.
NIGHT BLINDNESS, or nycUiopia, in¬
ability to accommodate in or a^pt to
darkness. It may be ahereditary defect or
an early symptom of vitamin Adeficiency
in adults. It is due to adefect in rod vision.
NIGHTHAWK, mosquito hawk (Chor-
deilis minor), nocturnal, insect-eating bird
in the goatsucker family. It measures ap¬
proximately 10 in long, with while wing

bars and awhite throat patch on amottled
brown, black, and white body.
N I G H T I N G A L E , F l o r e n c e ( 1 8 2 0 -
1910), English founder of modem nurs¬
ing, known as the "Lady with the Lamp"
because she worked night and day during
the CRIMEAN WAR. She determined to make
acareer out of nursing the sick and
traveled in Europe in the 1840s studying
methods of nursing. In 1854 the British
government asked her to tend the
wounded of the Crimean War. She sailed
with 38 nurses to Scutari and established
sanitary methods and discipline in the two
huge army hospitals. In I860 she set up a
nurses' training school in London.
N I G H T I N G A L E , L u s d n i a m e g a r -
hynchos, bird of the thrush subfamily Tur-
dinae, renowned for its beautiful song. A
small brown bird, feeding on insects and
other invertebrates, i t l ives in deciduous
woodlands throughout most of Europe.
NIGHTSHADE, the name given to a
number of plants with small but distinc¬
tive tubular or flared flowers. The family
includes poisonous weeds as well as valu¬
able crops. Nightshades produce rounded
fruits that may contain poisons, as in the
deadly nightshade and the Jimson weed.
But many are valuable edible crops such
as the tomato, potato, red pepper, and egg¬
plant.
NIHILISM, adoctrine that denies all
values, questions all authority, and advo¬
ca tes t he des t r uc t i on o f a l l soc i a l and
e c o n o m i c i n s t i t u t i o n s . T h e m o v e m e n t
arose in 19th-century Russia in reaction
against alt authority, especially that of the
tsar. It is romantic in origin and anarchist
in outlook; its most noted exponent was
K R O P O T K I N .

NUINSKY, Vaslav (1890-1950), famous
Russian dancer whose outstanding tech¬
nique and magnetic stage presence cod-
tribuled greatly to the impact of Russian
ballet on the West, when Sergei diaghu.ev
brought acompany to Paris in 1909. With
Diaghi lev's encouragement, Nijinsky
devised original choreography, based on
Greek vase paintings, for DEBUSsrs APer-
noon of aFaun. Mental illness ended his
career in 1919.
NILE RIVER, the longest river in the
world, flowing generally Nabout 4,145mi
from central Afr ica to the Mediterranean.
Its remotest headstream i.s the Luvironza
Rin Burundi above Victoria Nyanza
(Lake Victoria), from which flows the
White Nile, "riie Blue Nile rises above
Lake Tana in NW Ethiopia and joins the
White Nile at Khartoum, Sudan, to form
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Large deposits of niobium have been
found associated with carbonites, as acon¬

stituent of pyrochlore. Extensive ore reser¬
ves are found in Canada, US, Brazil,
Nigeria, and Zaire.

It is ashiny, white, soft, and ductile
metal, and takes on abluish cast when
exposed to air at room temperatures for a
long time. The element has superconduc¬
tive properties.
NIRVANA, Sanskrit term used in Bud¬
dhism, Jainism and Hinduism to denote
the highest state of existence, reached
when all bodily desires have been quelled
and the self is free to dissolve into the
ocean of peace or God. It means literally
"extinguished." denoting freedom from
ego. Nirvana is the final escape from the
cycle of rebirth (see transmigration of
SOULSD).
NISEI (Japanese: second generation),
those bom of immigrant Japanese parents
in the US. After the Japanese attack on
PEARL HARBOR (1941), some 110.000
Americans of Japanese ancestry were for¬
cibly evacuated from their homes on the
West Coast and placed in detention
centers, in most cases until WWll had !
ended. Acknowledging the injustice, the
US government in 1988 made acompen¬
satory payment of $20,000 to every sur¬
viving internee.
NITROGEN (N), nonmeial in Group VA
of the p̂ odictabue; acolorless, odorlessgas (N )̂ comprising 78% of the atmos¬
phere, prepared by fractional distillation
of liquid air. Combined nitrogen occurs
mainly as nitrates. As aconstiniem of
amino ACIDS, it is vital. Molecular nitrogen
is inert because of the strong triple bond
between the two atoms, but it will react
with some elements, es^ially the
alkaline-earth metals, to give nitrides;
with oxygen: and with hydrogen. Ac¬
tivated nitrogen, formed in an electric dis¬
charge, consists of nitrogen atoms and is
much more reactive. Nitrogen is used in
nitrogen fixation and to provide an inert
atmosphere; liquid nitrogen is acryogenic
refrigerant.
AW 14.0,mp2l0‘C, bp- 196‘C.
N I T R O G E N C Y C L E , t h e c y c l e o f
chemical changes exchanging nitrogen be¬
tween the air and the soil. Nitrogen fixa¬
tion. industrial (producing fertilizers) or
by microorganisms, yields combined
nitrogen as ammonia and nitrates, which
can be absorbed from the soil by plants,
which use them lo make protein.
N I T R O G L Y C E R I N
properly called glyceryl trinitrate, the

the Nile proper. Nof Cairo it fans out into
a115mi-wide della with principal ouiiels
at Rosetta near Alexandria and Damietta
near Port Said,

Silt deposited by the Nile’s annual over¬
flow broughl agricultural prosperi ty
throughout Egypt’s history. The river has
been harnessed, notably at the aswan high
DAM, to supply hydroeleciricity as well as
constant irrigation. The Nile is navigable
the year round from its mouth to Aswan,
and in full spate is generally navigable as
far south as Uganda.
NIMITZ, Chester WilUara (1885-1966),
US admiral who commanded naval opera¬
tions in the Pacific after America entered
wwii in 1941. Credited with originating
the strategy of "island hopping." he had an
outstandingly successful command. On
Sept. 2, 1945, the Japanese surrender was
signed aboard his flagship, U.S.S. Mis¬
s o u r i .
N IMROD, in the B ib le (Genes is ) ,
grandson of Noah and son of Ham, a
hunter and founder of the city Nineveh.
Living many years after the great flood,
Nimrod constructed great cities and be¬
came alegendary hunter.
NIN, Anals (1903-1977). French-bom
US author whose novels and stories depict
the inner worlds of women in surrealistic
and psychoanalytic fashion. Her novels in¬
clude The House of Incest (1936) and Col¬
lages She is best known, however,
for The Diaries of Anais Nin (7 vols.,
1966-80), which span the years 1931-74
and include portraits of such contem¬
poraries as Lawrence Duirell, Henry
Miller. William Carlos Williams, and
Marguerite Young.
NINEVEH, capital of Assyria in the 7th
century BC. on the Tigris R, opposite
modem Mosul, Iraq. Invaluable remains
survive from its period of greatness under
S e n n a c h e r i b a n d a s h u r b a n i p a l . I t s
destruction by invaders in 612 BC ended
t h e A s s y r i a n E m p i r e . ( S e e a l s o
RABjeLONiAand Assyria.)
NINO, El, massive body of warm water
whose periodic appearance in the Pacific
Ocean off the Wcoast of South Amer ica

is responsible for worldwide weather ab¬
normalities. Storms, heavy precipitation,
and droughts in the US in 1982-83 were
a t t r i bu ted t o t he e f f ec t s o f an E l N ino
whose temperatures averaged 12'F above
normal Pacific temperatures.
NIOBIUM, chemical element; symbol
Nb; at.wt. 92.9064; at.no 41; valence 2,3,
4?, 5. The element is found in niobite,
niobite-tantaliie, pyrochlore. and euxenite.

(CjH5(ON02)3)
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nicraie ester of glycerol, made by its nitra¬
tion. Since it causes vasodilation, it is used
to relieve angina pectoris. Its major use,
however, is as avery powerful hi^ ex¬
plosive, though its sensitivity to shock
renders it unsafe unless used in the form

of OYNAMriE or blasting gelatin. It is a
colorless, oily liquid.
AW 227.1, mpl3°C.
NITROUS OXIDE, colorless, odorless
gas. Used by dentists as an anesthetic, it is
^so called laughing gas because it
produces aeuphoric effect when inhaled.
NIXON, Ridtard Milhous (1913-). 37th
president of the US (1969-74). Nixon was
bom into aQuaker family in Yorba Linda,
Cal., and trained and practiced (1937-42)
as alawyer. An aviation ground officer in
the navy in WWII, he began his political
career with election to congress in 1946.
As aRepublican congressman he became
aprominent member of the House’s anti¬
c o m m u n i s t U N - A M E R I C A N A C I T V I T I E S
COMMirreE. In 1950 be was elected to die

Senate, where his continued and aggres¬
sive anti-communist stance probably in¬
fluenced Dwight D. EISENHOWER’S choice
of Nixon as running-male in 1952.

As Eisenhower's vice-president (1953-
61) Nixon was given an unusually
prominent role both at home and abroad.
In 1960 he was chosen as the Republican
presidential nominee, but was narrowly
defeated by John Kennedy. After running
unsuccessftilly for the governorship of
C a l i f o r n i a i n 1 9 6 2 , h e a i m o u n c e d h i s
retirement to pursue his career in law.
Reentering political life in 1964,however,
Nixon gradually won wide backing and,
with Spiro agnew as his running-mate,
won tlK presidency in 196S. He was
reelected in 1972 with alarge majority.

Nixon had pledged withdrawal from the
VIETNAM WAR, which had plagued the
presidencies of his two predecessors. Al¬
though his actions did not always seem
consistent with his electoral promise
(notably his ndering of the invasions of
C a m b o d i a a n d L a o s a n d o f s a t u r a t i o n
bombing in North Vietnam), he began
pulling US troops out of Vietnam almost
at once. Eventually, with Secretary of
State Henry Kissinger as Nixon’s chief
negotiator, acease-fire agreement was
reached (1973). In the meantime coix> WAR
tensions were eased by arms-limitation
tallrs with the USSR in 1969. and again
when Nixon visited Moscow (he was the
first US president to do so) in 1972. This
f o l l o w e d h i s h i s t o r i c s t a t e v i s i t t o t h e

People’s Republic of China, which

reopened contact with the mainland
Chinese for the first time in more than 20
years.

In domestic affairs, Nixon introduced
the “New Federalism," which in principle
sought artK»e. balanced relatiODShip be¬
tween the federal and state governments.
Amajor element of this concept was
revenue-sharing, the return to the states of
some federal tax money for use as the
states saw fit. Nixon also imposed wage
and price controls to help offset the
nation’s severe economic problems of
recession and inflation.

N i x o n ’ s s e c o n d t e r m o f o f fi c e w a s

aborted by the scandal of the Watergate
a f f a i r , w h i c h l e d t o r e v e l a t i o n s o f
widespread corruption, misinfoiming the
public and an unprecedented increase in
the power of the While House at the ex¬
pense of Congress and the judiciary.
Several of Nixon’s top aides were tri^
and imprisoned, and the House Judiciary
Commi t tee recommended tha t N i xon be

impeached. On August 9, 1974, Nixon
resigned office, the first US president ever
to do so. Amonth later, Nixon was given
apardon by his successor, Gerald Ford,
for any iUegal acts he may have com¬
mitted wfiile president. Baî  from prac¬
ticing law, Nixon wrote his n^moirs and
other books.

N K R U M A H , K w a n i e ( 1 9 0 1 - 1 9 7 2 ) ,
Ghanian who led his counay to inde¬
pendence, and achampion of pan-
Africanism. After the electoral victory
(1951) of his Convention People’s party,
he became first prime minister of the then
Gold Coast, in which role he established
(1957) the independent Republic of
Ghana. As president from 1960, his
gradual assumption of dictatorial powers
won him enemies, and his government
was overthrown by amilitary coup in
1966.

NOAH, in the Old Testament, the son of
Lamech and fa the r o f Shem, Ham, and
Japheth, who built an ark so that he and
his family and specimens of all existing
animals might survive the Flood. There is
also aBabylonian version of the tale.
NOBEL, Alfred Bernhard (1833-1896),
Swedish-bom inventor of dynamite and
other explosives. About 1863 he set up a
factory to manufacture l iquid niiro-
GLYCERiN, but when in 18641̂  blew up,
killing his younger brother, Nobel set out
to find safe handling methods for the sub¬
stance. so discovering dynamtte, patented
1867 (UK) and 1868 (US). Later he inven¬
ted gelignite (patented 1876) and ballisiile
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NOH or No. the classical drama of Japan
developed under court patronage in the
14th century. Typical ly, aNoh play
dramatizes the spiritual life of its centrd
character, employing speech, singing, in¬
strumental music, dancing and mime. The
play is short, but it moves slowly in a
highly ritualized style. The performers are
all male, and traditional wooden masks are
used. Noh gave rise to the more popular
KABUKt theater

NOISE^ in electronics, any unwanted or
interfering current or voltage in an electri¬
cal device or system. Its presence in the
amplifying circuits of radios, TELEvistcw
receivers, etc., may mask or distort sig¬
nals. Unpredictable random noise exists in
any component with resistance because of
the thermal motion of the current-carrying
ELECTRONS, and in electron tubes due to
random cathode emission. Thermal radia¬
tions and variations in the atmosphere also
c a u s e r a n d o m n o i s e . N o n r a n d o m n o i s e

arises from spurious oscillations and unin¬
tended couplings between components.
NOISE, unwanted sound. As far as matt
is concerned this is asubjective definition:
people vary in their sensitivity to noise;
many sounds are agreeable to some and
noisy to others. Blasts or explosions can
cause sudden damage to the ear. and
prolonged exposure to impulsive sounds
such as those created by apneumatic drill
may cause gradual hearing impairment. In
general, any sound that is annoying, inier-
teres with speech, damages the hearing or
reduces concentration or work efficiency
□ray be considered as noise. From the
physical viewpoint, sound wave.s (either in
air or vibrations in solid bodies) that mask
required signals or cause fatigue and
breakdown of equipment or structures are
no ise and shou ld be min im ized . In a i r.
sound is radiated spherically from its
source as aconipressional wave, being
partly reflected, absorbed or transmitted
on hitting an obstacle.

Noise is usually anonperiodic sound
wave, as opposed to aperiodic pure musi¬
cal lone or asine-wave combination. It is
characterized by its intensity (measured in
decibels or nepers), frequency and spatial
variation; asound-level meter and fre¬
quency analyzer measure these properties.
Noise may be controlled at its source (e.g.,
by amuffler), between it and the listener
(e.g., by sound-absorbing material) or at
the listener (e.g.. by wearing ear plugs).
NOLAND, Kenneth (1924-). US painter
whose work featured bands of color. With
Morris Louis, he developed atechnique of

(1888). Alifelong pacifist, he Wished his
explosives to be used solely for peaceful
purposes, and was much embittered by
their military use. He left most of his for¬
tune for the establ ishment of the Nobel
Foundation and this fund has been used to
award Nobel Prizes since 1901.
NOBEL PRIZES, annual awards given
to individuals or institutions Judged to
confer "the greatest benefit on mankind-
in any one of s ix fields: physics,
chemistry, physiology or medicine,
literature, peace and economics. Except
for the prize in economics, instituted in
1969, the prizes have been awarded since
1901. The award of the peace prize, some¬
times controversial, is made by acommit¬
tee of five elected by the Norwegian par¬
liament; the other prizes are awarded by
the appropriate learned bodies in Sweden;
the Royal Academy of Science, the
C a r o l i n e I n s t i t u t e , a n d t h e S w e d i s h
Academy of Literature. The prize money
comes from the foundation set up by
Al f red nobe l .
NOBELIUM, chemical element; symbol
No; at.no. 102; valence 2,3. It is obtained
by bombarding curium, and was first
produced in 19S8.
NOBIL^ Umberto (1885-1978), Italian
aeronautical engineer and Arctic explorer.
He designed the airships Norge. Roma
and Italia, and in 1926 flew over the
NORTH POLE in Norge with Roald
AMUNDSEN and Lincoln eixsworth
NOBLE GASES, the elements in Group
0of the PERIODIC TABLE, Comprising
heuum, neon, argon, krypton, xenon and
radon. They are colorless, odorless gases,
prepared by frectional distillation of liquid
air (see atmosphere), except helium and
radon. Owing to their stable filled-shell
electron configurations, the noble gases
are chemically unreaclive: only krypton,
x e n o n a n d r a d o n f o r m i s o l a b l e c o m ¬
pounds. They glow brightly when an
electric discharge is passed through them,
and so are used in advertising signs: neon
tubes glow red, xenon blue, and krypton
bluish-white; argon tubes glow pale at
low pressures, blue at high pressures.
NOBLE METALS, the corrosion-resis¬
tant precious metals comprising the
platinum ^oup, silver and gold, and
sometimes iocluding rhenium.
NOGUCHI, Isamu (1904-1988). US
abstract sculptor whose works, especially
those created for specific architectural set¬
tings such as the unbscc building in Pans,
have won international recognition. He
was astudent of brancusi.
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employing thinned paints for staining and
bet^e one of the best-known color field
painters.
NOLDE, Emil (1867-1956), bom Emil
Hansen, German expressionist, engraver
and painter, notably of landsc^ies and
figures, whose bold, visionap' and highly
emotional style is typified in his Marsh
Umdscape (1916). (See also expressio¬
nism.)
NOMAD, member of atribe or com¬
munity which moves from one place to
anothw for subsistence. The nomadic way
of life, though fast declining, is sdll to be
found among some herdsmen, such as the
BEDOUIN Arabs, and hunters such as some
groups of Australian aborigines. There are
also semi-nomadic peoples, such as the
LAPPS, who move from summer to winter
pastures.
NOMINAL ISM,
as opposed to realism, the view th^ the
names of abstract ideas (e.g., beauty) used
in describing things (as in, abeautiful
table) are merely conventions or con¬
ven iences . and shou ld no t be taken to
imply the actual existence of universals
corresponding to those names.
NONALIGNED MOVEMENT, or non-
aligned nadoDS, agroup of about 100
countries whose profess^ aim is close
relations with all nations regardless of
ideology. Hiese nations are diverse,
t h o u g h m o s t l y i h i r d w o r l o . T h e
movement's formal beginnings date from
a1961 conf«ence in Belgrade with repre¬
sentatives from 25 countries.
NONCONFORMISTS, or dissenters,
those who will not conform to the doctrine
or practice of an established church; espe¬
cially the Protestant dissenters riom the
Church of England (mainly puritans) ex¬
pelled by the Act of Uniformity (1662).
They now include Ba^Hisis, Brediren,
Congregationalists, Methodists, Presbyte¬
rians and Quakers.
NONO, Luigi (1924-1990), Italian com¬
poser of serial or twelve-tone music. His
c h o r a l a n d i n s t r u m e n t a l w o r k s , o f t e n
polibcal in content, include Epitqffo per
Federico Garcia Lorca (1952), II canlo
sospeso (1956) wd Intolleranza (1961),
an antifascist opera. Word stWds aî
electronic tape and equipment are impor¬
tant elements in much of his music.

NONPARTISAN LEAGUE, poUbcal as¬
s o c i a t i o n o f f a r m e r s a n d f a r m w o r k e r s
founded (1915) and centered in the
Dakotas. Formed in response to the power
of banking, grain and railroad bosses, the
league campaigned for state-run elevators.

mills, banks and insurance. Dominating
N.D. government 1916-21, it realized
most ofits demands.
NOOTKA INDIANS, of Wakashan lin-
guisbc stock, lived on the Wcoast of Van¬
couver Island and in NW Wash. They
hunted whales in 60ft seagoing canoes of
cedar and lived in long wooden houses,
several families to each house. The Noot-

ka used Dentalia (tooth) shells for money
and carved puf^ts and masks with
moving pans.
NORDHOFF AND HALL, US vmting
team, Charles Bernard Nordhoff (1887-
1947) and James Norman Hall (1887-
1951), best known for atrilogy of novels:
Mutiny on the Bounty (1932), Man
Against the Seas (1934), and Pitcairn's Is-
/and (1934).
NORMAN CONQUEST, conquest of
England by William, Duke of Normandy,
following the Battle of Hastings (Oct. 14,
1066) when William defeated and killed
England’s Saxon king, karold. Although
illegitimate. William claimed the English
throne as boward the confessor's cousin
and named successor. Crowned in Lon¬
don, he quickly crushed revolts, building
castles as he advanced. The land of the
English nobles was distributed to normans
in return for their agreement to supply the
king with mounted soldiers. The great
DiMESDAV BOOK (1086) listed landhold¬
ings. The conquerors also brought to
England the influence of their French lan¬
guage and innovabons in architecture and
methods of warfare.
NORMANDY, regicm of NW France
facing the English Channel, noted for
dairy products, fruit, brandy, wheat and
flax. Le Havre, Dieppe and Cherbourg are
the main ports, Rouen and Caen are his¬
toric cathedral and university cities. Ship¬
building, steel, iron and texbles are the
main i^ustries. Home of the normans, it
was later much contested with England
before finally going to France in 1450. In
WWn it was chosen for the Al l ied land¬
ing, June 6,1944.
NORMANS, inhabitants of normandy,
the former province of NW France. In 911
RoUo, leader of the viking raider-scRlers,
was recognized as duke of the area.
Strong, war l ike and excel lent ad¬
ministrators, the Normans ("Northmen")
became Chrisbans in the 10th century and
completed the norman conquest of
England in the Ilih. They were active in
the CRUSADES, in the reconquest of Spain,
in SItaly and Sicily.
NORODOM, Sihanouk (1922— ), leader

in philosophy, usually
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Lakes and in the NE the ancient rocks of
the Canadian (Laurentian) Shield. In the
SE lie the Piedmont and Atlantic Coastal
Plain and Appalachian Mts.

Tlie cohfriNENTAL DIVIDE. Created by the
Rockies, directs the main rivers: the
Co lo rado . Co lumb ia . F rase r and Yukon
flow generally westward; the Mackenzie,
St. Lawrence, Rio Grande. Missouri and
Mississippi flow in other directions. The
climate ranges from polar to tropical.
Most of the interior has cold winters and
hot summers; rainfal l can reach 140in a
year on the NW Pacific coast and in S
Central America. Vegetation varies wide¬
ly, with northern tundra in Greenland,
Alaska and NCanada, deser t in SW US
and Mexico, and jungle in Central
A m e r i c a . W i l d l i f e i s r i c h a n d d i v e r s e .
N o r t h A m e r i c a h a s e n o r m o u s m i n e r a l
wealth, and alarge proportion of the land
has ahospitable climate and fertile soils.
People. The continent ranks third in
population, which is densest in the EUS,
SE Canada, the Wcoast of both, and in
Mexico. The people are mainly Cau¬
casians of European descent, speaking
English and French in the Nand Spanish
in Mexico and Central America. Their an¬
cestors emigrated following the first per¬
manent European contacts made in the
1490s by Columbus in the Caribbean and
the Cabots in Newfoundland. The settlers
found Indians, descendants of the Mon¬
goloid peoples who are thought to have
moved Efrom Asia across the Bering
Strait some 25,000 yearn ago (see Eskimo;
INDIANS, American). Negroes were brought
in from Afiica as slaves, and are now con¬
centrated in the Car ibbean and the US.
where every European nation is repre-
.sented and 10% of the population are
NEGROES or mulattoes. Of Mexicans 60%
are mestizos. Varied backgrounds have
brought wide differences in culture,
religion and standards of living. (See also
Canada; Mexico; uni ted states and other
countries.)
NORTH ATLANTIC DRIFT, eastward¬
flowing ocean current, continuation of the
GULF STREAM, nouWe fw its wanning ef¬
fect on the climates of WEurope.
N O R T H A T L A N T I C T R E A T Y O R ¬
GANIZATION (NATO), defense or¬
ganization of nations adhering to the
North Atlantic Treaty. An extension of the
1948 Brussels Treaty for military coopera¬
tion among five European nations, the
treaty is directed at the direat of armed
communist attack in Europe or the NAt¬
lan t i c o r Med i i e r ranean a rea . The new

of Cambodia (1941-70.1975-76, 1992-).
Originally installed as king, be abdicated
and became premier (1955) while his
father ruled. On his father's death he again
became head of state. He was forcibly
overthrown by right-wing military leader
Lon Nol (1970). In 1992 he returned to
Cambodia as provisional head of state
under UN rule.
NORRIS, Frank (Benjamin Franklin
Norris; 1870-1902), US novelist and
newspaperman. His best-known novels
arc his first, the naturalistic McTeague
(1899), about life in San Francisco slums,
and his uncompleted trilogy. The Epic of
Wheat The Octopus, 1901 and The Pit,
1903), in which he foreshadowed the

m u c k r a k e r s .

NORRIS, Geoitte William (1861-1944),
noted US congressman (190319643) and
r e f o r m e r . E l e c t e d t o t h e H o u s e a s a
Republican from Neb., he led the fight
which ousted Speaker Joseph cannon. In
1913 he moved to the Senate. There his

progressive, nonpartisan crusades em¬
braced election refonn, setting up the Ten¬
nessee VALLEY AUTHORITY, labor dlspUtCS
(the Norris-La Guardia Act), farm relief,
t h e 2 0 t h o r L a m e D u c k A m e n d m e n t
which he authored, and poll tax aboliti¬
o n .

NORSEMEN. See v i k i ngs .
NORTH, Frederick, Baron North (later
Ear! of Guilford; 1732-1792), British
To ry p r ime m in i s te r. H i s po l i c i es
precipitated the break with the American
colonies. Atool of George ID, North
answered the boston tea par ty w i th the
intolerable acts (1774), including the
QUEBEC ACT. which kept Canada loyal to
Britain. He resigned in 1782 and the next
year formed abrief coalition with Charles
James hox.
NORTH AMERICA, third-largesi con¬
tinent. bounded in the Nby the Arctic
Ocean, in the Sby South America,,in the
Wby the Pacific and Bering Sea, and in
the Eby the Atlantic. It includes the US.
Canada, Mexico, Central America, the
Caribb^ Islands and Greenland—one
sixth of the earth’s land surface (9,361,7-
9Isq mi), with ovcr95,000mi of coastline.
Land. Its regions differ immensely: in the
Wcoastal ranges fiom Alaska to the Gulf
of California run parallel to the Rocky
Mis , the cont inent ’s backbone. Between
lies the Iniermountain Region, with the
Great Basin and Mexican Plateau. Eof the
Rockies is the vast Inter ior Pla in which
includes the Great Plains, the Canadian
Prair ies, the US Midwest and the Great
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treaty was signed in April 1949 by Bel¬
gium, Canada, Denmark, France, Great
Britain, Iceland, Italy. Luxembourg, tbe
Netherlands, Norway, Portugal and the
US, by Greece and Turkey in 1951, by
West Germany in 1955 and by Spain in
1982,

Article 5states that an armed attack on
any one or t\^ members will be taken as
a n a t t a c k o n a l l ; o t h e r c l a u s e s c o v e r
military, political and economic coopera¬
tion. The supreme body is the North At¬
lantic Council, backed up by committees.
I t coordinates wi th i ts execut ive branch,
tbe Military Committee, in Brussels. Hie
presidency of the Military Committee an¬
nually rotates among member nations.
NATO has three commands; Europe, the
Atlantic, and the English Channel and
N o r t h S e a . T h e C a n a d a - U n i t e d S t a t e s
Regional Planning Group coordinates
N o r t h A m e r i c a n d e f e a s e w i t h N AT O .
France expelled NATO forces in 1966,
and the US, which resents its dispropOT-
tionate share of cost, is accused of acting
unilaterally in political matters, but the al¬
liance liolds through mutual self-interest
among the members.
NORTH CAROLINA, the Tar Hee l
state, south Atlantic state of the US South.
The surface arises from the Atlantic coas¬
tal plain, through ahilly piedmont region,
to the Blue Ridge Mts. and the Great
Smokey Mts. in the W.

North Carolina was settled by small
fanners largely of English, Scotch-Irish,
and German origin. Little touched by
foreign immigration, that population
came homogeneous and survives today.
Poverty and egalitarianism went hand in
hand in the colony. North Carolina op¬
posed astrong central government and
ratified the constitution only in 1790. Al¬
though there were few slave owners in the
state. North Carolina Joined the Con¬
federacy—the last state to do so.

From colonial days, tobacco has been
the state’s principal farm product, and the
invention of the cigarette-making machine
made tobacco products amajor indust^.
Te x t i l e m i l l . s a n d f u r n i t u r e f a c t o r i e s
moved to the low-wage state. PovCTty,
however, persisted. Farm tenancy, for ex¬
ample, is still commcm. But from 1900
public education has been amajor state
priority, resulting in the establishment of
the University of North Carolina and of
the Research Triangle (Raleigh. Durham,
and Chapel Hill), which has led in the
modem indus t r ia l i za t ion o f the s ta te . In
the 1990s, North Carolina is anational

N o r t h C a r o l i n a P r o fi l e
Name of state: North Carolina
Capital: Raleigh (Other cities: Charlotte,
Gr^nsboro, Winston-Salem, Durham)
Nei^bors: Va„ Tenn., Ga., S.C.
Statehood: Nov. 21,1789 (12th state)
Famil iar name: Tar Heel State

Area: 52,586sq mi
Population (1990): 6,629,000 (Rank; 10)
%change 1980-90: 12.7
Density per S4| mi: 136.1
%metropolitan: 56.7
Electoral votes: 14
Racial comp.: White, 75.6%; black,
22.0%; Hispanic, 1.2%; Asian, 0.8%
Per capi ta money income (1987) :
.$10,856 (Rank; 32)
Elevation: Highesl-6,684ft, Mt Mitchell
Lowest-sea level. Atlantic Ocean
Motto: Esse quant videri ("To be, rather
than CO seem")
State flower: Dogwood
State bi rd: Cardinal
State tree: Pine
State song: "The Old North State"
I N D U S T R Y A N D T R A D E
Gross state product (1988):
$102 bil. (Rank: 13)
Farm products: Tobacco, broilers, hogs,
turkeys
Farm marketings (1989):
$4.6 bil. (Rank: 10)
Manufactures: Tobacco products, tex¬
tiles, chemicals, electrical equipment,
machineiy, food products
Value of mfrs. shipped (1987):
$95.3 bil. (Rank: 8)
Mining: Crushed stone, phosphate rock

leader in the value of its manufactures.
NORTHCLIFFE, Alfred Charies WU-
l iam Harmsworth , Viscount (1865-
1922), creator of modern British jour¬
nalism. On abasis of popular journals
starting with Answers (1888), he built the
world’s biggest newspaper empire. He
founded or bought the London Evening
News, Daily Mail, Simday Dispaich, Daily
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Mirror, Observer and ihe Times.
NORTH DAKOTA,
State, west north central state of the US
Midwest, bordered on tbe Eby the Red
River of the North. The Ehalf of the sute
is aferti le, treeless lowland with abundant

rainfall where wheat is the principal crop.
The Wis semiarid plains where cattle
graze.

North Dakota was sett led in the 1870s

and 1880s by Scandinavian, German, and
Czech inunigrants, and the population has
not grown significantly since then. Many
of the early settlers went to work on the
“bonanza farms," large wheat farms
created by eastern financial interests.
O t h e r s h o m e s t e a d e d o n s m a l l f a r m s o f
thei r own. In the Scandinavian t radi t ion,
they soon organized agricultural coopera¬
tives to resist the power of the railroads,
flour mills, batiks, and commodity
markets. The Nonpart isan League,
founded in 1915. pursued—and largely
obtained—such goals as state-owned grain
elevators , flour mi l l s , and abank. These
and o ther re forms were obta ined in a l¬

liance with the Republican Paty, which
dominated this state of small farmers and

businessmen. The slate depends heavily
on federal farm programs.
NORTHEAST PASSAGE, sea passage
Unking the Atlantic and Pacific oceans. It
passes Nof the Eurasian mainland along
the Arctic coast of Norway and Russia.
Adolf Nordenskjold, the Swedish ex¬
plorer, was first to sail its length. 1878-79
although its exploration dates from the
15th century. Explorers of the area have
included Willem bareots, Henry kudson,
James cook and Vitus BBtUNC.
N O R T H E R N I R E L A N D . S e e i k e l a n d .
N O R T H E R N .

N O R T H E R N L I G H T S . S e e a u r o r a .
NORTHERN MARIANA ISLANDS, a
commonwealth of the US, comprises 16
islands in the WPacific.

t h e F l i c k e r t a i l

N o r t h . D a k t t t a . E r o t U e
Name of state: North Dakota

Capital: Bismarck (Other cities: Fargo,
Grwd Forks, Minot)
Neighbors: Canada (Manitoba, Sas¬
katchewan), Mont., S. Dak., Minn.
Statehood: Nov. 2,1889 (39th state)
Fami l i a r names : R i cke r ta i l S ta te , S ioux
Sta te
Area: 70,665sq mi
Population: 639,000 (Rank: 47)

change 1980-90: -2.1
Density per sq mi: 9.3
%metropolitan: 40.3
Electoral votes: 3
Racial comp.: While, 94.6%; black,
0.6%; Hispanic. 0.7%; Asian, 0.5%;
Amer ind , 4 .1%
Per capita money income (1987); $9,641
(Rank; 41)
Elevation: Highest-3,506ft, White Butte;
L o w e s t - 7 5 0 f t , R e d R i v e r i n P e m b i n a
County
Motto: "Liberty and union, now and
forever—one and inseparable"
State flower: Wild prairie rose
State bi rd; Western meadowlark
Slate tree: American elm
State song: "North Dakota Hymn"
I N D U S T R Y T R A D E
Gross state product (1988):
$llbil. (Rank; 48)
Farm products: Wheat, cattle, barley,
s u n fl o w e r
Farm marketings (1989):
$2.1 bil. (Rank: 28)
Manufactures: FckxI products, machinery
Value of mfrs. shipped (1987):
$2.6 bil. (Rank: 48)
Mining: Petroleum, coal

ministered separately and is not con¬
sidered part of the group. Of these vol¬
canic and coral islands, only six are in¬
habited, with more than 85% of tbe
population living on Saipan, the largest is¬
land and administ rat ive center, which is

Land. Although guam is geographically
part of the Marianas, it has long been ad-
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then, major gas and oil deposits have been
found off the Dutch. Norwegian and Scot¬
tish coasts.
N O RT H S TA R . S e e p o l a r i s .
N O RT H W E S T O R D I N A N C E ,
dinance adopted by Congress in 1787,
which established the government of the
NORTHWEST THRRroRY and provided aform
for 'future territories to follow. It stated
that Congress should appoint aterritorial
governor, asecretary and three judges.
Once the territory had avoting population
of 5,000 it could elect alegislature and
send anon-voting representative to Con¬
gress. When the population reached
60,000, the territory could seek full admis¬
sion to the Union. It barred slavery,
guaranteed basic rights and encourag^
educat ion.

NORTHWEST PASSAGE, inland water
route f rom the Ecoast o f Nor th Amer ica
to the Pacific, and thus to the Orient. This
was unsuccessfully sought for centuries.
John CABOT explored the coast around
Newfoundland in 1497 thinking it was
China; Henry Hudson sailed as far as Hud¬
son Bay and beyond (1609-11); William
Baffin and Robert Bylot found away be- !
tween Baffin Is land and Greenland. Ex¬

plorations opened up important new lands,
but not until Robert McClure’s expedition
of 1850-54 was the existence of apassage
weaving among the Arctic islands proved.
The first complete journey was made
when Roald amundsen sailed Wfrom Baf¬
fin Bay through Lancaster Sound, 1903-
06. The entire Atlantic-Pacific crossing
wa.s not accomplished until the US Navy
navigated the Northwest Passage by
atomic submarine in 1958.
N O R T H W E S T T E R R I T O R I E S , f e d e r a l ¬
ly administered region of Canada compri¬
sing the mainland Nof 60*N between
Yukon Territory and Hudson Bay, the is¬
lands in Hudson. James and Ungava Bays
and all islands Nof the mainland.

Land. It is an immense, low-lying, thinly
populated area; about half the region lies
within the Arctic Circle. Two-thiids of the

mainland is covered by the Mackenzie R,
its tributaries and by lakes such as the
Great Bear and Great Slave. The Macken¬
zie Mts to the Wrise to 9,000ft.
People. More than 60% of the population
are Inui t (E-skimo) and Indians. Most of
the Indians and whites are in the Macken¬
zie Disirici, which is the most developed
area and where the largest towns, Yel¬
lowknife, the capital. Fort Smith and In-
uvik are.

Economy. The principal industries are

followed in size by Tinian and Rota. Ihe
total area is 298sq mi.
People. About 75% of the people are de¬
s c e n d e d f r o m t h e C h a m o r r o , t h e i n ¬

digenous Micronesian group of the Maria¬
nas; most of the others are Caroline Is¬
landers . Roman Catho l ic ism pre¬
dominates. The population numbers
16,758. Saipan is the capital.
Economy. The US government is the
largest employer as Saipan continues to
serve as the administrative center of the
Trust Territory of the Pacific Islands
despite the Northern Marianas’ separate
status. The leading crops inc lude
coconuts, sugar, coffee, taro, lueadfriiii
and yams; cattle raising is of growing im¬
portance. Tourism is also aleading source
of income.
History. After Spain assumed control of
the Marianas in 1565 al l the Chamorros
were moved to Guam; the other is lands
remained uninhabited until some resettle¬
ment began during the late 17th century.
In 1898 control of Guam passed to the
US. TTie other Marianas were sold to Ger¬
many, then occupied in 1914 by Japan,
which developed commercial sugar plan¬
tations. US forces captured the islands in
1944 after heavy fighting, and they sub¬
sequently became part of the US Trust
Territory of the Pacific Islands. Northern
Mariana voters approved separate status as
a c o m m o n w e a l t h i n 1 9 7 5 . T h e i s l a n d s

ceased to be pan of the Trust Tenit^ in
1986 and its residents became US citizens.
NOR 'THERN RHODESIA . See Zamb ia .
NORTH POLE, the point on the earth’s
s u r f a c e s o m e 7 5 0 k m N o f G r e e n l a n d
through which passes the earth’s axis of
r o t a t i o n . I t d o e s n o t c o i n c i d e w i t h t h e
earth’s NMagnetic Pole, which is over
1,000km away (see eartti). The Pole lies
roughly at the center of the Arctic Ocean,
which is permanently ice-covered, and ex¬
periences days and nights each of six
months. It was first reached by Robert E.
PEARY (April 6, 1909). (See also celestial
spiere; magnetism; south pole.)
NORTO SEA, arm of the Atlantic Ocean
lying between Britain, Scandinavia and
NW Europe, rich in fish, gas and oU. Al¬
most 600mi long, it covers 222.125^ mi
with an average depth of 300ft, falling to
2,400ft off Norway. Long arich commer¬
cial fishing ground for flatfish and herring,
the North Sea since the early 1960s has
been prospected by more than 20 interna¬
tional companies for oil and gas. The first
productive gas field was found in 1965,
42mi Eof Britain's Humber estuary. Since

o r -
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their lands taken by the Treaty of Green¬
ville, 179S. ind.. Mich, and III. became
territories prior to statehood.
NORWAY, European const i tu t iona l
monarchy in the WScandinavian penin¬
sula between the Atlantic, on the \V. and
Sweden. Finland and the USSR are to the
NE. Norwegian territory also includes
thousands of coastal islands.

fishing, mining and trapping. Of these,
mining is the most important, the territory
producing ail of Canada’s tungsten. 44%
of its lead, 26% of its zinc, 20% of its sil¬
ver and 13% of its gold. Uranium explora¬
tion is continuing. Oil and gas exploration
boomed in the 1970s.

Name of territory: The Northwest Ter¬
ritories (Districts; Mackenzie, Keewatin,
F rank l i n )
Joined Confederation: 1870 (as Rupert's
Land: purchased by Canada from the
Hudson’s Bay Company; present boun¬
daries set in 1912)
Capital: Yellowknife (since 1967; pre¬
viously Ottawa)
Area: l,304,903sqmi
Population (including districts): 53.000

History. Early explorers include Sir Mar¬
tin FROBISHER, who reached Baffin Island
in 1576, and the trader-explorers of the
HUDSON'S BAY COMPANY. Sir Alexander
MACKENZIE explored in the 1780s. The
region was pari of alarger area sold to
Canada in 1870 by the Hudson’s Bay
Company. The Territories’ boundaries
were established in 1912.

In 1991 the Canadian government
created anew territory, Nunavut, out of
the eastern two- ih i rds o f the Nor thwest
Territories as the political domain of the
Esk imos .
NORTHWEST TERRITORY,
between the Ohio and Mississippi rivers,
extending Naround the Great Lakes. It
was the first national territory of the US,
eventually forming Ohio 0803), Ind.
(1816), 111. (1818). Mich. (1837), Wis.
(1848) and part of Minn. Won by Britain
from the French who explored it in the
1600s, it was ceded to the US by the
Treaty of Paris 1783, and its future deter¬
mined by the Ordinance of 1787 (see
NOtTHWEST ordinance). The first gover¬
nor. Arthur St. Clair, was appoint^, and
se t t l emen t soon fo l l owed . I nd ians we re
defeated by General Anthony wayne at
the battle of Fallen Timbers, and most of

Official name: Kingdom of Norway
Capital: Oslo
Area: 125,OSOsqmi
Population: 4,273,000
Growth ra te : 0 .5%

Languages: Norwegian; Lappish, Finnish
spoken in the N«th
Religion: Evangelical Lutheran
Monetary unit(s): 1krone =100 Ore

Land. It is anigged, mountainous land,
famous for its beautiful fjords, with many
deep lakes and swift rivers. The moun¬
tains, covering over half of Norway, ex¬
tend nearly its whole length. It has the.
highest peak in Scandinavia (Gaidhpi-
ggen, 8,098ft) and the largest ice field in
mainland Europe, the Jostedalsbreen. Be¬
cause of i ts mar i t ime s i tuat ion and on¬
shore winds, the climate is mild. Rainfall
varies from lOOin on the coast to 40in in¬
land. Pine and sprace forests cover about a
fourth of Norway.
People. The majority of the population are
of the fair Ncu'dic type, but diere are some
Lapps and Finns in the N. The Sis the
most heavily populated, the largest towns
there being C l̂o. the capital, Bergen and
Stavanger and in the N, Trondheim. There
are two official languages, Nynorsk and
BokmSl (see Norwegian languaor), al-
thoû  the Lapps in the Nhave their own
UCRO-FINNIC speech.
Economy. Norway’s natural resources are
sparse; mineral deposits are minimal, and
less than 3% of the land is under cultiva¬
tion. Norway has developed athriving
economy since WWIl by restricting im¬
ports and promoting industrialization, par¬
ticularly in aluminum production, chemi-

r e g i o n
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cals, textiles, machinery, paints and furni¬
ture. Agriculture, based on farms of 25
acres or less, gives high yields of oats,
h a y, b a r l e y, p o t a t o e s , f r u i t s a n d
vegetables. Livestock is raised in the
mountains. Forestry and fishing, par¬
ticularly of mackerel and cod, are very im¬
portant industries. The Norwegian mer¬
chant fleet is one of the world’s largest.
Oil and gas from the North Sea fields are
the most important sources of foreign ex¬
change.
HLstory. Norway’s separate history began
about AD 800 when the vikings tegan to
raid European coastal towns. Until the
14th century there was along series of
civil wars. In 1397 Norway merged with
Denmark (becoming aDanish province in
1536) and in 1814 with Sweden. In 1905
it became an independent constitutional
monarchy under haakon vn. Germany oc¬
cupied all of Norway 1940-45. Norway is
a m e m b e r o f t h e n o r t h A t l a n t i c t r e a t y
ORGANIZATION and of the European free
TRADE ASSOCIATION, but refuscd in a1972
referendum to join the European economic
c t m i u N m ' . I n 1 9 8 1 G i o H a r l e m
Brundtland became the country’s first
woman pnme minister. Although her
Labor Party lost an election that same
year, she was returned to ofBce in 1986-
9689 and again in 1990.
NORWEGIAN LANGUAGE, language
of Norway, developed from the Norse and
influenced by union with Denmark 1397-
1 8 1 4 .

There are two official versions; Nynorsk
or Landsmdl, based on native dialects, and
Bokmd! or Riksmil, aDano-Norwegian
used by writers and the press. Differences
between them are diminishing.
NOSE, the midline organ of the face, con¬
cerned with the perception of smell and
the preparation of the air stream for
respiration. It is acartilage extension of
the facial bones with two external open¬
ings or nostrils, niese pass into the nasal
cavities, which are separated by aseptum
and contain turbinates which increase the
mucous membrane surface and direct the
air flow. The chemoreceptors for smell lie
mainly in the roof of the nasal cavities, but
fine nerve fibers throughout the nose con¬
tribute both to tactile sensation and smell.
NOSTRADAMUS (1503-1566), French
astrologer, famed for liis prophecies, pub¬
l i s h e d i n v e r s e a n d e n t i t l e d C e n t u r i e s
( 1 5 5 5 ) . H i s r e a l n a m e w a s M i c h e l d e
Nostredame, and he was court physician
to Charles IX. His prediction of Henry II’s
death four years ahead made his name

though his prophecies were generally
vague.
NOTARY PL'BLIC, astate-appointed of¬
ficial who certifies the authenticity of
documents and takes oaths. Birth cert ifi¬
cates, marriage licences, and ptopeny
deeds require notarizing, to avoid the pos¬
sibility of forgery. Anotary affixes his
seal to adocument when he is certain lhal
the person who signed it is known to him
and that the signature is genuine. In most
states, anyone can become anotary who
proves he is of good character, of legal
age, and aresident of the area in which he
wishes to be appointed.
NOTATION, method of writing down
mus ic fo rma l i zed be tween the 10 th and

18th centuries into asystem of slave nota¬
tion. now in general use. It consists of five
horizontal l ines or staves as the frame¬
work on which eight notes are written A,
B, C, D. E, F, G(in ascending order of
pitch) and thence to Aagain an octave
higher (see also scale). Each note’s spe¬
cial place on or between the lines depends
on its pitch: in the base clef, if low, the
treble clef if higher. Amiddle or alto clef
is sometimes used. ITie key of the music

is indicated by sharps and flats on the
staves next to the clef sign at the begin¬
ning of the score. The length of the notes
relative to each other is shown by their
fo rm.

There are commonly seven forms of
note from the longest held to the shortest.
The beat of the music is shown by divid¬
ing the staves by vertical lines into bars
and tnaiking at the outset how many beats
there are to each bar (see also rhythm).
Other notations are the tonic sol-fa in
which notes are related to each other, not
to the established pitch of the written
Slave; and tablature in which adiagram
indicates where to place the fingers on
various instruments to obtain notes. New
signs for use in electronic music are
being invented.
NOTE, in music, die written symbol
indicating pitch and duration, the second
of which is atone.
NOTOCHORD, t he p r im i t i ve l on¬
gitudinal skeletd element characterizing
the class Chordata, the first stage in Che
deve lopmen t o f aflex ib le i n te rna l
skeleton. Al l chordates possess a
notochord msome time during l i fe.
Though replaced by cartilage or bone in
the adu l t ve r teb ra te and absen t i n the
adults of other chordate groups, e.g., luni-
cates, it is well developed iu the embryos
or larvae of all these groups, confirming
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iBlo five areas separated by fertile valleys
and lowlands, notably the Annapolis Val¬
ley, famous for its apple orchards.

About 84% of the province is foresOd,
wildlife and birdlife are abundant.
People. Most Nova Scotians are of British
or French ancestry, but important minority
groi^rs are descatdants of Irish and Ger¬
man immigrants and of forma' West In¬
dian slaves, and ^ut 3,000 Micmac In¬
dians live in the (msvince.
Economy. Lumbering is an important in¬
dustry in the province, which has
numerous other natural resources includ¬
ing coal, gypsum, barite and natural gas.
There a re r i ch fisher ies and fa rm lands .
Apples are the chief fruit crop; hay, oats,
barley, wheat and vegetables are grown in
substantial quantities.

The leading industries are coal mining,
petroleum rerining. food and beverage

transportation equipment

evolutionary relationships within the class.
NOTRE DAME DE PARIS, cathedral
church of Paris, on the lie de la Cil£ in the
Seine R. Begun in 1163, it was finished in
1313 and is one of the finest examples ofearly Gothic architecture, especimly for
the rose window of the west fecade and
the sculptured portals. Some restor^on
was necessary afier the French Revolu¬
t ion .
NOVA, astar which over ashort pmod
(usually afew days) increases in brini¬
ness by 100 to 1,000,000 times. This is
thought to be due to the star undergoing a
partial explosion: that is to say, pan of the
star ^pts, throwing out material at a
speed greater than the escape velocity of
the star. The initiai brightness fades quite
rapidly, thoun his usually some years
b^ore the star returns to its previous
luminosity, having lost about 0.0001 of its
mass. At that time arapidly expanding
planetary nebula may be seen to surround
the star. Recurrent novae are stars which

go nova at irregular periods of afew
decades. Dwarf novae are subdwarf stars
which go nova every few weeks or
mon ths . Novae have been obse rved i n
other galaxies besides the milky way. (See
also SUPERNOVA.)
NOVA SCOTIA, one of the four original
provinces of the Dominion of Canada: it
includes Cape Breton Island to the N£. It
is also one of the Maritime Provinces on
the Atlantic seaboard. Linked to the main¬
land by (he narrow Chignecto Isthmus, it
is bounded on the Nby New Brunswick
and is separated from Prince Edward Is¬
land on the NW by Northumberland
Strait, otherwise it is bounded by die Bay
of Fundy and the Atlantic Ocean.

processing,
manufacturing and paper production.
Coal. lead. zinc, gypsum, salt, sand and
mve l a re m ined .
History. Leif BRicrsoN may have visited
Nova Scotia as early as AD 1000, but it is
certain that John cabot discovered Cape
Breton Island in 1497. Canada's first per¬
manent settlement was established in 1605
on the site of Annapolis Royal. In the 17th
century the area was contested by the
B r i t i s h a n d t h e F r e n c h , b u t a f t e r t h e
FRENCH AND INDIAN WARS it was gained by
England. Nova Scotia became the first
Canadian colony to gain responsible
government in IM8 and in 1867 it formed
die original Dominion with Quebec. On¬
t a r i o a n d N e w B r u n s w i c k . S i n c e t h e n ,
Nova Scotia has been concerned with es¬
tablishing its rightful place in the nation,
alongside much larger and richer provin¬
ces. Much economic and social progress
has been achieved, aided by large-scale
industrial development around the Sydney
area and construction of adeep-water port
on the Strait of Canso.

NOVEL, awork of prose fiction (usually
over 60,000 words long) general ly
poitraying in one or more plot lines the
interrelationship of anumber of charac¬
ters. Rudimentary forms of novel appear
to have existed in ancient Egypt as long
ago as 2000 BC; the Greek Daphnis and
Chiae and the eclectic The Golden Ass by
the Roman apuleius are the earliest known
to the West. The Japanese Tale of Genji
(clOOO) by Lady murasaki is asophisti¬
cated and startlingly modem love novel.

The modem European novel developed
o u t o f t h e I t a l i a n R e n a i s s a n c e n o v e l l a

Name of province: Nova Scotia
Joined Confederation: July 1st, 1867
Capital: Halifax
Area; 21,425sqmi
Population: 8S ,̂400
Land. The Atlantic Upland is adistinctive
feature of the landscape and is divided
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form, typified by boccacuo’S Decameron.
RABELAIS' Garganma and Pantagruel
(1532-52) and cervantcs' Don Quixote
0605-15) are prototypes of the European
novel. In English literature the form was
establisited in the works of dufoe, and in
the mid-!8th century with the contrasting
work of RICHARDSON and relding.

The 19th-century novel was amajor
form of mass entertainment throughout
Europe and the Americas; it was also a
forum for the discussitm of politics and
special problems, and so recorded them
for posterity- The novels of cc*the. Sir
Walter scorr and others inspired much
R o m a n t i c d r a m a a n d m u s i c . I n F r a n c e
George sand and Victor huoo were
among the first post-RevoIut ionary
novelists of standing. In the US the novel
contributed to the development of ana¬
tional identity and the defining of a
specifically American experience.

Giants of the form in both stamre and

output emerged in the 19th century such
as BALZAC, DICKENS, GeOrgC EUOT,
TOLSTOY. DOSTOYEVSKY and Herman mel-
viLLE, who exploited the vast possibilities
o f t he f o rm . F rom the t ime o f flaube r t

there has been less emphasis on "story¬
telling"; the novel came to be seen as an
intense psychological artifact with aes¬
thetic a.spirations akin to poetry. Henry
JAMES, Marcel proust, James joyce, Vir¬
ginia WOOLF and others have elaborated
this emphasis, often ar the expense of any
easy accessibility- Writers such as Thomas
hardy and d. hLawrence, and Hemingway
and other US wri ters have, in their di f¬
ferent styles, favored amore direct and
passionate approach, while writers like or-
WELL, KOESTLER and even soi.zhenitsyn
emphasized politick stance and almost
documentary reportage. Despite contrary
prophecies the novel’s vitality appears to
remain undiminished today.
N O V E M B E R , t h e l i t h m o n t h o f t h e
year, the ninih in the original Roman
calendar; its name derives fiom the Latin
novem. nine. It now has 30 days, and the
4thThurs. is thanksgiving day in the US.
NOVENA, in Roman Catholicism prayers
either in private or at public religious ser¬
vices on nine days, in petition for divine
favor or intercession for aspecial event.
The novena is often in aparticular saint’s
honor. One famous public oovena is that
of the Feast of the immaculate conceptton
(Nov.30-Dec.8). Novenas recall the nine
days the apostles spent in prayer awaiting
the gift of the Holy Spirit. The practice
was probably borrowed from pagan

Rome, where anine-day mouming period
was held after an emperor's death.
N O V O T N Y, A n t o n i n ( 1 9 0 4 - 1 9 7 5 ) ,
Czechoslovak Communist Party leader,
president of Czechoslovakia, 1957-68. As
aStalinist and supporter of Moscow,
Novotny fell from power in Jan. 1968
after years of economic stagnation and
political unrest. He was succeeded by a
libera] regime led by Alexander dubcek
and others-

NOYES, Alfred (1880-1958), English
poet , at radi t ional is t known for h is
popular, vigorous rhythmic ballads like
The Highwayman and patriotic sea poems
such as Drake (1908). His other works in¬
clude the blank verse Torch-Bearers (192-
2-30) praising scientific progress, and
Collected Poems (1947)
NOYES, John Humphrey (1811-1886),
US religious reformer, founder of the
cwEiDA communtty. 1848- He preached so-
called "perfectionism" in his communities
at Putney, Vt.. and Oneida, N.Y-, but
" B i b l e C o m m u n i s m " a n d a f o r m o f

polygamy aroused opposition and he fied
to Canada in 1879.

NUBIA, ancient region of NE Africa, now
mostly in the republic of Sudan, along
b o t h b a n k s o f t h e N i l e R f r o m A s w a n
nearly to Kliartoum. Called Cush by the
Egyptians, Nubia overran Upper Egypt in
750 BC and Lower Egypt in 721 BC. The
Assyrians drove the Cushites out about
667 BC. Around AD 200 the Nobatae, a
Negro people, settled in Nubia, and by
AD 600 their powerful kingdom was
Christianized; eventually it disintegrated
under Muslim pressure in the later 14th
cen tu ry.
NUCLEAR ENERGY, energy released
from an atomic nucleus during anuclear
reaction in which the atomic number (see
atom), mass number or RADiOAcnvrrv of
the nucleus changes. The tenn atomic
energy, also used for this energy, which is
produced in la^e amounts by nuclear
REACTORS and nuclear we^wns, is not
strictly appropriate, since nuclear reac¬
tions do not involve the orbi tal electrons
of the atom. Nuclear energy arises from
the special forces (about amillion times
stronger than chemical bonds) that hold
the PROTONS and neutrons together in the
small volume of the atomic nucleus (see
NUCLEAR physics).
N U C L E A R N O N P R O L I F E R AT I O N ,
international policy to prevent the spread
of nuclear weapons. ANuclear Non¬
proliferation Treaty negotiated between
t h e U S a n d U S S R w e n t i n t o e f f e c t i n
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1968. In 1991 France and China became

the last of the five major nuclear powers—
the US, USSR (now Russia), Great
Britain, France, and China—to agree to
sign. Signatories who possess nuclear
arms agree to open their nuclear sites to
inspection of the international Atomic
Energy Agency: those without nuclear
weapons pledge not to make or acquire
any; all agree not to help other countries
acquire them by sell ing fissionable
material or equipment to build them.
NUCLEAR PHYSICS, the study of the
physical prone
treatment of the
ATOMIC PARTiCLfis. The subject was boro
when RuntERFORO postulated the existence
of the nucleus in 1911. The nature of the
short-range exchange forces which hold
together the nucleus, acting between posi¬
t ively charged protons and neutral
neutrons, is still uncertain. Experimental
data from mass spectroscopy and scatter¬

ing experimems have enabled various
partially successful theoretical models to
be devised. Despite the special techniques
required to produce nuclear reactions, the
subject has rapidly grown with the techni¬
cal exploitation of nuclear energy.
NUCLEAR REACTOR, device contain¬
ing sufficient fissionable material, ar¬
ranged so that acontrolled chain reaction
may be staned up and maintained in it.
Many types of reactor exist, all produce
NEOTRONS. gamma rays, radioactive fission
products and heat, but normally use is
made of only one of these. Neutrons may
be used in nuclear research or for produc¬
ing usefiil RADIOISOTOPES. Gamma rays are
dwgerous to man and must be shielded
against, but have some uses. The ftag-
raems produced by fission of aheavy
nucleus have alarge amount of energy,
and the heat they produce may be used for
carrying out avariety of high-temperature
processes or for headng aworking fluid
(such as steam) to operate aturbine and
produce electricity. This is the function
of most commercial reactors, although a
number are used to power ships and sub¬
marines, since asm^ amount of nuclear
fuel gives these avery long range.
N U C L E A R R E G L X A T O R Y C O M -
MISSION (NRC) , independent US
government agency set up in 1975 to take
on ail the licensing and regulatory func¬
tions formerly assigned to the Atomic
Energy Commission. Its purpose is to en¬
s u r e t h a t t h e c i v i l i a n u s e s o f n u c l e a r
materials and facilities are conducted in a

manner consistent with the public health

and safety, environmental quality, national
security, and the antitrust laws, liie major
s h a r e o f t h e c o m m i s s i o n ’ s e f f o r t s i s
focused on regulating the use of nuclear
energy to generate electric power.
NUCLEAR WINTER, hypothetical con¬
sequence of nuclear war. Some scientists
have theor ized that hundreds o f nuc lear
explosions would throw so much debris
into the atmosphere as to block out sun¬
light for months, thereby causing lower
temperatures, crop destruction, and mass
starvation. The theory has been tested in
large forest fires, where heavy, persistent
smoke has in fact reduced sunlight and
lowered temperatures in the affected areas.Other scientists, however, believe that the
d e b r i s f r o m a n u c l e a r w a r w o u l d b e
washed out of the atmosphere in arelati¬
vely short time.
NUCLEIC ACIDS, the vital chemical
constituents of living things; aclass of
complex threadlike molecules comprising
two main types—deoxyribonucleic acid
(DNA) and ribonucleic acid (RNA). DNA
is found almost exclusively in the nucleus
of the living cell, where it forms the chief
material of the chromosomes.
NUCLEUS, Atomic. Sec atom; sub¬
a t o m i c p a r t i c l e s .

NULLIFICATION, in US history, an act
by which astate suspends afederal law
within its borders. An extreme interpreta¬
tion of STATES RiOHTS, the lactic was par¬
ticularly used by southern states to protect
their minority status. First raised in the
KENTUCKY AND VIRGINIA RK.S0LUT10NS Of
1798, the doctrine was forcibly urged by
John C. CALHOUN, who argû  that the
state of S.C. could nullify the so-called
"Tariff of Abominations," passed in 1828.
When another protective tariff passed in
1832*, S.C. declared it null and void,
threatening secession if coerced. President
JACKSON and Congress were ready to en¬
force the law by military action, but a
compromise tariff was passed bef«e the
state's nullification order came into effect.
The doctrine died when the South lost the
C I V I L W A R .

NUMBER, an expression of quantity. In
everyday terms, numbers are usually used
with units: e.g.. "three meters' (or 3m);
"6.5893 kilograms" (or 6.5893kg).
NUMBERS, the fourth book of the pen-
TATEUca so called because it records two
censuses of the Israelites. It narrates their
wanderings in the wilderness until they
reached Canaan.
NUMEROLOGY, use of numbers to
predict future events or provide insight

t r i e s a n d m a t h e m a t i c a l
eatomic nucleus and sub-
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responsible for his own acts.
NUREYEV, Rudolf (1938-1993), Rus¬
sian virtuoso ballet dancer who sought
asylum in die West when touring widi the
K v̂ Ballet in 1961. As guest artist of the
Royal Ballet, Loadon, he became &med
as aleading classical and modem dancer
and for his partnership with Margot pon-
iBYN. He beanie director of the Paris
Opera Ballet in 1983 and principal
choreographer in 1993.
NURMI, Paavo Johannes (1897-1973).
Bnnish long-distance runner who won a
total of nine gold medals in three Olym¬
pics (1920,1924, 1928).
NURSERY SCHOOLS, preschool care
and early education for children from
about three to five years old. Nursery
schools developed from 19th-century in¬
fant-care programs for factory women’s
children, launched by Robert owen in
Great Britain and copied in Europe as the
Industrial Revolution spread. Johann pes.
TALOZZI (1746-1827), Friedrich proebel
(1782-1852) and Maria montessori
(1870-1952) all pioneered preschool
methods of nursery education.

In the US the first nursery schools
opened in the 1850s in large cities like
New Yoric and Philadelphia to release
mothers for factory work. The first
American effort to combine early care and
educational projects began in 1915 at the
U. of Chicago. Nursery schools today
have developed programs in which the
young leam by experience and through
play to understand others, the world
around them and themselves.
NURSING, care of the sick, injured or
handicapped. Until the 19th century nurs¬
ing was considered acharitable activity
and was administered by religious bodies
such as the Sisters of Charity (founded in
1 6 3 4 ) . I n 1 8 6 0 F l o r e n c e N i G K n N G A L E
opened aschool in London where ex¬
perienced nurses and physicians gave in¬
struction in nursing skills. This helped to
establish nursing as acareer rather than a
religious vocation.

In the US, nursing schools opened in
New York City, Boston and New Haven,
Conn., in the 1870s. Until then all nurses
had bwD vo lun tee rs . Do ro thea D ix was
named by the US government as the first
superintendent of nurses during the civil
WAR, after organizing 2,000 women into
t h e W o m e n ’ s C e n t r a l A s s o c i a t i o n o f
Relief. By the 1980s there were about
1,350 schools of professional nursing in
the US and an estimated 735,000 trained
nurses employed.

into personality. Numerology translates
the letters in particular names and dates
into numbers, each of which is claimed to
have certain unique properties.
NUMISMATH^ the study of coins, in¬
cluding thdr origin, history, use, mythol¬
ogy and manufacture. Acoin is amedium
of exchange, usually made in metal and is¬
sued by government authority. In its
widest sense, numismatics includes a
study of medals, tokens, counters and ear¬
liest money fmms as well as the coinage
of all countries from earliest times to the

present.
NUN, awoman membCT of areligious
order who devotes her life to religious ser¬
vice. In Roman Catholic canon law, anun
i s o n e w h o h a s t a k e n s o l e m n v o w s o f

poverty, chastity and obedience; some or¬
ders are devoted to prayer and contempla¬
tion. Nuns are called sisters, and the term

is specifically used of Roman Catholic
nuns under "simple vows" (which allow
retention of [xop^).
NUNCIO, apermanent diplomatic repre¬
sentative of the ROMAN CATHOUC CHURCH
to anation or government who acts as a
l i n k b e t w e e n t h e n a t i o n ’ s c h u r c h a n d

papal headquarters in Rome. The post cor¬
responds to and often has the same status
as asecular ambassador.
NUREMBERG, historic city of Bavaria,
SGermany, located on the Pegnitz R,
9 2 m i N N W o f M u n i c h . F o u n d e d i n t h e
11th century, it became acultural and
trading center in the Middle Ages and was
the first city to accept the Reformation.
Here Hitler staged annual rallies in the
1930s and proclaimed anti-Jewish laws in
1934, Now amajor manufacturing city, it
was the scene of war crimes trials ^er
wwu. Pop 465,500.
NUREMBERG TRULS, aseries of war
CRIMES trials held in Nuremberg, West
Germany, 1945-1949, by the victors of
wwu—the US, USSR, Grea t B r i ta in and
France. The accused, including von rib-
BENTRC4>. GOERiNG, HESS and heads of the
German armed forces, were tried for three
kinds of crime: Crimes Against Peace
(planning and waging ag^ssive war);
War Crimes (murder or mistreatment of
civilians or prisoners of war. killing of
hostages, plunder of property, destruction
of communities, etc.); Crimes Against
Humanity (extermination or enslavement
of any civilian population before or during
awar on political, racial or religious
grounds; see genocide). Hie trials estab¬
lished new principles in the law of na¬
tions, above all that every person is
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growth and renewal. Protein-rich foods in¬
clude meat, fish, eggs, cereals, peas and
beans. Too little protein in the diet results
i n m a l n u t r i t i o n a l d i s e a s e s s u c h a s
K W A S H I O R K O R .

Minerals {inorganic elements) and vita¬
mins (certain complex organic molecules)
provide no energy but have numerous in¬
dispensable functions. Some minerals are
components of body structures. Calcium
and phosphorus, for example, are essential
to BONES and tebih. Iron in the bukjd is
vital for the transport of oxygen to the tis¬
sues: an iron deficiency results in anemia.
Milk and milk products are good sources
of calcium and Bosphorus; liver, red meat
and egg yolk, of iron. Other important mi¬
nerals. normally well supplied in the Wes¬
tern diet, include chlorine, iodine, mag¬
nesium. potassium, sodium and sulfur.

See also ytta-mins.
N YA S A L A N D . S e e M a l a w i .
NYE, Gerald Prentice (1892-1971),
Republican US senator from North Dakota
1 9 2 5 - 4 5 . H e c h a i r e d c o m m i t t e e s t h a t
investigated the teapot dome scandal
(1926) and the munitions industry (1934-
36). During the 1930s he was aleading
Senate isolationist.
N Y E R E R E , J u l i u s K a m b a r a g e
(1922- ), founder and first president of
the Ea.st African state of Tanzania. He led

Tanganyika to independence (1961) and
united it with Zanzibar, forming Tanzania
(1964) and serving as president untill
1985. Asupporter of nonalignmenl, he
nonetheless accepted aid from communist
China. He espoused belief in aone-party
socialist democracy. His military interverv-
tion helped overthrow Ugandan dictator
A m i n .
NYLON, group of polymers containing
amide groups recurring in achain. The
commonest nylon is made by condensa¬
tion of adipic acid and hexamethylene
diamine. Nylon is chemically inert, heat-
resistant, tough and very strong, and is ex¬
t r u d e d a n d d r a w n t o m a k e s y n t h e t i c
RBERS, or cast and molded into bearings,
gears, zippers etc.
NYMPH, in Greek mythology, female
divinity considered the guardian of an ob¬
ject or place occurring in nature.
NYSTAGMUS, rhythmic rolling of the
eyes that occurs normally when the head
rotates. The eyes attem^ to focus on a
fixed spot, then rapidly move back.

Abnormal nystagmus may be caused by
nervous system disorders, although the or¬
ganic basis of nystagmus may not be
found in autopsy material.

NURSING HOME, residential facility
for individuals, especially old people,
needing medical or other daily assistance.
NUT, dry-stone ̂ ii. rich in minerals and
some v i tamins ; a l so abundan t i n
carbohydrates and fats. Their greatest
value, particularly for vegetarians, is as a
source of proteins: however, only certain
nuts—primarily cashews—have complete
proteins. Almonds are perhaps the most
nutritious, containing good supplies of
magnesium, calcium, phosporus, iron, and
some B-vitamins, but they are not as rich
in unsaturated fatty acids as other nuts.
Cashews, pecans, and walnuts are high in
vitamin A, phosphorus and other minerals.
Organically grown raw nuts are available,
as well as dry roasted nuts, sailed or unsal¬
ted. Peanuts, in spite of their name, are
legumes.
NUTRITION, the process by which
living organism.s take in and utilize
nutrients—the substances or foodstuffs re¬

quired for growth and the maintenance of
LIFE. Vital substances that cannot be syn¬
t h e s i z e d w i t h i n t h e c e l l a n d m u s t b e

present in the food are termed "essential
nut r ients . "

H u m a n n u t r i t i o n i n v o l v e s fi v e m a i n

groups of nutrients: proteins, fats, car¬
bohydrates, vrrAMiNS and minerals.
Proteins, fats and carbohydrates are the
body’s sources of energy and are required
in relatively large amounts. They yield
iWs energy by oxidation in the body cells,
and nutri t ionists measure it in heat units
called food calories (properly called
kilocalories, each equaling 1,000 gram
calories). Carbohydrates (food starches
and sugars) normally form the most im¬
portant energy source, contributing nearly
half the calories in awelt-balanc^ diet.
Cereal products and potatoes are rich in
starch; sucrose (table sugar) and lactose
(present in milk) are two common sugars.
Fats, which provide about 40% of the
calorie requirement, include butter, edible
oils and shortening, and are present in
such foods as eggs, fish, meat and nuts.
Fats consist largely of fatty acids (car¬
boxylic acids), which divide into two
main classes: saturated and unsaturated.
Certain fatty acids are essential nutrients;
but if there is too much saturated fatty
acid in the diet, an excess of cholesterol
may accumulate in the blood. Proteins
supply the remaining energy needs, but
their real importance lies in the fact that
the body tissues, which are largely com¬
posed of protein, need certain essential
AMINO ACIDS, found in protein foods, for
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regions covering thousands of square
miles. The Nile Valley, the home of most
of Egypt’s people, is alarge oasis flanked
by barren desert. Man-made oases are
found in many deserts, including the
Negev Desert in southern Israel.
OATES, Joyce Carol (1938- ), prolific
US novelist, short story writer, poet,
playwright and critic whose work often
der^ with insanity, violence and other
nightmarish aspects of society. Among her
many books are the novels ACarden of
Earthly Delights (1967), Them (1969, Na¬
t ional Book Award 1970) , and You Must
Remember This (1987).
OATES, Titus (1649-1705), English con¬
spirator who in 1678 claimed to have dis¬
covered aRoman Catholic plot against
Charles H-known as the Popish Plot. No
such plot existed, but his story set off a
wave of persecution in which some 35
persons were executed. Exposed and in>
prisoned in 1685, he was freed and pen¬
sioned (1689) af ter the glor ious revoluh-
O N .

OATH, asolemn promise to tell the truth
or perform some duty, combined with an
appeal to adeity or something held sacred.
In the US awitness raises his right hand in
taking the oath.
OATS, cereal plants from the genus
Avena. Oats are cultivated in cool, damp
climates in the NHemisphere. The grain
is rich in starch and protein and is mainly
u s e d a s a l i v e s t o c k f e e d , b u t s o m e i s
processed for human consumption. Chief
producers are the US, Russia and Canada,
although production is declining. Family:
G r a m i n a e .
O B A D I A H ( o r A b d i a s ) , B o o k o f ,
shortest book of the Old Testament, fourth
book of the Minor Prophets. Probably
written in the 6th century BC, its 21 verses
foretell the triumph of Israel over its rival
Edom. Nothing is known of Obadiah him¬
s e l f .

OBELISK, four-sided pillar tapering to a
pyramidal top. Pairs of these, often as
much as 105ft high, were erected in front
of ancient Egyptian temples, carved with
hieroglyphs for decorative, religious and
commemorative purposes. O-BWatra'S
NEEDLES, in London and New York, dating
from around 1500 BC, are notable ex¬
amples.
O B E R A M M E R G A U , v i l l a g e i n t h e
Bavarian Alps of West Germany, famous
for its Passion Play. Every 10 years in¬
habitants of die village reenact the suffer¬
ing, death and resurrectian of Chnst, in
fulfillment of avow made by the villagers

o
I5th letter and fourth vowel of the English
ALPHABET. It began as the Semitic 'ayin
(eye), and the Greek omicron, and became
the 14th letter of the Roman alphabet. It
also represents the number zero, and the
element oxygcn.
OAHU, ihird-largest island (608sq mi) of
Hawaii containing Honolulu (the state
capital), the naval base at Pearl Harbor
and 80% of Hawaii’s population. Afertile
valley growing pineafples and sugarcane
is flanked by coastal mountain ranges.
Pop 817,000.
OAKLEY, Ann ie ( 1860 -1926 ) , US
entertainer, bom Phoebe Anne Oakley
Mozee. Known as "Little Sure Shot" (she
was only 5ft tall), she was asharpshooter
star of BUFFALO BILL’S Wild West Show,
together with her husband Frank Butler.
OAK RIDGE, city in ETenn., 17mi Wof
Knoxville. The site was chosen in 1942 as
the WWII headquarters of the atomic
energy program (the Manhattan protect)
because of its isolation and easy access to
necessary resources. It is still amajor re¬
search center, and houses the American
Museum of Atomic Energy. Pop 27.662.
OAKS, trees and shrubs of the genus
Quercus, which are native to the NHemi¬
sphere. Oaks have cut or lobed leaves;
some are evergreen, and the fiuit is the
acorn. Oaks produce valuable lumber
which has great strength and durability.
Important white oak species are Quercus
alba, Q. macrocarpa, Q. rabur and Q.
sessiliflorar, important red oaks are Q.
rubra, Q. velutina and Q. palustris. The
cork oak (Q. suber); is the source of cork.
Family: Fagacceae.
OARFTSH, or ribbonfish, an eellike fish
with aflattened body 20ft or more long,
Ift deep, and only 2in across. Garfish have
been found in all warm and temperate seas
but very little in known about them.
OAS. See ORGANTZA-noN o f Amer ican
S T A T E S .

OASIS, an area in adesert where there is
sufficient water for plants to grow. Oases
vary in size between small ponds and vast



O ’ C A S E Y 9 0 1

came into being only around (he 16th cen¬
tury, when the Danish astronomer Tycho
Br^e used accurate instruments to
measure the precise positions of stars and
planets. Contemporary observatories con¬
tain optical or radio telescopes. An optical
telescope must be housed in abuilding to
protect the lenses or mirrors from the
weather. The building usually has adome
that opens and rouues so that the telescope
can always point in the required direction
despite Ae earth's motion. Radio tele¬
scopes are like giant disk-shaped radio
aerials, and are not usually housed in a
building.

Many large countries have national ob¬
servatories which provide precise time
signals. In the United States, this task is
performed by the Naval Observatory,
Washington, D.C. In England, the Royal
Greenwich Observatory provides Green¬
wich Mean Time—the standard t ime ref¬
erence used throughout the world.
OBSIDIAN, an igneous rock which is
also called volcanic glass. It is formed
from molten lava. Obsidian is composed
of the same chemicals as granite, but it
solidifies so quickly that there is no time
for crystals to form. Therefore it becomes
smooth and g iass l ike. The Nat ive
Americans of the western US once used
fragments of obsidian for arrowheads and
spear points.
OBSTETRICS,
during PREGNANCY, delivery and the puer-
perium, abranch of medicine and surgery
usually linked with gynecology. Antena¬
tal care and the avoidance or control of
risk factors for both mother and baby—
ANEMIA, toxemia, high blood pressure, dia-
BETES, VENEREAL DISEASE, frequent miscar¬
riage. etc.—have greatly contributed to the
reduct ion o f materna l and fe ta l deaths .
The monitoring and control of labor and
BIRTH, with early recognition of complica¬
tions: induction of labor and the preven¬
tion of post-partum hemorrhage with
oxytocin; safe forceps delivery and
CESARIAN SECTION, and improved anes¬
thetics are irnportant factors in obstetric
safety. Asepsis has made puerperal fever
ararity.
O’CASEY, Sean (1880-1964), Ir ish
playwright whose sardonic dramas depict
the effects of poverty and war on the Irish.
His early plays, such as Juno and the
Paycock (1924), are the most highly
regarded. His later works were written in
self-imposed exile due to hostility both
from theater managements and from Irish
nationalists who objected to his un¬

in 1633 during aplague. Pop 5.000.
OBESITY, the condition of asubject's
having excessive weight for his height,
build and age. It is common in Western
society, overfeeding in infancy being a
possible cause. Excess adipose tissue is
f o u n d i n s u b c u t a n e o u s t i s s u e a n d t h e
ABDOMEN. Obesity predisposes to or is a.s-
sociated with numerous ihseases including
ARTFJUOSCLERosis and high blood pressure;
here premature death is usual. Strict diet
is essential for cure.
OBOE, soprano wind tNyrauMENT consist¬
ing of adouble-reed mouthpiece at the end
of aconically bored tube. It is controlled
by keys and finger holes. It was developed
in 17th 6centuty France, where it was
called the hauibois (high wood), whence
oboe. An orchestral instniment. it has also
had important solo music written for it by
composers from purcell onwards.
OBOTE, Milton (1925- ), president of
Uganda (1976-1971, 1980-1985). The
first prime minister of independent Ugan¬
da (1962). Obotc made himself president
under anew, centralizing constitution
(1966). In 1971 he was overthrown by
Gen. Id i Amin . When Amin was in tu rn
overthrown by an invasion of Tanzanian
troops and Ugandan exiles in 1979, Obote
was reelected president of the destitute
coun t ry.
0BREG6N, Alvaro (1880-1928). presi¬
d e n t o f M e x i c o f r o m 1 9 2 0 t o 1 9 2 4 . A

planter, he joined Venusliano Carranza in
overthrowing President huerta in 1914,
He subsequently served in Carranza's
government, but led the revolt against him
in 1920. As president, Obregdn promoted
important economic and educational
reforms. Four years after leaving office he
was elected to another term, but was as¬
sassinated by areligious fanatic before
taking office.
O B S C E N I T Y. S e e p o r n o g r a p h y a n d

O B S C E N I T Y L A W . S .

OBSERVATORY, in astronomy, asite at
which observations of the sky are made.
The first observatories were set up by an¬
cient civilizations, long before the inventi¬
on of the telescope- These observatories
consisted of structures that indicated the
position of objects in the sky at certain
dates and t imes. Hie observatories acted
as calendars and timekeepers. The ancient
English monument called Stonehenge is
thought to have been such an observatory.
It predicted the occurrence of eclipses, and
the times of rising of important objects
such as the sun and moon.

Observatories in their current meaning

t h e c a r e o f w o m e n
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glamorous portrayal of the independence
m o v e m e n t .
O C C A M ’ S R A Z O R . S e e o c k h a m . w i l ¬

l i a m O F -

OCCULTISM, wide range of practices
and theories based on belief in the super¬
natural; among them witchcraft, mind
reading, astro logy, d iv inat ion, ar id
telepathy.
O C C U P A T I W J A L S A F E T Y A N D
HEALIH ADMINISTRATION (OSHA),
agency within the US Department of
Labor established in 1970 to develop oc¬
cupational safety and health standards,
issue regulations, conduct inspections to
determine compliance with those regula¬
tions, and issue citations and propose
penalties for noncompliance.
O C C U P A T I O N A L T H E R A P Y, t h e a n ¬

cillary specialty to medicine concerned
with practical measures to circumvent or
overcome disabili^ due to disease. It in¬
cludes the design or modification of
everyday items such as cutlery, dressing
aids, baths and lavatory aids, and wheel¬
c h a i r s . A s s e s s m e n t a n d e d u c a t i o n i n

domestic skills and industrial retraini^
are also important Diversional activities
are arranged for long-stay patients.
OCEAN CURRENTS, large-scale per¬
manent or semipermanent movements of
wate r a t o r beneath the sur face o f the

OCEANS. Currents may be divided into
those caused by winds and those caused
by differences in DENsrrv of seawater. In
the fo rmer case , FR icnoN be tween the
prevailing wind and the water surface
causes horizontal motion, and this motion
is both modified by and in part transferred
to deeper layers by further friction. Den¬
sity variations may result horn tempera¬
ture differences, differing salinities, etc.
The direction of flow of all currents is af¬

fected by the coaious effect. Best known,
perhaps, are the gulf stream and Hum¬
b o l d t c u r r e o t .

OCEANIA, vast section of the Pacific
Ocean, stretching roughly from Hawaii to
N e w Z e a l a n d a n d f r o m N e w G u i n e a t o
Easter Island, divided into three broad cul¬
t u r a l a r e a s : M e l a n e s i a i n t h e S W ,
MICRONESIA in the NW and Polynesia in
the E. 'Hie area has islands ranging from
large masses of ancient rock to minute
coral atolls—many of volcanic origin—
and the vegetation varies from lush jungle
to scanty palm trees.

The Pacific Islands were probably
peopled from SE Asi^ though heverdahl
has shown the possibility of influences
from South America. The native islanders

live mainly by fishing and farming; their
basic diet is vegetable, but some pigs and
poultry are kept, First European contact
was made by Magellan in 1519, but the
earliest comprehensive exploration of the
area was that of Captain James COOK in the
18th century. Many of the islands were
colonized, first by Britain and France and
later by the US and Japan. They brou^
trade and missionaries, but also new dis¬
eases which wiped out thousands. The in¬
fluence of Western culture upon the
fragile island societies was generally
destructive. Many of the islands are now
independent.
OCEANS. The oceans cove r some 71%
of the earth’s surfree and comprise ^mut
97% of the water of the planet. They pro¬
vide man wi th food, chemicals, minerals
and transportation; by acting as areservoir
of solar heat energy, they ameliorate the
effects of seasonal and ̂ uxnal tempera¬
ture extremes for much of the world, with
the atmosphere, they largely determine the
w o r l d ’ s C U M AT B ( s e e a l s o h y d r o l o g i c
cycle).

Ckeanography is the study of all
aspects of, and phenomena associated
with, the oceans and seas. Most modem
maps of the sea flcmr are compiled by use
of echo sounders (see also sonar), the
vessel's position at sea being accurately
determined by radar or otherwise. Water
sampling, in order to determine, for ex¬
ample, salinity and oxygen content, is also
important. Sea-floor sampling, to deter¬
mine Che composition of the sea floor, is
carried out by use of dredges, grabs, etc.,
and especially by use of hollow drills
which bring up cores of rock.

OCEAN CURRENTS Can be studied by use
of buoys, drift bottles, etc., and often
simply by accurate determinations of the
different positions of aship allowed to
drift. Further information ^>out the sea
bottom can be obtained by direct observa¬
tion (see Bathyscaphe) or by study of the
deflect ions of se ismic waves (see
e a r t h q u a k e ) .

Oceanographers generally regard the
world’s oceans as asingle, large ocean.
Geographically, however, it is useful to
divide Ais into smaller units: the Atlantic,
Pacific, Indian, Arctic and Antarctic (or
Southern) oceans (though the Arctic is
often considered as part of the Atlantic,
the Antarctic as p^ of the Atlantic,
Pacific and Indian). Of these, the Pacific is
by far the largest and. on average, the
dewiest. However, the Atlantic has by far
the longest coastline: its many bays and
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l i l e w o o d . "
OCTANE, colorless, liquid, highly flam¬
mable hydrocarbon, commonly used in
gasoline or petroleum. Fuels with alow
octane number have alarger amount of
normal heptane and are prone to engine
k n o c k .
OCTANE NUMBER, anumerical clas¬
sification of petroleum fuels (gasoline)
indicating their combustion charac¬
teristics. Desirable octane numbers range
from 90 to 100.
OCrAVE, in music, the interval between
two pitchu of which one has twice the
frequency of the other. In the diatonic
scale these are the fust and the eighth
tones. Because of its unique consonance,
the octave gives an aural impressicm of a
single tone duplicated.
OCTOBER, the tenth month of the year.
It contains 31 days. Its name comes from
the Latin octo (eight), since it was the
eighth month in Roman calendar.
O C TO P U S , a c e p h a l o p o d m o l l u s k
whose most striking feature is the posses¬
sion of eight tentacielike "arms" which
sur round the mouth . Beh ind the beaked
head is asac-like body containing the vis¬
cera. Octopods can dter body form and
outline and also change color, thus have
excellent protective camouflage. In addi¬
tion. ablack pigment, sepia, can be
ejected into the water from aspecial sac,
forming asmoke screen which foils
predators.
ODE, astately lyric poem usually ex¬
pressing praise. It is often addressed to the
person, object or concept (such as “Joy" or
"Autumn") being celebrated. It originated
in the ancient Greek choral songs, pindar
used atripartite structure in his odes;
strophe, antistrophe (both in the same
meter) and epode (in adifferent meter).
H o r a c e ’ s o d e s w e r e i n s t a n z a i c f o r m .
Poets of the 19th century, such as keats
and SHELLEY, wrote odes with inegular
s t r u c t u r e s .

ODER-NEISSELINE, since 1945. the
border between Germany and Poland
formed by the Oder River and its tributary
the Neisse.

ODET^ Clifford (1906-1963), US
playwright and screenwriter famous for
his social-protest dramas about ordinary
people caught in the Depression. He was a
leading figure in the Group Theatre in
New York City. His works include Awake
W5tn«.' (1935), Waiting for Lefty {mS)
and Golden Boy (1937),
ODIN, in Germanic mythology, the chief
of the gods, also known as Woian or

inlets, ideal for natural haibors, have
profoundly affected Wcivilization's his¬
t o r y.
OCELOT, asmall, beautifully marked
wi ldcat of forests f rom the southwestern
US to Paraguay. Although the young arc
taken as pets and the fur is very valuable,
the ocelot is quite abundant. O«iois feed
on small animals, occasionally turning to
l i ves tock .
OCHS, Adolph Simon (1858-1935), US
newspaper publisher largely responsible
for creating the prestige of the New York
Times. He became the paper’s manager in
1896, adopting the slogan "All the news
that’s fit to print."
O’CONNELL, Daniel (1775-1847), Irish
statesman, called "the Liberator." who led
the fight for Catholic emancipation. He
founded the Catholic Association (1823)
and after his election (1828) to Parliament
refused to take his seat until public
opinion precipitated the catholic eman¬
cipation ACT. He contested the 1801 act
uniting Ireland with Britain.
O’CONNOR, Flannery (Mary Rannery
O’Connor, 1925-1964), US fiction writer
noted for her brilliant style and her
grotesque vision of life in the South. Her
novels include Wise Blood (1952).
O’CONNOR, Frank (1903-1966), Irish
short-story writer whose works are ad¬
mired for their oral quality and portrayals
of Irish life. His many collections include
Guests of the Nation (1931), Bones of
Contention and Other Stories (1936) and
ASet of Variations (1969). O’Connor also
published poetry, criticism and transla¬
t i o n s o f o l d I r i s h l i t e r a t u r e f r o m t h e
Gael ic .
O’CONNOR, John Joseph Cardinal
(1920- ). cardinal of the Roman Catholic
Church. After serving as archbishop of
New York City, he was named cardinal
(1985) by Pope John Paul II. He was an
auxiliary bishop (1979) of the Military Or-
dinariate, serving members of the US
armed forces.
O’CONNOR, Sandra Day (1930-), first
woman to serve on the US Supreme
Coun. Alawyer, she was assistant attor¬
ney general of Arizona and astate senator.
She then served as atrial judge and on the
state court of appeals. In 1981 President
Reagan nominated her to the Supreme
C o u r t a n d s h e w a s c o n fi n n e d u n a n i ¬
mously by the Senate.
OCOTILLO, o r coach wh ip , a ta l l ,
slender plant of southwestern desens
that grows new leaves after each rain.
When dry, the stems are burned as "can-
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Woden (whose name gave us Wednes¬
day). He was the god of war, poetry, wis¬
dom, learning and magic. He had asingle
all-seeing eye. He m^e the world from
the body of the giant Ymir. man from an
ash tree and woman from an elm.
ODYSSEUS, or Ulysses, legendary hero
of ancient Greece, son and successor of
King Laertes of Ithaca and husband of
Penelope. He was the crafty counselor of
the TROJAN WAR (described in homer’s
iUAD). After 10 years’ adventures (subject
of homer's odyssey) he returned home
disguised as abeggar and, with his son
Telemachus, killed the suitors beleaguer¬
ing his wife.
ODYSSEY, famous ancient Greek epic
poem ascribed to homer, one of the
masterpieces of world literamre. Its 24
books relate the adventures of odysseus
and h i s G reek f r i ends a f t e r t he t co jan
WAR. Rescued from the land of the Lotus-

Eaters, they encountered the oue-eyed
cyclops Polyphemus, the cannibal L«s-
trygonians and the sorceress Circe. Tbey
resisted the Sirens and the perils of Scylla
and Charybdis, but Odysseus alone sur¬
vived shipwreck at Trinacria. For seven
years he lingered with the nymph (Mypso
before he finally reached his home, Ithaca,
to be reunited after 20 years with his wife,
Penelope.
OEDIPUS, in (jreek legend, king of
Thebes who was fated to k i l l h is fa ther
King Laius and marry his mother Jocasta.
Laius, warned by an oracle that he would
be killed by his son, abandoned him to
ê. Oedipus survived and was adopted by

the king of Corinth. As ayoung man he
learned his fate from the oracle and fled
Corinth, home of his supposed parents. On
the road he killed L^us, an apparent
straogu. Reaching Thebes, he solved the
r idd le o f the sph inx and was rewarded
with the hand of the widowed Jocasta. He
later discovered the truth and blinded him¬

self. His story and that of his daughter An¬
tigone inspired tragedies by scvhocles.
OEDIPUS COMPLEX, in Freud ian
theory, menial complex typical of infrntile
sexudity, comprising mainly UNCONSaous
desires to exclude the parent of the same
SEX and possess the parent of the opposite

short-story writer, novelist and biography
whose works often give an unflattering,
yet sympathetic view of everyday Irish
life. Among his many works are Midsum¬
mer Night Madness and Other Stories
(1932), the novel ANest of Simple Folk
(1933), The Great O'Neill: ABiography
of Hugh O'Neill (1942) and his autobi¬
ography ViveMoi! (1964),
OFFENBACH, Jacques (1819-1880),
French composer. He wrote over 100
operettas including the immensely popular
Orpheus in the Underworld (1858), con¬
taining the famous can-can, and La Belle
Hiline (1864). His masterpiece is con¬
sidered to be the more serious Tales of
//o^na/in, first produced in 1881.
O ’ F L A H E RT Y, L i a m ( 1 8 9 6 - 1 9 8 4 ) ,
I r i s h n o v e l i s t k n o w n f o r h i s r e a l i s t i c

stories of ordinary pet^le in trouble, such
as The Black Soul (1924), The Informer
(1925) and The Assassins (1928).
OGLETHORPE, James Edward (1696-
178S), English philanthropist, general and
member of parliament who obtained
(1732) acharter to found the colony of
Georgia. He settled the colony as arefuge
for jailed debtors and was governor until
he returned to England in 1743.
O’HARA, John Henry (1905-1970), US
fiction writer known principally for his
vigorous accounts of urtian and suburban
life in America. His novels include Ap¬
pointment in Samarra (1934), Butterfield
8(1935) and ARage to Live (1949).
O. HENRY. See henry. 0.

O’HIGGIN^ family famous in South
American history. Ambrosio O’Hi^jns
(cl720-1801). bom in Ireland and edu¬
cated in Spain, went to South America and
rose to be governor of Chile (1789) and
viceroy of Peru (1796). Bernardo O’Hig-
gms (1778-1842). his natural son,
libmted Chile from Spanish rule and be¬
came its dictator (1817). His reforms
aroused such opposition that he was exiled
to Peru in 1823.
OHIO, the Buckeye State, east north
central state of the US Midwest, bordered
on the Sby the Ohio Rand abutting Lake
Erie on the NE. Rugged hills in the SE are
part of the Appalachian Plateau; the Nis
part of the Great Lakes plain. Most of the
state occupies the easternmost portion of
the g^t Midwestern com belt.

Ohio was quickly settled after the
Revolution by New Englanders and Vir¬
ginians and was the first area organized
u n d e r t h e n o r t h w e s t O r d i n a n c e . S m a l l
fanners flour ished on i ts fert i le soi l , but
t h e E r i e C a n a l a n d t h e n t h e r a i l r o a d s

s e x .

OERSTED, Hans Chr is t ian (1777-
1851), Danish physicist whose discovery
that amagnetized needle can be deflected
by an electric current passing through a
wire (1820) gave birth to the science of
E L E C n t O M A C N E n S U

O’FAOLAIN, Sean (1900-1991), Irish
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the decline of the auto indusip' in the
1980s, Ohio's old smokestack industries
collapsed in apattern familiar in the "nisi
belt." Many workers left the state. Since
then, new indusiries have entered the slate
and employment has risen. Elespite the
large number of immigrants and their des¬
cendants in the population and the in¬
fluence of labor unions, Ohio has general¬
ly been culturally conservative.
OHIO RIVER, the main eastern tributary

the Mississippi R, which it joins at
Cairo, 111. It is formed at Pittsburgh, Pa.,
by the junction of the Allegheny and
Monongahela rivers and flows generally
southwest for about 980mi. Together with
i t s m a i n t r i b u t a r i e s , i t d r a i n s o v e r
203,000sq mi and is navigable throughout.
O H H G e o ^ S i m o n ( 1 7 8 9 - 1 8 5 4 ) .
Bavarian-bom German physicist who for¬
mulated OHM'S LAW. He also contributed to

ACOUSTICS, recognizing the ^ility of the
human ear to resolve mixed sound into its

component pure (sinusoidal-wave) tones.
OHM’S LAW, the statement due to G. S.
Ohm in 1827 that the electric potential
difference across aconductor is propor¬
tional to the current flowing through it, the
constant of proportionality being known
as the resistance of the conductor. It holds
well for most materials and objects, in¬
cluding solutions, provided that the pas¬
sage of the current does not heat the con¬
ductor. but electron cubes and sbaconduc-
TC» devices show amuch more compU-
cated behavior.
OIL, any substance that is insoluble in
water, soluble in ETHEtt and gr^y to the
touch. There are three main groups:
mineral oils (see pktrch.£Um); fixed
vegetable and animal oils (see fats), and
volatile vegetable oils.

Oils are classified as fixed or volatile ac¬

cording to the ease with which they
vaporize when heated. Mineral oils in¬
clude GASOi.iNB and many ocher fuel oils,
heat ing oi ls and lubr icants. Fixed
vegetable oils are usually divided into
thm subgroups depending on the physical
change that occurs when they absorb
oxygen: oils such as linseed and tung,
w h i c h f o r m a h a r d fi l m , a r e k n o w n a s
"drying oils"; "semidrying oils," such as
cottonŝ  or soybean oil, thicken consid¬
erably but do not harden; "nond^ng
oils," such as castor and olive oil, thicken
only slightly.

F ixed an ima l o i l s i nc lude the "mar ine
oils." such as cod-liver and whale oil.
Flx^ animal and vegei^le fats such as
butterfat and palm oil are often also clas-

o f
O h i o P r o fi l e
Name of state: Ohio
Capital: C o l u m b u s ( O t h e r c i t i e s :
C l e v e l a n d , C i n c i n n a t i , To l e d o , A k r o n ,
Dayton)
Neighbor: Mich., Ind., Ky., W.Va., Pa.
Statehood: March 1,1803 ( I7th state)
Familiar name: Buckeye State
Area: 41,222sqini
Population (1990): 10.847.000 (Rank: 7)
%change 1980-90: OS
DeiLslty per sq. mi: 264.9
%metropolitan: 79.0
Electoral votes: 21
Racial comp.: White 87.8%; black.
10.6%; Hispanic, !.3; Asian,0.8%
Per capita money income (1987):
$11,323 (Rank; 25)
Elevation: Highest-1,SSOfl, Campbell Hill
in Logan County. Lowest-433ft, Ohio
River in Hamilton County
Motto: "With God, all things are pos¬
sib le"
State flower: Scarlet carnation
State bi rd: Cardinal
State tree: Buckeye
State song: "Beautiful Ohio"
I N D U S T R Y A N D T R A D E
Gross state product (1989):
$177 bi1.(Rank; 7)
Farm products: S o y b e a n s , d a i r y
products, com, cattle
Farm marketings (1989):
$3.8 bil. (Rank: 16)
Manufactures: Transportation equip¬
ment. fabricated metal products, food
products, electrical equipment, chemicals,
primary metals
Value of mfrs. shipped (1989):
$159 bil. (Rank; 3)
Mining: Coal, natural gas

spurred the growth of industry. After the
ctviL WAR the state became highly in¬
dustrialized. In the 20th century, steel,
petroleum, rubber, glass, and machinery—
mostly connected with the automobile
industry—dominated the economy. With
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drawn from observations of nature. She is
also known for large symbolic flower
paintings such as Black Iris (1926). Her
paintings were first exhibited in 1916 by
A l l r e d s n E G U i z , w h o m s h e m a r r i e d i n
1924.
OKEFENOKEE SWAMP, swamp and
wildlife refuge in SE Ga. and NE Fla.
Covering over 650sq mi. it is drained by
the St. Marys and Suwannee rivers and
has densely forested areas, grassy bog
savannas, hummock islands, sand bars and
large swamp areas of dark water over¬
grown by heavy brush and trees. TTie
abundant wildlife includes alligators, deer,
bears, raccoons and many species of birds
and fish.
OKINAWA, largest (454sq mi) and most
important of the Ryukyu Islands in the W
Pacific, ^out 500mi SW of Japan. The is¬
land is part of Japan’s Okinawa prefecture
and Naha is its capital city. The island is
mountainous and jungle-covered in the S,
and hilly in the N. It is fertile—sugarcane,
sweet potatoes and rice are grown, and
there are good fisheries. Captured by the
US during WWn, Okinawa was formally
returned to Japan in 1972.
OKLAHOMA, the Sooner State, west
south central state of the US South, bor¬
dered on the Sby the Red R. The surface
slopes from the Great Plains in the Wto
prairies in the Cand E. There are high¬
lands in the NE (the Ozark Plateau) and
the SE (the Ouachita Mts).

Between 1830 and 1850, the US govern¬
ment forced the Five Civ i l ized Tr ibes to
leave their homes Eof the Mississippi and
settle in EOklahoma, which was desig¬
nated Indian territory. After the aviL war
other eastern tribes were relocated tliere.

Cattlemen driving their herds from
Texas to ra i lheads in Kansas were im¬

pressed by the grassy rangeland in Ok¬
lahoma, and soon ranches were es tab¬
lished on Indian land. The Wpart of the
area, not assigned to Indians, was official¬
ly opened to white settlement in 1889 in a
famous land rush. Set t le rs who crossed

early into the unassigned areas were called
Sooners. By the time this western land, or¬
ganized as Oklahoma Territory in 1890,
was combined with Indian Territory in
1907 to form the state Oklahoma, the oil
industry was already burgeoning.

Agriculture—cattle, wheat, com, and
cotton—boomed in WWI, but soil exhaus¬
tion and drought in the 1930s turned the
state into adust bowl, from which "Okie"
m i g r a n t s fl e d t o C a l i f o r n i a . S o i l
reclamation projects and WWII restored

sified as oils. Examples of volati le
vegetable oils, which usually have avery
distinct odor and flavor, include such oils
as bitter almond, peppermint and turpen¬
tine. When dissolved in alcohol, they are
called "essences."
OILBIRD, anight-flying bird that lives in
caves and resembles anightjar. It is found
from Guyana to Peru. On Trinidad it is of
particular interest because it finds its way
around caves by echo-location (emitting
audible dicks and listening to the echoes).
It is called the oilbird because Native
Americans collect the chicks and use their

fat as cooking oil.
OIL PAINTS, in art. ground pigments
combined with oil (usually linseed), asta¬
bilizer. aplasticizer and often adrier to
ensure uniformity of drying lime. In ap¬
plying such paints, the artist may add
more oil or athinner, usually turpentine.
Oil paints were developed during the
1400s and 1500s in response to the needs

of the radically innovative Renaissance
painters. Because they are so predictable,
versatile and durable, these pigments
gradually displaced other media. They
remain the most popular painter’s color
today.
O I L S H A L E , a fi n e - g r a i n e d , d a r k -
colored sedimentary rock from which oil
suitable for refining can be extracted. The
rock contains an organic substance called
kerogen. which may be distilled to yield
OIL (see also DiSTO.LA’noN). Important
deposits occur in Wyo., Col. and adjacent
states. (See also sedimentary rocks; -
SHALE.)
OISTRAKH, David Feodorovich (1908-
1974), Russian violinist. His brilliant tech¬
nique and strong emotional interpretation
(especially of the romantic composers)
b r o u g h t h i m w o r l d w i d e a c c l a i m .
PROKOFIEV and Shostakovich wrote works
for him. His son, Igor (1931- ). is also a
violinist and conductor of world renown.
OJIBWA INDIANS, or Chippewa, one
of the largest ALOONQUiN-speaking tribes
of North America. TTiey lived as small
bands of hunter-gatherers, mainly in
woodland areas around Lakes Superior
and Huron, and to the west. They fought
frequently with the sioux, but had little
contac t w i th ear ly wh i te se t t le rs .
LONGFELLOW'S The Song of Hiawatha was
based on astudy of Ojibwa mythology.
Today some 60,000 Ojibwas live on US
and Canadian reservations.
O’KEEFFE, Georgia (1887-1986), US
painter, noted for her delicate, abstract
designs incorporating symbolic motifs
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Utrecht separated in 1724, followed after
1870 by churches in Germany, Austria
and Switzerland, led by Johann von
Dbllinger, which would not accept the
dogmas of papal infallibility and jurisdic¬
tion defined by the First Vatican counol
S e v e r a l s m a l l e r S l a v i c c h u r c h e s l a t e r

separated. Virtually high Anglican in
doctrine and praaice. Old Catholics have
been in fu l l communion wi th the Church
of England since 1932.
OLDENBURG^ Claes (1929- ) ,
S w e d i s h - b o m U S a r t i s t b e s t k n o w n f o r
"soft" sculptures that satirize America. His
hamburgers, ice cream cones, telephones
and bathroom fixtures are usually larger
than life.
O L D E N G L I S R S e e e n q u s h .

OLD FAITHFUI^ name given to an in-
Icrmittenl hot spring, or geyser, atourist
a t t rac t ion a t Ye l lows tone na-hona l pa rk

Wyo., which at intervals of 66min, vary¬
ing at times from 33 to 148min. erupts fc»
about 5min up to heights of 15(̂ .
OLDS, Ransom Eli (1864-1950). pioneer
US automobile engineer and manufactu¬
rer. He produced the Oldsmobile and Reo
cars, and is generally considered the
founder of the US automobile industry.
His first powered vehicle was asteam-
driven three-wheeler (1886). He estab¬
lished the Olds Motor Vehicle Company
in 1899, marketed a3hp Oldsmobile in
1901—the first commercially successful
Amer ican car—and es tab l i shed the Reo
Motor Car Company in 1904,
OLD TESTAMENT, or the Hebrew
Bible, the first part of the Christian Bible
(for list of books see bible), describing
God’s covenant with Israel, nie Jewi^
CANON was fixed by the 1st century AD
and is followed by the Protestant chur¬
ches: the Greek seituacint version, con¬
taining also the apocrypha, was followed
by the vulcate and hence by the Roman
Catholic Church.

T h e s t a n d a r d m a s o r c t i c t e x t o f t h e

Hebrew Old Testament is now largely
confirmed for most books by the dead sea
SCROLLS (almost 1000 years earlier).

The Old Testament is tradidonaliy
divided into three parts; the Law (see pen-
tateuch), the Prophets—the Former
Prophets being the earlier historical books,
the Latter being the three Major Proph^
and the Minor Prophets—and the Writ¬
ings. including the later historical books,
Daniel and the poetic and "wisdom"
books. Christianity regards the Old Testa¬
ment as an inspir̂  record of God’s deal¬
ings with His people in preparation for the

O k l a h o m a P r o fi l e
Name of state: Oklahoma

Capital: Oklahoma City (Other cities;
Tulsa. Lawton, Norman, ̂ id)
Nei^bors: Kans., Colo., N.Mex., Tex.,
Ari t . , Mo.
Statehood: Nov. 16,1907 (46th state)
Famil iar Dame: Sooner State
Area: 69,919sq mi (Rank: 20)
Population (1990): 3.146,000 (Rank: 28)
Density persqmi: 45.8
%metropolitan: S9.4
Electoral votes: 8

Racial comp.: White, 82.1%; black,
7.4%; Hispanic. 2.7%; Asian, 1.1%;
Amerind, 8-0%
Per capital money income (1989):
$9,929 (Rank: 37)
Elevation: Highest-4,973ft.. Black Mesa
in Cimarron County. Lowcst-287ft. Little
River in McCurtain County
Motto: Labor omnia vincil ("Labor con¬
quers all things")
State flower: Mist le toe
State bird: Sdssortailed flycatcher
State tree: Redbud
Statesong: "Oklahoma!"
I N D U S T R Y A N D T R A D E

Gross state product (1989):
$49.9 bil (Rank; 27)
Farm products: Cattle, wheat, green¬
house, broilers
Farm marketings (1989):
3.6 bil. (Rank: 19)
Manufactures: Transportation equip¬
ment, machinery, electrical equipment,
mbber products
Value of mfrs. shipped (1987):
$24.1 bil. (Rank; 31)
Mining: Natural gas. petroleum

prosperity to Oklahoma farms, but the
state depended heavily on oil. An oil
boom in the 1970s when prices were high
was followed by an oil bust in the 1980s
that depressed the entire state economy.
OLD CATHOLICS, group of churches
which have seced^ from the roman
CATHOLIC CHURCH. The Jansciiist Church of
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culture, earliest of the major Mexican cul¬
tures, flourished from between 1000 BC
and 500 BC until AD cl 100. They were
s k i l l e d i n a r t i s t i c w o r k w i t h s t o n e a n d

produced huge sculptured basalt heads,
beautiful jewelry, fine jade, white ware
and mosaics. They knew how to record
time and had ahieroglyphic form of writ¬
ing. Their culture may have influenced the
ZAPOTHCS and toltbcs.
OLMSTED or OLMSTEAD, Frederick
Law (1822-1903), American landscape
architect and writer. With Calvert Vaux he
planned Central Park. New York, and
himself designed other parks in Philadelp¬
hia, Brooklyn, Montreal and Chicago. In
the 1850s he was well known for his per¬
ceptive travel bonks on the South.
OLNEY, Richard (1835-1917), US at¬
torney general (1893-95) and secretary of
state (1895-^) under President Cleve¬
land. He is remembered for calling out
troops to deal with workers involved in
the POUMAN STRIKE i n 1894 . He an¬
nounced the controversial "Olney Corol¬
lary" to the Monroe Doctrine in 1895,
declaring US willingness to interfere in
the internal affairs of South America.
OLSON, Floyd Bjomsf jenie (1891-
1936), US politician, Farmer-Labor gover¬
nor of Minnesota from 1931. He won na¬
tional attention for his vigorous efforts to
combat the Depression, including a
moratorium on farm foreclosures, relief
for the unemployed, and support for labor
in anumber of strikes.
OLYMPIC GAMES, the oldest interna¬
tional sporting contest traditionally for
amateurs, held every four years. The
games probably developed from the an¬
cient Greek athletic contests in honor of a

god or dead hero. Events such as boxing,
wrestling, long jump, discus, javelin, dis¬
tance running and chariot racing were
added to the original sole event, a210yd
race, held in 776 BC at Olympia in honor
of ZEUS. The games at Olympia lasted
seven days. They lost popularity, largely
through the growth of cheating, and were
abolished by Emperor Theodosius 1in AD
3 9 4 .

In 1896 the first modem Olympic
Games were held in Athens, organized by
Pierre de Coubertin. Since then the games
have been he ld in d i f ferent c i t ies , once
every four years except 1916, 1940 and
1944. In 1924 the Winter Olympics were
sta r ted a t Chamon ix , F rance . The 1972
games in Munich were marred by the ter¬
rorist mas-sacre of 11 Israelis. In 1976, 21
African countries withdrew, protesting

coming of Christ, containing in embryo
much New Testament leaching.
O L D U VA I G O R G E , a 3 0 0 fl - d e e p
canyon in NTanzania, gouged throu^
lake sediment, volcanic ash and other
material deposited over the past few mil¬
lion years. In Bed I, the lowest of five
layers into which the walls are divided,
the anthropologists Louis and Mary
LEAKEY found early fossil remains of pre¬
h i s t o r i c M A N .

OLD WORLD, the continents of the
Eastern Hemisphere, so called because
diey were familiar to Europeans before the
Americas. Used as an adjective to describe
animals and plants that live in the Eastern
Hemisphere.
OLIGARCHY, aform of government
rule, or control of astate or some other
organiMtion by asmall elite group. The
term often carries an implication that rule
by an oligarchy is essentially corrupt and
dominated by self-interest.
OLIGOCENE, the third epoch of the ter¬
tiary, extending from about 40 to 25 mil¬
lion years ago. (See also geology.)
OLIVE, Olea europaea, an evergreen tree
growing in Mediterranean climates and
one of the world's oldest cultivated crops.
Its unripe fruits are pickled, treated with
lye solution to remove the bitter taste and
stored in brine. When left to ripen they
turn black and are pressed for their oil.
Family: Oleaceae.
OLIWOIL, apopular edible oi l ob¬
tained from the fruit of the olive tree. To
extract the oil, the fruit is first pulped by
corrugated metal rollers. The pulp is col¬
lected in coarsely woven fabric to form a
"cheese," 3fl square and 3in thick. Several
cheeses are then pressed simultaneously
and the oil is expressed. The best quality,
virgin oU, comes from the first pressing of
fruits picked just after they have ripened.
OLIVES, Mount of, ridge of hills Eof
Jerusalem. On the Wslope is the Garden
of GCTHSEMANE wheiB Jesus Went with his
disciples after the Last Supper. It is also
the site of Christ’s Ascension.
O L I V I E R , L a u r e n c e K e r r , B a r o n
O l i v i e r o f B r i gh ton - ( 1907 -1989 ) ,
English actor, producer and director. Im¬
mensely versatile and briUiant in classical
as we l l as modem ro les , such as John
OSBORNE'S The Entertainer, he made and
acted in such films as Henry V(1944) and
Hamlet (1948), which won an Academy
Award . He was the d i rec to r o f Br i ta in ’s
National Theatre 1962-73.
OLMEC INDIANS, apeople of the SE
coastal lowlands of ancient Mexico. Ttieir
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New Zealand's rugby tour of South
Africa. In 1980, 62 of the more than 125
nations invited boycotted the Summer
Games in Moscow, protesting the Russian
invasion of Afghanistan. The 1984 games
were boycotted by the USSR and most
Eastern bloc countries. The 1988 games
were held in Calgary. Alberta, Canada
(winter) and Seoul, South Korea (sum¬
mer). The 1992 games were held at Al¬
bertville, France (winter) and Barcelona,
Spain (summer). Future games: 1994
(winter), Lillehammer, Norway; 1996
(summer), Atlanta, Ga; 1988 (winter),
Nagamo, Japan.
OLYMPIC NATIONAL PARK, scenic
region established in 1938, which includes
the Olympic Mts. There are glaciers,
lakes, temperate rain forest and wildlife
sanctuaries.
OLYMPUS, Mount, highest mountain in
Greece, rises 9,570ft at the Eend of the
25mi range along the Thessaly-Macedonia
border. The summit is snowcapped fw
most of the year. The ancient Greeks
believed it to be the home of Zeus and

most other gods (die Olympians).
OMAHA ̂ DIANS, aSiouan-spê ing
North American tribe. They originally
lived in the Ohio valley area, but moved
with the Ponca Indians to the Missouri R

region and then to what is now NE Neb.
They were an agricultural and hunting
tribe and lived mainly in earth lodges.
Today 1,000-1,500 live on the Nebraska
reservation.

OMAN, formerly Muscat and Oman, an
independent sultanate along the SE
Arabian peninsula on the Arabian Sea.
One area of the country, apeninsula
separated from the rest of Oman by the
United Arab Emirates, juts into the
strategic Strait of Hormuz.

Much of Oman is barren, with little rain¬
fall, and temperatures reaching 130‘F.
Dares are grown on the Batinah coastal
plain, NW of Muscat (the capital), and the
Dhofar Province is noted for sugarcane
and cattle. Grains and fruits are grown
around Jebel Akhdar. Oil was discovered
in 1964, and over 200 million barrels are
produced yearly. Oman has apopulation
that is mostly Arab, but includes blacks,
Indians and Pakistanis. In 1970 the refor¬
mist Sultan Qabus bin Said ousted his
father and has become aprominent
m o d e r a t e i n M i d d l e E a s t e r n a f f a i r s . A

1976 ceasefire largely ended guerrilla
warfare in the S. Closely associated with
Britain since 1798, Oman signed adefense
pact with the US in 1980 and established

Official name: Sultanate of Oman
Capital: Muscat
Area: I20.000sqmi
Population: 1,534,000
Growth ra te : 3 .5%
Languages: Arabic, English
Relî on: Muslim
Monetary unit(s): 1rial Omani as
1,000 baizas

diplomatic relations with the USSR in
1985.

In the Gulf War (1990-91), Oman con¬
tributed troops to the US-led anti-Iraq
coa l i t ion .
OMAR KHAYYAM, 11th-century Per¬
sian poet, astronomer and mathematician.
His epic poem Rubaiyat, dealing with na¬
t u r e a n d l o v e , i s k n o w n i n t h e W e s t
through its translation by Edward FitzGe¬
r a l d .

OMAYYADS, or Umayyads, adynasty
of caliphs who ruled the Muslim empire
from Damascus. AD 661-750. They were
essentially Arab in character and relied
heavily upon the Syrian army. The
Omayyad Caliphate is sometimes known
as the Arab Kingdom. They were replaced
by the abbasids of Baghdad. The last
Omayyad fled to Spain and set up the
Caliphate of Cordoba in 756.
OMBUDSMAN, official appointed by the
legislature to investigate complaints by
citizens against government officials or
agencies. The office originated in Sweden
in 1809 and since 1955 has been adopted
by Denmark, New Zealand and Britain. In
the US ombudsmen operate in some states
as well as on the private level.
ONAGER, type of wild ass (Equus
hemhnus) found in WAsia. Onagers are
sandy brvwa, lighter underneath, and
about the size of asmall horse.
ONATE, Juan de (cl549-1628), Spanish
explorer of the Southwest. He colonized
what is now New Mexico from 1598. He
led expeditioQs to the Wichita area of
present-day Kansas (1601) and to the
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strong flavor. The bulb is also used for
medicinal purposes.
ONONDAGA INDIANS, one of the
original five nations of the Iroquois Con¬
federacy, living in whai is now N.Y. Be¬
cause of their location they played an
important role in the confederacy and
provided the chairmen. In the 1700s their
loyalties were divided between the French
and Br i t ish. About 1 ,000 now remain in
N e w Yo r k .

O N TA R I O , t h e r i c h e s t a n d m o s t
populous province of Canada.

Colorado Rand Gulf of California (1605).
ONCOLOGY, that branch of medicine
concerned with the study of tumors; the
sum of knowledge regarding benign and
malignant tumors.
O N E I D A C O M M U N I T Y, a r e l i g i o u s
commune founded by J. H. noyes in 1848
near Oneida, N.Y. The group shared both
possessions and partners and thought of
themselves as a"family" of God. They set
up successful businesses in silver and steel
products. The flourishing community was
made ajoint stock company in 1881 and
social experiments were ended.
ONEIDA INDIANS, smal lest of the
original five nations of the iroquois Con¬
federacy. They lived in present-day central
N.Y. In the American Revolution they
s i d e d w i t h t h e c o l o n i s t s . A b o u t 3 , 0 0 0
remain.
O’NEILL, Eugene (Gladstone) (1888-
1953). arguably the US’s greatest
playwright, winner of the 1936 Nobel
Prize for Literature. Son of apopular
actor, after trying the sea, journalism and
gold prospecting he started to write plays
during aconvalescence from tuberculosis
and was initially involved in early off-
Broadway efforts to introduce European
seriousness into American theater.

Whether expressionistic (The Emperor
Jones. 1920), naturalistic (Artna Christie,
1921), symbolist (7^//fliry Ape, 1922) or
updated Greek t ragedy (Mourn ing
Becomes Electro, 1931), his large body of
work was ambit ious in scope and
relentlessly tragic (except for the comedy
Ah, Wilderness!, 1935), and culminated in
masterpieces such as The Iceman Cometh
(1946) and Long Day's Journey into
Night (1955).
O’NEILL, Margaret "Peggy" (1796-
1879). the daughter of atavern keeper and
wife of John Eaton, President Jackson’s
secretary of war. The wives of the other
cabinet members snubbed her socially,
provoking acabinet crisis in which van
BUREN replaced Calhoun as vice-president.
O ’ N E I L L , T h o m a s P. ( ' ' T i p " ) , J r .
(1912- ). US politician. AMassachusetts
Democ ra t , he was i n t he US House o f
Representatives 1953-87 and was Speaker
1977-87 .

He wrote Man of the House (1987).
ONION, biennid plant (Allium cepa)
which is mostly cultivated. The common
species produces abulb in the first season
and seeds in the second. Cultivated from
ancient times, it may have originated in
Asia. The edible part is the bulb, con¬
taining an acrid volatile oil and having a

Name of province: Ontario
Joined Confederation: July 1,1867
Capital: Toronto
Area: 412,582sq mi
Population: 9,142,(XX)

Land. In the Npart of Ontario lies the
Hudson Bay Lowland, apoorly drained
area covered by low forests, tundra and
swamps, stretching lOOmi to 200mi inland
from the coast of Hudson Bay and James
Bay. Sof this is the Canadian Shield,
covering half of Ontario’.s surface. The
Great Lakes Lowland, lying along Lakes
Huron, Erie and Ontario, is the site of rich
farmland as well as most of the province’s
industry.
People. About three-fifths of the people
are of British origin, and the second
largest ethnic group is the French
Canadian population in eastern and north¬
e r n O n t a r i o , S i n c e W W I l o v e r a m i l l i o n
European immigrants, including British,
Italians. Dutch, Germans and Poles, have
settled in Ontario.
Economy. Ontario is responsible for
a b o u t h a l f o f C a n a d a ' s m a n u f a c t u r e d
goods, athird of its agricultural wealth
and afourth of its mineral production.
Metropolitan Toronto is the most impor¬
tant industrial center.

T h e S W a r e a o f t h e G r e a t L a k e s

Lowland is the main field crop region,
where hay, tobacco, soybeans, oats, toma¬
toes and com are grown.
History. In the early 17th century Ontario
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was explored by Etienne BrOli and
Samuel de champlain. By 1671 ihe
English Hudson's Bay Company had set
up atrading post at Moose Factory, and N
Ontario became the scene of Anglo-
French rivalry until 1763, at the end of the
FRENCH AND INDIAN WARS, when French
Nor th Amer ica was ceded to Br i ta in . In
the 1780s many American Loyalists set¬
tled in SOntario.

In 1791 Ontario broke from Quebec and
became the colony of Upper Canada.
After the rebellion of 1837-38, led by W.
L. Mackenzie, there were political reforms
and in 1840 came reunion with Quebec.
The Dominion of Canada was established
in 1867 with Ontario. Quebec. New
Brunswick and Nova Scotia as original
members. At the uid of the 1800s many
Ontarians left for richer agricultural lands
westward and in the US. The coming of
industry and the accessibility of rich
mines and lumbering areas in the Nled to
rapidly increasing prosperity which was
accelerated by the opening of the saint
LAWRENCE SEAWAY in 1959.
ONTARIO, Lake, the smallest (about
7,6(X)sq mi) and farthest Eof the five
GREAT LAKES. The lakc, bisected by the
US-Canadian border, is about 193mi long
and up to S3mi wide, with amaximum
sounded depth of 802ft. Amajor link in
the GREAT LAKES-SAINT LAWRENCE SEAWAY
system, its cargo traffic includes coal,
grain, lumber and iron ore. Principal ports
are Toronto, Hamilton and Kingston (On¬
tario), and Oswego and Rochester (N.Y.).
ONYX, ahard form of quartz made up of
extremely small crystals. Onyx can be
recogniz^ by its regular and straight
parallel bands of white, black, or brown.
Ornaments made from polished and
carved onyx are. however, often artificial¬
ly stained with other colors. Sandonyx.
which is commonly used as agemstone, is
ared-brown variety of onyx with white or
black bands.
OOZE, sediment of fine texture consist¬
ing mainly of organic matter found on the
ocean floor at depths greater than 6,500ft.
Several kinds of ooze exist, each named
after its constituents.
OPAL, crypiocrystalline variety of porous
hydrated silica, deposited from aqueous
so lu t ion in a l l k inds o f rocks , and a lso

formed by replacement of other minerals.
Opals are variously colored; the best gem
varieties are translucent, with milky or
pearly opalescence and iridescence due to
light scattering and interference from in¬
ternal cracks and cavities. Common opal

is used as an abrasive, filler and insulator.
O P E C S e e o r g a n i z a t i o n o p p e t r o l e u m
e x p o r t i n g C O U N T R I E S .

OPEN DOOR POLICY, policy of equal
commercial rights for all nations involved
in an area, usî ly referring to its enuncia¬
tion in 1899 and during die boxer rebei^
UON by US Secretary of State John Hay in
notes to the main powers concerned with
China. Its roots lay in the Nanking Treaty
a f t e r t h e o p i u m w a r. I t w a s c o n fi r m e d
1921-22, and ended with the clash with
Japan's "New Order" in the 1930s and
w i t h W W U .
OPEN SHOP. See r i gh t - to -work l aws .

OPERA, staged dramatic form in which
the text is wholly or partly sung to an in¬
strumental or orchestral accompaniment.
It originated in I7th-<eniuiy Italy, in an
attempt to recreate Greek drama; this was
combined with the popular semi-musical
mystery plays and religious dramas into
dramma per tnusica (drama through
music), and spread through Europe.

Much early opera was amere excuse for
spectacle, but works by monteverdi, lul,
LY, and PURCELL greatly advanced the art
and are again popular today. Dramatic
standards had declined by the early 18th
century (despite fine works by handel),
being caught up in stilted convention.
GLUCK sought to avoid this by unifyii^
plot, music and staging into adramatic
whole, while mozart introduced greater
depth of feeling into the music and realism
of character on stage. The fonn was still
further enriched by the Romantics,
BEETHOVEN and WEBER in Germany and
beruoz and Bizirr in France.

The great Italians beluni, donizeiti and
ROSSINI developed the more stylized bel-
can io f o rm to wh i ch ve rd i , i n h i s l a te r
operas, gave greater depth and naturalism,
a t r e n d c a r r i e d f u r t h e r i n t h e s e m i n a l
works and theories of Richard wagner. He

sought to add aphilosophical basis to
Gluck’s synthesis by creating Gesamt-
kunsnverk, the total work of art, and in his
la te r work made ex tens i ve use o f l e i t¬
motifs, short musical statements repre¬
senting acharacter, things or ideas.

Much of the music in Der Ring des
Nibelungen consists of leitmotifs woven
together, then developed and varied. Wag¬
ner influenced many later composers such
a s R i c h a r d s t r a u s s a n d d e b u s s y. T h e
recent Italian verisnut (naturalistic) school
produced smaller scale, often sensational
works: PUCCiNi mastered both this and a

more epic, fantastic style. Among the
greatest 20th-century opera composers are
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aimed at opening ports and gaining tariff
concessions. The pretext was the banting
of 20,000 chests of opium by the Chinese.
China had banned the opium trade in
1799, but with the aid of corrupt Chinese
officials British merchants still made enor¬

mous profits from n.
British troops occupied Hong Kong in

1841, and the fall of Chinkiang in 1842
threatened Peking itself. The Treaty of
Nanking ceded Hong Kong to Britain and
granted British merchants full rights of
residence in the ports of Amoy, Canton,
Foochow, Ningpo and Shanghai; Britain
was to receive over $50 mi l l ion war in¬
demnity. The US gained trade facilities by
the 1844 Treaty of Wanghai. Further hos¬
tilities, in which French joined British
troops (1856), led to more concessions,
notably in the Treaties of Tientsin (1858)
to which Britain, France, Russia and the
US were parties and which legalized the
opium trade, and in I860, when Kowloon
was ceded to Br i ta in and par t o f
Manchuria to Russia.
OPOSSUMS, primitive arboreal mar¬
supial .? of the Americas. The name has
also been applied to Australian forms but
these are now usually distinguished as pos¬
sums. Opossums are carnivorous and
usually have aprehensile tail. The pouch
is developed only in some species, but all
have an uneven number of teats, as many
as 17 in the Virginian opossum. (The teats
of all Australian marsupials are paired.) In
size, opossums vary from mouselike to
fo rms abou t the s i ze o f adomes t i c ca t .
Family: Didelphidae.
OPPENHEIME^ Julius Robert (1904-
1967), US physicist whose influence as an
educator is still felt today and who headed
the MANHATTAN PROJECT, which developed
the ATOMIC BOMB. His main aim was the

peaceful use of nuclear power (he fought
against the construction of the hydrogen
BOMB but was overruled by Truman in
1949); but, because of his left-wing
friendships, was unable to pursue his re¬
searches in this direction after being
labeled asecurity risk (1954). He also
worked out much of the theory of black
H O L E S .

OPPORTUNISM, the adaptat ion of
policy or judgment to circumstances or
opportunity especially regardless of
principle.
OPTICAL DISC, thin, flat, circular plas¬
tic plate covered with areflective sub¬
s tance t ha t r ece i ves coded i n f o rma t i on
from alaser beam to record sound, data,
or pictures.

JANACEK, BERO and BRTiTEN- (See also in¬
dividual composers, especially botto,
GOUNOD, MASCAGNI, MEYERBSR, MUS¬
SORGSKY, TCHAIKOVSKY.)
OPERETTA, ashort amusing musical
play, which may use spoken dialogue.
Most plots deal with human folly, foolish¬
ness, or romance, remind the listeners of
conscience and good behavior, and have
happy endings.
OPHTHALMIA, severe inflammation of
the eye. Asevere condition may occur in
newborns, who contact the disease passing
through the birth canal; the most serious
form is gonococcal. Routine administ¬
ration of silver nitrate drops or topical an¬
tibiotics in the eyes of newborns largely
prevents the disease.
OPHTHALMOLOGY, the branch o f
MEDICINE and SURGERY coDcemed with dis¬
eases of VISION and the eye. In infancy,
congenital blindness and strabismus, and
in adults, glaucoma, uveitis, cataract,
ret inal detachment and vascular diseases
are common, as are ocular manifestations
of systemic diseases—hypertension and
diabetes. Disorders of eye movement, lids
and tear production; impaired color
vision; infection, and injury are also seen.
Surgery to the lens, cornea (including cor¬
neal grafting), eye muscles and lids may
be used; and cryosurgery (freezing) or
coagulation are also employed in retinal
disease.
OPHTHALMOSCOPE, instrument for
examining the retina and structures of the
inner eye. Apowerful light and lens sys¬
tem, combined with the cornea and lens of
the eye, allows the retina and eye blood
vessels to be seen at high magnification. It
is avaluable aid to diagnosis in ophthal¬
mology and internal medicine.
O P I N I O N P O L L . S e e p o l l , p u b u c
O P I N I O N .

OPIUM, narcotic extract from the imma¬
ture fruits of the opium poppy, Papaver
somniferum, which is native to Greece and
Asia Minor. The milky juice is refined to a
powder which has asharp, bitter taste.
Drugs, some of them drugs of abuse (see
DRUG addiction), Obtained from opium in¬
c l u d e t h e n a r c o t i c a n a l g e s i c s , h e r o i n .
MORPHINE and CODEINE. (Synthetic
analogues of these include methadone and
pethidine.) Older opium preparations, now
rarely used, include laudanum and
paregoric. The extraction of opium outside
the pharmaceutical industry is strictly con¬
trolled in the West.
OPIUM WAR (1839-42) , fought in
China by the British, the first in aseries
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O P T I C A L F I B E R , a fi n e s i r a n d o f
transparent material, usually high-purity
glass coated with protective material, that
is able to guide light through it by
repeated internal reflection from its sur¬
face. TTie technology of these fibers and
their applications is called Tiber optics.

Abundle of parallel fibers can transmit'
an image no matter how the bundle is
bent, each fiber carrying adot of light
from one end to the corresponding point at
the other end. Fiber optics is used in this
way in medical instruments to explore the
gastrointestinal tract. Optical fibers are
coming into use as asubstitute for
telephone cables, the voice information
being converted into pulses of laser light.
Communications are expected to be the
major application of fiber optics in the fu¬
t u r e .

OPTICAL ILLUSION, an i l lusion of
vision; usually refers to an illusion affec¬
ting spatial relations, especially of the
group designated geometrical illusions.
OPTICS, the science of light and vision.
Physical optics deal with the nature of
UGKT (see also color ; d i ff ract ion;
i n t e r f e r e n c e ; p o l a r i z e d u g h t ; s p e c t r o s ¬

copy). Geometrical optics consider the be¬
havior of light in optical instruments (see
a b e r r a t i o n , o p t i c a l ; c a m e r a ; m i c r o s c o p e ;
R E F L E C n O N ; R F - F R A C n O N , S P E C T R U M ; T E L E ¬

SCOPE). Physiological optics are concerned
with vision (see eye).
O P T O M E T R Y, m e a s u r e m e n t o f t h e
acuity of vision and the degree of lens
correction required to restore "normal
vision" in subjects with refractive errors
(MYOPIA, hyperopia, ASTlGMA'nSM). ItS
principal instrument is achart of letters
which subtend specific angles to the eye at
agiven distance; temporary lenses being
used to correct each eye. (See glasses.)
ORACLE, in ancient times, the answer
by agod or goddess to ahuman ques¬
tioner, or the shrine at which the answer
was given usually through apriest or
priestess (also called oracles). There were
oracles in Egypt and Rome, but the
greatest were in Greece at Delphi, where
Apollo spoke through apriestess, the
I’ylhia, and Zeus' oracle at Dodona.
Answers, often to important political
questions, were obtained direct, or derived
from dreams, from signs, such as the rus¬
tling of leaves in asacred tree, and from
divination by lot.
O R A N G E , c i t r u s f r u i t o b t a i n e d f r o m a
number of trees and shrubs of the genus
Ctrnij. Oranges have been in cultivation
since ancient t imes, but probably

originated in tropical regions of Asia, The
sweet or China orange {Citrus sinensis)
and the mandarin orange (C. reticulata)
are the main species in cultivation; their
main uses being as dessert fruit and for
making orange drinks. The Seville or sour
orange (C. auraniium) is mainly used in
the preparation of marmalades. Family:
Rutaceae.
ORANGE, House of , an important
dynasty in the Netherlands since the 16th
century. The line has included William HI
of England and, since 1815, the munarchs
of the Netherlands, including the present
Queen Beatrix.
ORANGEMEN, or Loyal Orange In¬
stitution, aProtestant (chiefly Ulster)
society, which since the first (1795) lodge
has identified with the Protestant ascen¬
dancy in Ireland and. more recently, union
with Britain. The name is from William of

Orange (see boyne, battle of. vti l-
LlAMUl).
ORANGUTAN, Pongo pygmaeus, a
large, red. anthropoid ape of Sumatra and
Borneo. Animals of thick rain forests, they
are truly arboreal apes, walking quadru-
pedally along branches, or bipedally. with
the arms holding on â ve. Occasionally
the orangutan brachiates for short distair-
ces. They can move along the ground, but
rarely descend from the trees. Orangutans
are vegetarians, feeding mainly on leaves,
buds and fruit.
ORATORIANS, Roman Catholic con¬
gregation founded cl575 in Rome by St.
Phil ip Neri. Members, organized in
autonomous congregations, are secular
priests who take no vows, newman
founded oratories in Birmingham (1848)
and London (1849). Aseparate society
was founded in 1611 in Paris by Pierre de
B^ ruUe .

ORATORIO, amusical composition fCN
vocal soloists, chorus and orch îra, usual¬
ly with areligious subject. The form
e v o l v e d c l 6 0 0 f r o m m e d i e v a l s a c r e d
drama. Early oratorio composers include
SCARLATTI. J. S. BACH and HANDEL, whOSC
Messiah i.s probably the most famous
oratorio. Among later oratorio composers
are BEBntovFJt, Mendelssohn and eloar.
ORBIT, the path followed by one celes¬
tial body revolving under the influence of
gravity (see ORAVTTAnoN) about another.
In the solar system, the planets orbit the
sun, and the moons the planets, in ellipti¬
cal paths, although Triton's orbit of nep-
TUNE is as far as can be determined pter-
fectly circular. The point in the planetary,
asteroidal or cornet^ orbit closest to the
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again until almost (^. Propagation is
accomplished by planting divisicms.
ORDER. See taxonomy.
ORDINANCE, rule, decree, or command
usually prepared locally K) maintain order
and control in cities, towns, or settlements
where const i tu t ions or laws of command

have not yet been prepared.
ORDINATION, in the Christian Church,
the ceremonial appointment to one of the
ortters of ministoy. The ordination of bis-

is usually called consecration.
Regarded by the Roman Catholic Church
as aSACKAMENT, ordinatioo is performed
in Episcopal churches by abishop (see
also APOSTOuc SUCCESSION), and in Pres¬
byterian churches by the presbytery. The
rite includes prayer and tte laying on of
hands, traditionaJly in aeuchaiistic con¬
t e x t

ORDOVICIAN, die second period of the
PAi.EOZOic, which lasted from about 500 to
440 million years ago and immediately
followed the Cambrian. (See oeouxiy.)
ORE, aggregate of minerals and rocks
from which it is commercially worthwhile
to extract minerals (usually metals). An
ore has three parts: the country rock in
which the deposit is found; the gangue,
the unwanted rocks and minerals of the

deposit; and the desired mineral itself.
MU4ING techniques depend greatly on the
form and position of the deposiL
OREGON, the Beaver State. Pacific state
of the US West, partially bordered on the
Nby the Columbia Rand on the Eby the
Snake R. Die parallel Coast Ranges and
Cascade Range run N-S through E
Oregon, divided by the fertile Willamette
Valley. The Columbia Plateau occupies
most of the W.

Br i t ish and Amer ican fur t raders were
already active in the Columbia Rarea
when the Lewis and Clark Expedition ar¬
rived there in 1905. Reports of the beauty
of the Willamette Valley brought streams
of migrants over the Oregon Trail in the
1840s. The valley was planted in wheat
and later in vegetables and fruit. The east¬
ern plateau was occupied by cattle and
sheep ranches.

Early in the 20th century lumbering be¬
came the state’s chief industry, which has
led to increasing concern about the en¬
vironment. Large areas of forest are
protected by the US government, which
has also bui l t dams on the Columbia R
that provide hydroelectric power for
Oregon’s industries and water for irrigated
farms on the Eplateau. Oregon attracts
tourists and new residents in such num-

sun is called its perihelion', the farthest
point is termed aphelion. In the case of a
moon or artificial satellite orbiting aplanet
or other moon, the corresponding terras
are perigee and apogee. (Sm also kepler'S
LAWS.) Celestial dejects of similar masses
may oihit each othu, particularly doubls
S T A R S

ORCAGNA or ARCAGNOLO (cl308-
1368), painter, sculptor and arcltitect of
Florence. Italy, leading artist in the Byzan¬
tine Gothic style. His work includes the
Strozzi chapel altarpiece in S. Maria
Novella and the Oisanmichele tabernacle,
Florence.
ORCHESTRA, the name given to most
instrumental groups of more than afew
players. The modem orchestra dates from
the birth of otera c1600. The first great
(^>eratic composer, mwievereu, wrote for
orchestra, and for some time opera and ot-
chestial music were closely linked. As the
VIOLIN family replaced viols, composers
like viVALDL J. S. BACH and handel began
to write purely orchestral music.

The SYMPHONY was developed around
the same time (17(X)) from the operatic
overture. In the I8th century haydn or¬
ganized the orchestra into four groups:
string, woodwind, brass and percussion—
abasic pattern that has not altered. With
the great I8th- and i9th-centu^ com¬
posers, the orchestra came to dominate the
muskd scene. New and more numerous
instruments were introduced, permanent
orchestras established, and the ait of con¬
ducting developed. The 20th century has
seen amovement to return to smaller en¬
sembles.
ORCHIDS, plants of the very large fami¬
ly Orchidaceae (15,000-30,000 species)
which produrre colorful and elaborate
flowers. Some species are native to cold
and temperate regions, but most occur in
tropical, damp climates. Some grow as
EPIPHYTES on forest trees. Orchid flowers
are specially adapted to insect pollina-
TiON, some requiring aparticular species
of insect.

Orchids produce minute seeds that are
devoid of stored food and thus require the
aid of fungi to supply the nourishment
needed for germination. Orchids are of lit¬
tle economic importance except as curious
ornamental plants; cultivation has
developed into an extensive hobby
throughout the world. As house plants
they should be grown in sunny vrindows
at average house temperatures; they do
well in fluorescent-light gardens. The soil
should be drenched and then not watered
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on route of 19th-century America between
Independence. Mo., on the Missouri, and
the Columbia Rregion of the Pacific
Northwest. The 2,00bmi trail was most
popular in the 1840s, before the beginning
o f t h e C a l i f o r n i a n r u s h . I n t h a t
decade at least 10,000 pioneers made the
arduous trek from NE Kansas, along the R
Platte in Nebraska, to Fort Laramie,
Wyoming. From there they crossed the
Rockies at South Pass and passed through
Snake River country to Fort Vancouver.
The journey was recounted in Francis
Parkinan’s classic The Oregon Trail
( 1849 ) .
ORESTES, in Greek mythology, the son
of Agamemnon and Clyteimiestra.
ORGAN, amusical instrument in which
air is blown into pipes of different shape
and size to produce arange of notes.
Organ pipes are of two kinds: flue pif>es
which work l i ke aflu te o r recorder, and
reed pipes which operate on the same
principle as aclarinet or oboe. Although
organs go back to ancient times, the main
developments in organ building took place
between the 14th and the 18th centuries.
Composers like J. P. Sweelinck (1562-
1621) and Buxtehude paved the way fori.
S. BACH, the greatest of all composers for
the organ.

Bach and HANDEL wrote for the baroque
organ, arelatively small instrument. In the
19th century many great organs were
built, precursors of the huge electric-
powertd organs built in the 1920s and
1 9 3 0 s i n c i n e m a s a n d t h e a t e r s . T h e
modem Hammond organ produces its
sound electronically. Small electronic or¬
gans are now frequently used by pop
groups. (See also harmonium.)
ORGANIC CHEMISTRY, major branch
of CHEMISTRY comprising the study of
CARBON compounds containing hydrogen
(simple cailwn compounds such as carbon
dioxide being usually deemed inorganic).
This apparently specialized field is in fact
wide and varied, because of carbon's al¬
most unique ability to form linked chains
of atoms to any length and complexity; far
more organic compounds are known than
inorganic.

Organic compounds form the basic stuff
of living tissue (sec also biochemistry),
and until the mid-l9th century, when or¬
ganic syntheses were achieved, a"vital
force" wa.s thought necessary to make
them. The 19th-cenmry development of
quantitative ANALYSIS by J. uebio and J. B.
A. DUMAS and of structural iheoiy by S.
Cannizzaro and F. A. kekui.^ laid the basis

Oregon Profile
Name of state: Oregon
Capital: Salem (Other cities; Portland,
Eugene)
Neighbors: Wash., Calif., Nev., Idaho
Statehood: Feb. 14,18S9 (33rd state)
Fami l i a r name: BeaverS ia te
Area: 96,98 Isq mi
Population (1990): 2.842,000 (Rank: 29)
%change 1980-90: 7.9
Density per sq mi: 29.6
%metropolitan: 68.S
Electoral votes: 7

Racial comp.: White, 92.8%; black.
1.6%; Hispanic, 4.0%; Asian, 2.4%;
Amer ind, 1 .4%
Per cap i ta monev income (1989) :
$11,095 (Rank: 31)
E l e v a t i o n :
Hood, Lowest-sea level. Pacific Ocean
M o t t o : " T h e U n i o n "
State flower: Oregon grape
State bi rd: Western meadowlark
State tree: Douglas fir
State song: "Oregon. My Oregon"
I N D U S T R Y A N D T R A D E
Gross state product (1989):
$41.9 bil. (Rank: 31
Farm products: Cattle, greenhouse,
wheat, dairy products
Farm marketings (1989):
$2.3 bil. (Rank: 26)
Manufactures: Wood products, food
products, paper products, machinery,
scientific instruments, electrical equip¬
m e n t

Value of mfrs. shipped (1989):
S25.8 bil. (Rank; 28)

Highesl-11,245ft, M o u n t

bers as to alarm Oregonians about the
threat to the quality of life there. The state
is culturally liberal.
OREGON GRAPE, wi ld, flower ing,
low-growing evergreen plant producing
small blue edible berries in the fall, of the
genus Mahonia. Found also in Washing¬
ton and British Columbia, it is Oregon's
state flower.
OREGON TRAIL, famous pioneer wag-
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Egypt, Origen tried to reconcile Greek
philosophy with Christian theology in
such works as his De Principiis and Co¬
ntra Cetsum.

ORIGINAL SIN, in Chrisrian theology,
t h e s t a t e o f s i n f u l n e s s i n w h i c h a l l
mank ind i s bom, and wh ich i s the roo t
cause of all actual sins. According to St.
PAUL, when Adam disobeyed God (the
Fall), the whole human race fell in
solidarity with him and inherited his sin
and guilt, losing supernatural grace and
commun ion w i th God , and our f ree w i l l
was made spiritually inoperative. In
Catholic theology, original sin is washed
away in baptism.
O R I N O C O R I V E R , g r e a t r i v e r o f
Ve n e z u e l a i n N S o u t h A m e r i c a , a b o u t
l,7(X)mi long. It rises in the Parima high¬
lands of SE Venezuela and eventually
flows into the Atlantic Ocean through a
7,000sq mi delta. It is mostly navigable.
ORIOLE, the name of several members
of the blackbird family. Most species live
in tropical America, where both sexes are
brightly colored; in temperate regions the
females are olive black and brilliant oran¬
ge. The Baltimore oriole is black and bril¬
liant orange. Orioles build their nests of
woven grass, and some build hanging
nests or large communal nests occupied
by several families.
ORION, the hunter, alarge and bri^t
constellation near the equator of the sky.
From the Northern Hemisphere Orion is
visible in the south during winter even¬
ings. It contains the rirst-magnitude stars
Betelgeusc and Rigcl. The famous Orion
nebula lies below the three stars that form
the hunter's belt.
ORISKANY, Battle of, fought on Aug.
6, 1777, in central N.Y. during the
REVW-UTiONARY WAR. The British and In¬
dians ambushed the Americans, and there
were severe losses on both sides.
ORLl̂ ANS, family name of two branches
of the French royal line. The House of Va-
lois-Orl6ans was founded by Louis, Duke
of Orldans (1372-1407), whose grandson
ascended the throne (1498) as louis xd.
T h e H o u s e o f B o u r b o n - O r l d a n s w a s

founded by Philippe, Duke of Orldans
(164&-1701), abrother of king louis xiv.
His son, Philippe (1674-1723), was regent
of France 1715-23. louis raujppE was the
s o l e m e m b e r o f t h e H o u s e t o b e c o m e
king.
ORMANDY, Eugene (1899-1985), Hun-
garian-bom US conductor, afamous inter¬
preter of Romantic woiks. Trained as a
violinist, he became permanent conductor

for modem organic chemistry.
Organic compounds are classified as

a r o m a t i c o ralicyclic,
heterocyclic (see hydrocarbons), accord¬
ing to the structure of the skeleton of the
moie^e, and are further subdivided in
terms of the functional groups present.
O R G A N I Z A T I O N F O R E C O N O M I C
C O O P E R AT I O N A N D D E V E L O P ¬
MENT (OECD), aconsultative organiza¬
tion set up in 1961 to coordinate economic
policies and encourage economic growth
and world trade. Its 24 members include

19 European countries, the US, Canada,
Australia, New Zealand, and Japan^
O R G A N I Z A T I O N
UNITY (OAU), an association of the in¬
dependent African states (excluding South
Atnca) which aims to promote unity and
eradicate colonialism in Africa. Founded
in 1963, the OAU has apermanent
secretariat in Addis Ab^a, Ethiopia, and
has had great influence at the United Na¬
t ions .
O R G A N I Z AT I O N O F A M E R I C A N
STATES (OAS), an association of 32
republics of the Americas which aims to
settle disputes peacefully, to create acol¬
lective security system, and to coordinate
the work of other intra-American bodies.
The OAS was founded in Bogotd, Colom¬
bia, in 1948 and has apermanent
secretariat in Washington, D.C. Cuba was
excluded from membership in 1962.
ORGANIZATION OF PETROLEUM
EXPORTING COUNTRIES (OPEC),
an association founded in 1960 by Iran,
Iraq, Kuwait, Libya. Saudi Arabia and
Venezuela. OPEC’s membership ex¬
panded to include Qatar. Indonesia.
United Arab Emirates, Algeria, Nigeria,
Ecuador and Gabon, and its power in¬
creased dramatically in the 1970s, when
many countries in the world became in¬
creasingly dependent on its oil to run their
economies. In 1973 OPEC quadrupled
world oil prices; it tripled them again be¬
tween 1974 and 1980. In the 1980s, how¬
ever. OPEC’s power to control oil prices
declined because of the inability of its
members to agree on production limits,
the growing number of non-OPEC
producers, and the dramatic success of

indust r ia l

aliphatic,

O F A F R I C A N

c o n s e r v a t i o n m e a s u r e s i n
countr ies.
ORIGAMI, art of folding paper into
forms such as dolls and birds, originating
in Japan in the lOth century.
ORIGEN (AD cl85-c254), one of the
foremost radical theologians of the early
Christian Church. Bom in Alexandria,
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ofthe Philadelphia Orchestra in 1938.
ORNITHOLOGY, the scientific study of
BIRDS. The observat ion of birds in their

natural environment has along history and
is now so popular as to ^the most
widespread of zoological hobbies.
OROZCO, Jos^ Clemente (1883-1949),
major Mexican painter, who exploited the
frê  technique in his large-scale murals,
which express strong social convictions.
His most famous works include the fresco

Prometheus (\9i0) and amural, Epic Cul¬
ture in the New IVflrW (1932-34).
ORPHEUS, in Greek mythology, famous
musician of Thrace. Son of the Muse Cal¬
liope, he could tame wild beasts with his
lyre-playing. After the death of his wife
Eurydice. Orpheus sought her in Hades.
He was flowed to lead her back to earth
providing he did not look back, but he
could not resist the temptation, and
Eurydice vanished forever. He is said to
have been killed by the women followers
of DIONYSUS in Thrace. He was regarded as
the founder of the Orphic mystery cult.
O R T E G A S A A V E D R A ,
(1945- ), Nicaraguan revolution^ and
politician. Aleader of the Marxist San-
dinista National Liberation Front (FSLN)
in the guerrilla war that drove Proident
Anasi^o somoza Debayle From power in
1979, he was one of five Sandinistas who
took control of the government. In 1984
he was elected president. He presided over
adeteriorating economy while fighting
continuously against US-supported con¬
tras. In 19^ he was defeated for reelec¬
t ion .
O R T E G A Y G A S S E T, i o s i ( 1 8 8 3 -
1955). Spanish philosopher, whose best-
known work. The Revolt of the Masses
(1929). attributes Western decadence to
the revolt of "mass man" against an intel¬
lectual elite. His philosophy attempts to
reconcile reason with individual l ives and
needs.
ORTHODOX CHURCHES, the family
of Christian churches that developed out
of the EASTERN CHURCH, remaining or¬
t h o d o x w h e n t h e n e s t o r i a n s a n d
MONORHYsrTE CHURCHES Separated. They
finally broke with Rome in the great
SCHLSM of 1054. Each church is inde¬

pendent, but all are in full communion and
acknowledge the honorary primacy of the
ecumenical patriarch of Constantinople;
some are patriarchates, others are gov¬
erned by synods.

The ancient patriarchate.s of Constan¬
t i n o p l e . A l e x a n d r i a , A n t i o c h a n d
Jerusalem are dwarfed by the more recent

churches of Russia, Serbia. Rumania, Bul¬
garia, Georgia, Greece, Cyprus and others.
There are now approximately 75 million
Orthodox worldwide, including about 5
million in the US. Orthodoxy accepts the
first seven ecumenical councils, but often
prefers not to define dogma vety closely;
it is characterized by monacticism, venera¬
tion of icons and the importance of the
laity. It rejects papal claims, the im¬
maculate coNCEfTiON and purgatory and

does not require clerical celibacy.
ORTHOPEDIC^ speciality within
surgery, dealing with bone and soft-tissue
disease, damage and deformity. Its name
derives from 17th-century treatments
designed to produce "straî l children."
Until the advent of anesthetics, asepsis
and X-RAYS, its methods were restricted to
amivtation and manipulation for disloca¬
tion. etc.

Treatment of congenital deformity;
FRACTURES and TUMORS of bonc; oste¬
omyelitis; arthritis, and joint dislocation
are common in modem orthopedies.
Methods range from the use of splints,
ETiYsiOTHERAFY and manipulation, to surgi¬
cal correction of deformity, fixing of frac¬
tures and refashioning or replacement of
joints. Suture or transposition of tendons,
MUSCLES or nerves is p̂ ormed.
ORWELL, Geo^e (1903-1950), pen
name of the English novelist Eric Arthur
Blair, famous principally for Animal Farm
(1945), asavage satire on communist
revolution, and Nineteen Eighty-Four
(1949), depicting adehumanizing tota¬
litarian society. Orwell was also acritic
and essayist. Other works include the
semi-autobiographical The Road to Wigan
Pier (1937), and Horwge to Catalonia
(1938). an account of his experiences in
the SPANISH CIVIL WAR.
ORYX, one of the most beautiful of
antelopes, with awhite or fawn coat and
long curving horns. The five species,
which includ̂ e the gemsbok, live in the
desert regions of Africa and the Arabian
peninsula. The Arabian oryx is now very
rare but it is being bred in azoo in
Phoenix. Ar izona.
OSAGE INDIANS, Plains IndiMi tribe of
the Siouan language group who lived in
what is now WMo. and Ark. in the late

17th century- In 1872 they were moved to
areservation in Okla., and became one of
Che richest communities in the world when
o i l was d iscovered on the i r reserva t ion
two decades later.
OSAGE ORANGE, at ree or ig inal ly
found only in Texas, Oklahoma, and

D a n i d
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and husband of Isis, and father of Hc*us.
He was killed by his evil brother Set, but
restored to life by Isis. His cull was impor¬
tant in dynastic Egypt, and later becme
popular in the Roman Empire. Abene¬
factor of mankind, Osiris was ruler of the
underworld and also alife-giving power,
symbolmng the creative forces of nature.
OSLO, coital, largest city and chief
seaport of Norway. Founded cl050, it was
rebuilt after the ^eat fire of 1624. Be¬
tween 1625 and 192S i t was known as
Christiania or Kristiania. Today it is
Norway’s chief commercial, industrial and
culniral center. Oslo has many fine
museums, castles and pwks. The Viking
Ship Museum and the Vigeland Sculpture
Park are especially noteworthy.
Pop 457,500.
OSMIUM, chemical element; symbol Os;
at.wL 190.2; at.no. 76; valence 0to +8,
more usually +3, +4, -f6. and +8. Osmium
occurs in iridosmine and in pladoum-bear-
ing rivtf sands of the Urds, North and
S o u t h A m e r i c a . T h e m e t a l i s l u s t r o u s ,
bluish-white, extremely hard, and brittle
even at high temperatures. It has the
highest melting point and lowest vapor
pressure of the platinum group. The metal
is almost entirely used to produce very
hard alloys, wi* other metals of the
platinum group, for fountain pen dps. in¬
strument pivots, and electrical contacts.
OSMOSIS, the diffusion of asolvent
dirougb asemipermeable membrane dial
s^arates two solutions of different con¬
centration, the movement being fiom the
more dilute to the more concentrated solu¬
tion, owing to the thermodynamic tenden¬
cy to eqû ize the concentrations. The liq¬
uid flow may be opposed by applying
pressure to the more concentrated solu¬
tion: die pressure required to reduce the
flow to zero from apure solvent to agiven
solution is known as the osmotic pressure
of the solution. Osmosis was studied by
T h o m a s G r a h a m , w h o c o i n e d t h e t e r m
(1858); in 1886 Van’t Hoff showed that,
for chlute solutions (obeying Henry’s
Law), the osmotic pressure varies with
temperature and concentration as if the
solute were aoas occupying the volume
of the so lu t ion . Th is enab les mo lecu la r
WEIGHTS to be calculated f rom osmot ic
pressure measurements, and degrees of
ion ic d issoc ia t ion to be es t imated. Os¬
mosis is important in dialysis and in water
transport in living tissue.
OSPREY, Pandion haliaetus. alarge
fish-eating bird of prey, found throughout
the world, except in South America. Also

Arkansas. It has large green fruits known
as hedge-apples and its elastic timber is
used for making archery bows.
OSBORNE, John (1929- ) , Br i t ish
dramatist whose Look Back in Anger
(1956) made him the first angry young
MAN of the 1950s and established anew
and vigorous realism in the theater. Later
plays include The Entertainer (1957),
Luther (1961 )and Inadmissible Evidence
(1964).
<%CARS. See acae«my awards.
OSCEOLA (C1804-1838), Indian leader
in the Second Seminole War against the
US (1835-42), who used guerrilla tactics
to resist aUS plan to transport the Semi¬
nole Indians from Fla. to Okla. He was
taken prisoner in 1837 and died in prison.
OSCILLATOR, adev ice conver t i ng
direct to alternating cunent (see blbc-
!nucTTY), used, for example, in generating
RADIO waves. Most types are based on an
electronic amplifier, asmall portion of
the output being returned via afeedback
circuit CO the input, so as to make the
oscillation self-sustaining. The feedback
signal must have the same phase as the
input: by varying the components of the
feedback circuit, the frequency for which
this occurs can be varied, so tlul the oscil¬
lator is easUy "tuned." "Crystal" oscil¬
lators incorporate apiezoelectric costal in
the tuning circuit for st^ility; in
"heterodyne" oscillators, the oû ut is the
beat frequency between two higher fre¬
quencies.
OSCILLOSCOPE, adevice using a
cathode ray tube to produce line graphs of
rapidly varying electrical signals. Since
nearly every physical effect can be con¬
verted into an electrical signal, the oscillo¬
scope is very widely used. Typically, the
sig^ controls the vertical deflection of
the beam whi le the hor izonta l deflect ion

increases steadily, produciî  agraph of
the signal as afunction of time. For peri¬
odic (repeating) signals, synchronization
of the horizont^ scan with the signal is
achieved by allowing the attainment by
the signal of some preset value to "trigger"
a n e w s c a n a f t e r o n e i s fi n i s h e d . M o s t
models allow two signals to be displayed
as functions of each other; dual-beam in¬
struments can display two as afunction of
time. Oscilloscopes usually op^tc from
DC to high frequencies, and will display
signals as low as afew millivolts.
OSIER, tree or shrub of the willow genus
Saiix, cultivated for basket making, in par¬
ticular Salix viminalis.
OSIRK, ancient Egyptian god, brother
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reduction of digits in the horse's hoof.
Ostriches are polygamous, living in
groups of asingle male and his harem.
OS'ITftOGOTHS(Easl Goths), branch of
the CiOTHS. aGermanic people who
originally occupied the lands to the Nof
the Black Sea. The accession of their king
Theodoric the Great in 471 heralded an al¬

liance with Zeno, emperor of the East
Roman Empire. On Zeno’s orders,
Theodoric invaded Italy in 488 and
reduced it to Ostrogothtc rule in 493,
ruling from Ravenna. The Byzantine
genera] Belisarius destroyed Ostrogothic
rule in the 530s; asubsequent Ostrogothic
revolt was swiftly crushed in 552.
OSTROVSKY, A lexander
layevlch (1823-1886), Russian dramatist
whose plays, usually about merchants and
minor officials, are marked by powerful
characterization and strong drama. His
masterpiece is 77ie 5romi (I860), adomes¬
tic tragedy.
OSWALD, Lee Harvey (1939-1963), the
alleged assassin of President John F. Ken¬
nedy in Dallas, Texas, on Nov. 22, 1963,
and of alocal police officer. Aformer
marine, he had l ived in the USSR 1959-
62. He was himself shot dead by Dallas
nightclub owner Jack Ruby while being
transferred from the city to the county jaU
on Nov. 24. The Warren Report (1964) on
the investigation of Kennedy's assassina¬
tion declared Oswald the sole assassin.
OTIS, Elisha Graves (1811-1861), US
inventor of the safety elevator (1852), first
installed for passenger use in 1856, New
York City.
OTTAWA, cap i ta l c i ty o f Canada,
situated at the junction of Ottawa and
Rideau Rivers, in SE Ontario. Ottawa is
principally agovempient center; amajor
tourist attraction is the group of Parlia¬
ment buildings, built in Victorian Gothic
style. The city was built as alogging com¬
munity, Bytown, in 1827, during the con¬
s t r u c t i o n o f t h e R i d e a u c a n a l w h i c h
divides the city. It became Ottawa (an
anglicization of the local Outawouais
Indians' name) in 1854, and capital in
1867. Pop (c i ty) 3(M,500; (metro)
820 ,700 .
O T TA W A I N D I A N S , l a r g e N o r t h
American tribe of the Algonquian family
originally inhabiting, with the ojibwa and
POTAWAimii INDIANS, the region Nof the
Great Lakes. The Ottawa later moved to
Manitouiin Island. They were active
traders and negotiated with the French.
OTTERS, aquatic or semiaquatic car¬
nivores of the weasel family, subfamily

known as the fish hawk, the osprey oc¬
cupies both marine and freshwater areas,
cruising above the water and plunging to
lake the fish in its talons. The ftiture of the

osprey is in some doubt in both Europe
and North America, where it has suffered
from increased use of persistent pesticides.
OSTEND MANIFESTO, agreement
drawn up in Ostende (Ostend), Belgium in
1854 by three proslavery US diplomats,
J a m e s b u c h a n a n , J o h n Y. M a s o n a n d
Pierre Soul6. The manifesto implied that if
Spain refused to sell Cuba the US would
forcibly seize the island. The diplomats,
who probably hoped to make Cuba a
Union slave stale, were denounced by all
the political parties.
O S T E O M Y E L I T I S , b a c t e r i a i . i n f e c t i o n
of BONE, usually caused by staphylo¬
coccus , sTKEP iococcus and sa lmone l l a
carried to the bone by the blood, or gain¬
ing access through open fractures. It
commonly affects children, causing fever
and local pain. If untreated or partially
created, it may become chronic with bone
destruction and adischarging sinus, an¬
tibiotics and surgical drainage are (re-
quently necessary.
OSTEOPATHY, asystem of health care
founded by Andrew Taylor Still (1828-
1917) based on the theoiy that the body is
capable of making iis own remedies
against disease and ocher toxic conditions
when it is in normal structural relationship
and ha.s favorable envi ronmental condi¬
tions and adequate nutrition. It utilizes
general ly accepted physical, phar¬
macological. and surgical methods of
diagnosis and therapy, but goes beyond
general medicine in its distinctive recogni¬
tion of the function of the musculoskeletal

system in health and disease. All 50 states
and the District of Columbia provide for
the unlimited practice of medicine and
surgery by osteopathic physicians.
OSTEOPOROSIS, sof tening of the
bones. It is llte almost universal disease of
older folks. Osteoporosis affects the entire
skeleton. The back, legs, and feet are af¬
f e c t e d .

Osteoporosis is responsible for the more
than 750.000 bone fractures each year in
women over 40 years of age in the US.
OSTRICH, Struihio camelus, the largest
living bird, at one time found throughout
Africa and SW Asia, but now common in

the wild only in EAfrica. They are flight¬
less birds, well adapted to aterrestrial life.
They have long powerful leg^ with two
toes on each foot, an adaptation for run¬
ning over dry grassland parallel to the

N i k o -
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During the 1700s and 1800s the decay¬
ing empire fought against Russia and
Greece won its independence. The refor¬
mist Young Turk movement led the em¬
pire into WWI on die German side, with
disastrous results. HnaUy, the nationalists,
led by ataturk, depos^ and exiled the
l a s t S u l t a n , M o h a m m e d V I , a n d
proclaimed the Turkish republic in 1922.
OVARY, the female reproductive organ.
In plants it contains the ovules (see
FtowES). in humans, the follicles in which
the eggs (ova) develop (see estrogen;
fe r t i l i za t i on ; game te ; p roges te rone ; r e¬
p r o d u c t i o n ) .
OVENBIRD, member o f the wood
warbler family, a6in-long bird whose
grassy rounded nest, with aside opening
built on the ground, resembles an adobe
oven. It is dull green with awhite flecked
breast and arust crown.
OVERLAND MAIL COMPANY, US
stage coach company. It was established
under government contract in 1858 by
John Butterfield; it provided a25-day pas¬
senger and mail service between St. Louis
and San Francisco. The company was ac¬
quired by Weils, Fargo, 1866, and ceased
operation with the completion of the
transcontinental railroad.
OVERLAND TRAIL, name of westward
migration routes in the US. in particular
for the Sal ternat ive route to the Oregon
trail, and for the route to the Cal.
goldfields. This latter trail went from Fort
Bridget to Sutter’s Fort, Cal., and dupli¬
cated in part the Mormon Trail.
O V E R W E I G H T. S e e o s E s r r v.
OVID (Publius Ovidius Naso; 43 BC-AD
18), Latin poet Popular in his time, he
was exiled by the emperor Augustus to the
Black Sea in AD 8and died there; his Sor¬
rows and Letters from Ponrus are pleas for
h i s r e t u r n . H e w a s a m a s t e r o f e r o t i c

poetry, as in his Amores and Art of Love,
but his Metamorphoses, acollection of
myths linked by their common theme of
change, is generally considered to be his
finest work.
O V U L AT I O N . S e e m e n s t r u a t i o n .
OWEN, two industrialists and social
reformers. Robert Owen (17711961858)
was asocialist and pioneer of the coopera¬
tive movement. He introduced better con¬
ditions in his cotton mills in Scotland and
was active in the trade union movement in
Britain. In the US Owen set up short-lived
"villages of cooperation," such as that at
NEW HARMONY, lud. R«^rt Dale Owen
(1801-1877), his son, campaigned in the
US for birth control, women’s property

Lmrinae. Hiere are five freshwater genera
and one marine genus. TTie body is lithe
and muscular, built for vigorous swim¬
ming, and covered with thick fur. The
paws are generally webbed. The nostrils
and eyes may be shut when swimming un¬
derwater. The prey consists of small fish,
eels, crayfish and frogs. The sea otter’s
diet is more specialized; sea otters have
powerful rounded molars adapted for
cnishing sea urchins, abalones and mus¬
sels. Atool-using animal, it floats on its
back, breaking open the urchin- or mussel-
shell on ascone anvil balanced on its
chest. Unlike most other wild animals, ot¬
ters remain playful as adults.
OTTO, name of four Holy Roman
Emperors: Otto Ithe Great (912-973)
was founder and first emperor of the Holy
Roman Empire from 962. King of Saxony
from 936, he invaded Italy and declared
himself king of the Lombards (951). He
subdued the Poles and Bohemians and
routed the Magyars of Hungary (955).
Otto was crowned emperor in Rome (962)
for helping Pope John XII against Beren-
gar II. Otto n(955-983), succeeded his
father Otto Ias emperor 973-83. He
crushed the rebellion of Henry, duke of
Bavaria, defeated the Danes (974), but
felled to extend his empire in Italy and
was badly defeated by ̂ e Saracens in S
Italy (982). Otto III {980-l(X)2) succee¬
ded Iris fadier Otto II as emperor 996-
1002, after aregency. He lived in Rome
and planned to make it the capital of avast
theocratic empire. Otto IV (cl 174-1218),
emperor 1198961215, was excotnmuni-
caled by Pope innocent ufor attempting
to master pans of Italy in 1210, and later
deposed.
OTTOMAN EMPIRE, vast empire of
the Ottoman Turks which at its height,
during the reign of Sultan suleiman i.
stretched from the far shore of the Black
Sea and the Persian Gulf in the Eto Budar
pest in the Nand Algiers in the W.

The Ottoman Turks, led by Osman I,
entered Asia Minor in the late 1200s and.
expanding rapidly, made Bursa their capi¬
tal in 1326. They crossed to the Balkan
Peninsula (1345) and in 1453 Constan¬
tinople fell to Mohammed II. The empire
continued to expand in the 16th century
under Selim I, the Terrible, 1512-20 and
reached its zenith under Suleiman I. How¬
ever, Suleiman 1failed to capture Vienna
(1529) and was driven back at Malta
0565). Directly after his death, the Ol-
tcanan fleet was annihi l^ed at the naval
battle of LEPAOTO (1571).
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rights, state public schools and slave
emancipation. He was amember of Con¬
gress from Ind. 1843-47.
OWEN, Wilf t«l (1893-1918). Bri t ish
poet who wrote movingly of the savagery
and human sacrifice in VA^; he was
deeply influenced by Sieghied sassoon.
Owen was k i l led in act ion aweek before
the end of WWI. Nine of his poems fonn
the text of BRrrreNS War Requiem {\962),
apowerful anti-war statement.
O W E N G L E N D O W E R . S e e g l e n d o w e r .
O W E N .

OWENS, Jesse (1913-1980), famous US
black athlete. In 1935-36 he broke three
world records at college athletic meets. By
winning the 100- and 200-meter dash, the
400-meter relay and the broad jump at the
1936 Berlin Olympics, he shattered
Hitler's attempt to demonstrate "Aryan su¬
periority."
OWLS, soft-plumaged, nocturnal birds of
prey. Owls have large eyes, directed for-
wa^ and all have pronounced facial
disks. Some species develop ear tufts and
most have extremely sensitive hearing.
Many species hunt primarily on auditory
cues, liic eyes are also extremely power¬
f u l : s o m e 3 5 - 1 0 0 t i m e s m o r e s e n s i t i v e
than our own. All owls are soft-feathered
and their flight is completely silent. There
are two main families, the Tymnidae, or
bam owls, with heart-shaped facial disks,
and the Strigidae, which contain the or¬
ders Buboninae, to which the majority of
species belong, and the Striginae.
OX, term zoologically applied to many
members of the Bovidaex ̂ so, in common
usage, acastrated bull used for draft pur¬
poses or for its meat.
OXFORD MOVEMENT, 19th-century
religious movement aiming to revitalize
the Church of England by reintroducing
t rad i t iona l Catho l ic p rac t ices and
doctrines. It started in 1833 in Oxford, its
leaders. John Keble, J. H. newman and,
later, Edward Pusey. wrote aseries of
Tracts for the Tunes to publish their
opinions. They became known as the
"Tractarians." Despite violent controversy
over the Romeward tendency of some—
culminating in Newman's conversion to
Roman Catholicism (1845)—and over
ritualism (from 1850), the movement has
had great influence in the Anglican
C h u r c h .
OXFORD UNIVERSITY, English uni¬
versity in Oxford comprising nê y 50 af¬
filiate but autonomous colleges and halls,
agreat center of learning since its founda¬
tion in the 12th century. The oldest men's

college is University (1249), and the
oldest women’s college is Lady Margaret
Hall (1879). The major university library
is the famous Bodleian.

OXIDE, acompound of oxygen and
another element, frequently pn̂ uced by
burning the element or acompound of it
in air or oxygen.
OXUS. See amu darya.

OXYGEN (O), gaseous nonmetal in
Group VIA of the periodic table, com¬
prising 21% by volume of the atmosphere
and about 50% by weight of the earth’s
crust. It was first prepared by scheele and
PRIESTLEY, and named oxygens by
LAVOISIER Gaseous oxygen is colorless,
odorless and tasteless; liquid oxygen is
pale blue.

Oxygen has two allotropes (see al¬
lotropy): OZONE (O3), which is meta¬
stable; and normal oxygen (Oz). which
shows paramagnetism (see magnetism)
because i t s d ia tomic mo lecu le has two

electrons with unpaired spins. Oxygen is
prepared in the laboratory by heating mer¬
curic oxide or potassium chlorate (with
manganese dioxide catalyst). I t is
produced industrially by Iractiona] distil-
latiun of liquid air. Oxygen is very reac¬
tive, yielding oxides with almost all other
elements, and in some cases peroxides.

Almost all life depends on chemical
reactions with oxygen to produce energy.
Animals receive oxygen from the air. as
do fish from the water (see respiration): it
is circulated through the body in the
bloodstream. The amount of oxygen in the
air, however, remains constant because of
PHOTOSYNTHESIS in plants and the decom¬
position of the sun's ultraviolet rays of
water vapor in the upper atmosphere.

Oxygen is used in vast quantities in
smelling and refining, especially of iron
and steel. Oxygen and acetylene are used
in oxyacetylene torches for cutting and
WELDING metals. Liquid oxygen is used in
rocket fuels. Oxygen has many medical
applications and is used in mixtures
tmathed by divers and high-altitude fliers.
It is also widely used in chemical syn¬
thesis.

OYSTERS, bivalve MOtiUSKS of shallow
coastal waters. The edible oysters, as dis¬
tinct from the pearl oysters (see pearl),
belong CO the family Ostreidae. While
other bivalves are able to move by means
of amuscular "foot," oysters have lost this
foo t and the an ima l l i ves cemen ted t o
some hard substrate. Like all bivalves,
oysters feed by removing suspended or¬
ganic particles from afeeding curiem of
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water drawn into the shell. Food particles
are trapped on highly filamentous gill
plates. Oysters are extensively fished and
cultivated all over the world.
OZAWA, Seiji (1935- ). Japanese con¬
ductor, bwt known for his fiery interpre¬
tations of Romantic and modem French
composers. He served as director of the
San Francisco Symphony Orchestra
(1970-76) and of the Boston Symphony
Orchestra and the Berkshire Music Fes¬
tival from 1973.
OZONE (O3). triatomic allotrope of
OXYGEN (see aixotoopy); blue gas with a
pungent odor. It is avery powerful oxidiz¬
ing agent and yields ozonides with olefip.
It decomposes rapidly above 100°C.
Ozone is made by subjecting oxygen to a
highvoltage electric discharge. It is laed
for killing germs, bleaching, removing ̂
pleasant odors from foods, sterilizing
water and in the production of azelaic
acid, mpl 93 *C, bpl 12*C.

The upper atmosphere contains alayer
of ozone, formed when u l t rav io le t
RADtATtoN from the sun acts on oxygen;
this layer protects the earth from the sun’s
ultraviolet rays. In recent decades there
has been significant reduction in the
amount of atmospheric ozone due to the
discharge into the atmosphere of
chlorofluorocarbons, industrial chemicals
widely used in rettgeration, insulating
foam, solvents, and aerosol propellants.
These remain in the atmosphere for long
periods and combine with and destroy
ozone molecules.

Scientists predict that as the ozone
shield thins and mote ultraviolet radiation
reaches the earth, there will be major in¬
creases in skin cancer and eye chsease
among humans and damage to marine life,
crops, and forests.

In 1988, the US, which had already
banned the use of chlorofluorocaihons in

aerosol propellants, became the first major
user and producer of chlorofluorocarbons
to ratify an international agreement to
reduce their production. Adopted in
Montreal in September 1987 by 31
countries, the agreement called for freez¬
ing the production and use of
c h l o r o fl u o r o c a r b o n s a t 1 9 8 6 l e v e l s i n
1989 and then rolling back production by
as much as 50% by 1999. Scientists
warned, however, that these controls, even
if effected, would prove inadequate and
that destruction of the ozone layer would
continue for many decades because of the
presence of chlorofluorocarbons already in
the atmosphere.

P
16th letter of the English alphabet. It is de¬
scended from the Semitic pe, the word for
mouth. It then became ibe Greek pi, and
was incorporated into Latin and English.
PACA, large nocturnal, burrowing rodent
of Centra l and South Amer ica, about 2fi
long.
PACA, William (1740-1799), US politi¬
cal leader, signer of the Declaration of
Independence. Paca was amember of the
Continental Congress (1774-79), agover¬
nor of Maryland (1782-85), and ajudge
of the Court of Maryland (1789-99).
PACEMAKER, asmall mass of special¬
ized cells in the right atrium of Che heart
which gives rise to the electrical impulses
that initiate contractions of the heart. Also
called sino-atrial or S-A node.
PACEMAKER, Artifldal, an electrical
device which can substitute for adefective
natural pacemaker and control the beating
of the heart by aseries of rhythmic electri¬
cal discharges.
PACIFIC, War of the. See war of the
P A C I F I C .

PACIFIC ISLANDS, Trust Territory af
the, UN trust leniiory administered by the
US, established 1946. It included 2,141 is¬
lands (only 96 inhabited) scattered over 3
million sq mi of the Pacific Ocean within
t h e a r e a k n o w n a s M i c r o n e s i a . T h e

formerly German islands were mandated
to Japan in 1922 and after US occupation
in WWII to the US. Among constituent
territories, the marianas gained separate
status as the northern marianas and be¬
came aUS conunonweal th in 1986. That
same year the Marshall Islands and the
Federated states of Micronesia (Truk, Yap,
Ponape, and Kosrae) became sovereign
sta tes in f ree assoc ia t ion w i th the US,
which remained responsible for their
defense. In 1988, after repeated referen-
dums in Palau on asimilar free association
compact had failed to pass due to disputes
over the nuclear issue, the UN Trusteeship
Council voted to approve the dissolution
of the territory and leave it to the US and
Palau to resolve thei r d i f rerences inde¬
pendently.
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PACIFICOCEAN, worid’s largest and
deepest ocean. Named by the 16th-century
navigator Magellan, it extends from the
Arctic to the Antarctic Ocean and from the
coasts of the Americas to those of Asia. Its
area of 70 million sq mi is one-third of the
earth's total surface. The equator divides
the ocean into the North Pacific and the
South Pacific. The average depth of the
Pacific is about 14,000ft, and the deepest
point is 36,198ft in the Challenger DeepM
ar ianas Trench, SW of Guam. P la teaus,
ridges, trenches (some over 6mi deep), sea
mountains and guyots make for many
variations in depth.

Japan, the Philippines. New Zealand and
the thousands of Oceania islands lie on the
connected .series of ridges running from
the Bering Straits to the South China Sea,
and SE. Despite its name the ocean is not
acalm area. In the tropical and subtropical
zones over 130 cyclones occur per year.
Many bring much needed rain, but the
wincb of at least ISOmph, die toirential
rain and tempestuous seas of the h-
URiucANBS in the NE. Eand S. and the
400m|^ tidal wave, the tsunaml are high¬
ly destructive.

The first European to sight the Pacific
was BALBOA in 1513, and the first to cross
it was Magellan, 1520-21. Ic was explored
by DRAKE, TASMAN. BOUGAINVtLLE, COOK,
Vitus Bering (1681-1741) and George
Vancouver(1757-1798).
PACIFIC SCANDA^ corruption char¬
ges against Canadian Premier John
M A C D O N A L D i n 1 8 7 2 - 7 3 . I n 1 8 7 2 h e
a w a r d e d t h e c o n t r a c t t o b u i l d t h e

Canadian Pacific Railway to Sir Hugh
Allan, who had financed his 1872 election

campaign. Macdonald consequently
resiĝ ned and the contract was canceled.
PACIFISM, belief that violence is never
justified, and hence that peaceful means
should dways be employed to settle dis¬
putes. Ap^fisi may not only refuse to
use force himself but also to abet its use,
as by refusing to help produce weapons of
war. Pacifists who refuse to serve in the
armed forces arc called conscientious ob-

/ECTORS. Supporters of nuclear dis¬
armament or opponents of aspecific war
are not necessarily pacifisL Among the
most successful pacifist statesmen was
Mahatma Gandhl (See also NEUTRALm’.)
PADDLEFISH, afreshwater relative of
the sturgeon. It looks like ashark with a
long, paddlelike snout. The function of the
"paddle" is thought to be the location of
food, which consists of very small
animals.

PADEREWSKI , Ignace Jan (1860-
1941), Polish statesman, composer and
celebrated concen pianist. He was the first
prime minister of the Polish republic
(1919) and in 1940-41 led the Polish
government in exile.
PADUA, historic city in NItaly, afamous
renaissance center and noted for i ts ar¬
chitecture. Its art treasures include works
by GIOTTO. DONATELLO, MANTEGNA and
TmAN. GALILEO taught at its university. It
is now an industrial, agricultural and com¬
mercial center. Pop 231,550.
PA E Z , J o s i A n t o n i o ( 1 7 9 0 4 8 7 3 ) ,
Venezuelan soldier and president. He as¬
sisted bolIvAr in the Spanish defeats at
Carabobo (1821) and Puerto Cabello
(1823). He led the successful Venezuelan
independence movement in 1829 and
ruled Venezuela 1831-46 and 1861-63.

PAGANII^ Niccolo (1782-1840),
Italian violinist, one of the great virtuosos.
By his use of advenmrous techniques,
such as diverse tuning of strings and the
exploitation of harmonics, he extended the
compass of the instrument. His best-
Imown compositions are his 24 Caprices.
PAGE, Walter Hines (1855-1918), US
journalist and diplomat. He edited the Ar-
lantic Monthly 1896-99 and founded and
e d i t e d T Ti e Wo r l d ' s B o o k 1 9 0 0 - 1 3 . A s
Pres ident w i lso t i ’s ambassador to Great

Br i ta in , 1913-18, he opposed US
neutrality in WWl.
PAGNOL, Marcel (1895-1974), French
playwr ight , screen wr i ter, d i recuv,
producer, and crit ic. He wrote the
screenplays of Marius (1930) and Topaze
(1932), both adapted from his own plays.
Marius was the first in his Provcn?d tril¬
ogy, which also included Fanny a^ Ci-

s a r .

PAGODA, mul t is ior ied c i rcu lar
polygonal tower of brick, wood or stone,
with projecting roofr that may curve up¬
ward. Generally Buddhist shrines, they
have been built in India and China since
the 5th century, and have spread to Burma
and Japan.
PAHLAVl, Mohammed Reza Shah. See
M O H A M M E D R E Z A S H A H P A H L A V l .

PAHLAVl, Reza Shah. See reza shah
P A H L A V l

PAIGE, "Satchel" (Leroy Robert Paige;
1906-1982). outstanding US baseball
pitcher. Barred as aNegro from the major
leagues until 1948, he played with the
Cleveland Indians through 1951, and with
the St. Louis Browns from 1951 unti l his
retirement in 1953.
PAIN, the detection by the nervous sys-

o r
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in the water. Many specialized paints have
been devcioped, e.g., to resist heat or cor¬
rosion. After applying aprimer, the paint
is bnisbed, rolled or sprayed on; dip coat¬
ing and electrostatic attraction are more
recent methods.
PAINTED DESERT, brightly colored
region (about 150mi long) of mesas and
plateaus in Ncentral Ariz., Eof the Little
Colorado R. Centuries of erosion have ex¬
posed red, brown and purple rock sur¬
faces.
P A I N T E D - T O N G U E
flowering garden annual of the nightshade
family. Its flowers, similar to those of re¬
lated petunia, are trumpet-shaped and
range from white to yellow, orange, pink,
red, or purple.
PAINTER’S COLIC, symptom of lead
poisoning characterized by severe ab¬
dominal pain. It is so called because lead
may be absorbed into the body by skin
contact with paints or by the breathing of
vapors from paints.
PAINTING, the depiction in terms of line
and color of asubject, rendered repre-
sentationally or abstractly, on atwo-
dimensional surface. (For art preceding
that of the renaissance see altamira; las-
CAUX cave; EGYPT, ANCtENT, ROMANESQUE
ar t ; go th i c a r t . )
Italian painting, 1300-1600. Giotto’s
fresco works broke away from Byzantine
art by his realistic depiction of people and
their emotions. His monumental, sculp¬
tural style was generally followed in 14th-
century Florence. In Siena, the decorative
linear style of Duccio and Simone Martini
prevailed. The Florentine discovery of
linear perspective was First employed by
Masaccio, and the tradition was continued
by Fra Angelico. Piero Della Francesca
and BotticeDi. Western painting reached
an apogee in the High Renaissance works
of Leonardo da Vinci, Raphael and
Michelangelo, mannerism, developed by
Giulio Romano and Andrea del Sarto, in¬
fluenced the arresting style of El Greco.
From the mid-15th century adistinct
Venetian school emerged, notable par¬
ticularly for its use of color. The most in-
fluentii Venetian artists were Titian, Tin¬
toretto and Veronese.

Paint ing outs ide I ta ly, 1400-1600.
Flemish art was finely detailed, as in the
work of Jan Van Eyck who, with his
brother Hubert, is credited with innovative
oil painting. Amore emotional style was
developed by Van der Weyden, while
Bosch and Pieter Bruegel developed
grot^ue fantasy pictures. In the late ISth

tern of harmful stimuli. The function of
pain is to warn the individual of imminent
danger even the most minor tissue
damage will cause pain, so that avoiding
action can be taken at avery early stage.
The level at which pain can only just be
felt is the pain threshold. This threshold
level varies slightly among individuals
and can be raised by, for example, hyp¬
nosis, anesthetics, analgesics and the
drinking of alcohol. In some psycho¬
logical illnesses, espiecially the neuroses,
it is lowered.

The receptors of pain are unencapisu-
lated nerve endings (see nervous system),
distributed variably about the body. Deep
pain, from the internal organs, may be felt
as surface pain or in adifferent part of the
body. This phenomenon, referred pain, is
probably due to the closeness of the nerve
tracts entering the spinal cord.
PAINE, Robert Treat (1731-1814). US
lawyer, signatory of the DECLARAHC»t ot
INDEPENDENCE. Hc was adelegate to the
first CONnNKJTAL CONGRESS (177478),
Mass, attorney general (1777-90) and
state supreme court judge (1790961804).
PAINE, Thomas (1737-1809), English-
born writer and radical, aleading figure of
the American Revolution. He emi^aied to
America in 1774; his highly influential
pamphlet. Common Sense, 1776, urged the
American colonies to declare indepen¬
dence. His patriotic pamphlet, The Crisis
(1776 61683). inspired the coNTtNEMTAL
ARMY, He remmed to England and wrote
The Rights of Man, 1791-92, adefense of
the FRENCH REVOLtmoN and republicanism.
Forced to flee to France, he was elected to
the National Convention. His controversi¬
ally deistic The Age of Man (1794-95)
alienated his US support; he returned there
in 1802. and died in obscurity.
PAINT, afluid applied to asurface in thin
layers, forming acolored, solid coating for
decoration, representation (see on, paints;
PAINTING) and protection. Paint consists of
apigment dispersed in a"vehicle" or
binder which adheres to the substrate and
forms the solid film, and usually asolvent
or thinner to control the consistency.

Natural binders used, now or formerly,
include glue, natural resins and oils
which dry by oxidation—linseed oil used
to be the basis of the paint industry. These
have been largely displaced by synthetic
resins, latex and oils (to which drying
agents are added). The solvents used are
hydrocarbons or oils, except for the large
class of water-thinned paints in which the
binder forms an emulsion or is dissolved

(Salpiglossis),
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century, Gerrnan an became influential
with DUrer's woodcuts and engravings.
G r i i n e w a l d ' s I s e n h e i m a l t a r a n d H a n s
Holbein’s portraits.
Painting, 1600-1850. The prominent ar-
lists of the BAROQUE period were the Italian
painter Caravaggio: the brilliant and im¬
aginative Flemish painter Rubens; die
Spaniard Velazquez; two classical French
painters. Poussin and Claude; and
Rembrandt. Dutch painters like Steen and
Vermeer specialized in oenre scenes. The
ROCOCO style was characterized by elegant,
sensuous, often frivolous works by
painters like Watteau and Boucher.
English portraiture was developed by
Reynolds and Gainsborough, influencing
the first important American artists,
Copley and Benjamin West. The Spanish
Rococo painter, Goya, adapted his style to
depict the savagery of the Napoleonic
wars. The first half of the 19th century in
France was dominated by the classicism
of Ingres and the romant ic i sm o f
D e l a c r o i x .
Painting since 1850. Courbet promoted
the rendering of large-scale pictures of or¬
dinary life and Manet influenced impres¬
sionism. Monet and Renoir pioneered
painting out of doors and experimented
with the effects of light. The postimpres-
SIONISTS Gauguin and Van Gogh, through
their novel use of paint and simplified
forms, greatly influenced expressionism
and FAUVISM. Cdzanne’s work was crucial
to Che development of cubism, which was
largely invented by Picasso and Braque.
Kandinsky and Malevich developed forms
of ABSTRACT art, SURREALISM used imagery
taken from dreams, as in the works of Dali
a n d E r n s t . I n t h e 1 9 6 0 s p o p a r t w a s
developed by Jasper Johns, Robert Raus¬
chenberg and Andy Warhol. Later in the
decade, op art followed. Aresurgence of
interest in various aspects of realism oc¬
curred in the 1970s and 1980$.
PAIUTE INDIANS,

PAKISTAN, republic in the NW Indian
subcont inent .

Official name: Islamic Republic of
Pakis tan
Capital: Islamabad
Area: 307,374sq mi
Population: 117.490.000
Growth ra te : 2 .5%

Languages: Urdu, Sindhi, Punjabi, Push¬
tu, English
ReligiDn: Muslim
Monetary unitfs): 1Pakistani rupee
=100 paisa

Land. Pakistan, located on the Arabian
Sea, between Afghanistan to the NW and
India to the SE, with Jammu and kashmir
to the ME, comprises four provinces; Pun¬
jab. Sind, Baluchistan and the North-West
Front ier Province. High mountains
dominate the N. and dry high plateaus and
mountain ranges the W. The Sincludes
pan of the Thar Desen and borders on the
barren Rann of Kuich. Most of Pakis tan
consists of the huge indus alluvial plain,
which receives the five rivers of the Pun¬
jab. One of the largest irrigated regions of
the world, it has high agricultural produc¬
tivity. The climate has extremes of
temperature, ranging from below freezing
to 120‘F. Aimual rainfall averages less
than lOin.
People. Most of the population are rela¬
tively l ight-skinned Punjabis. Other
groups include the tall, fairer and often
blue-eyed Pathans, possibly of Semitic
origin, and the Baluchi, an Aryan people;
there are many tribal and linguistic dif¬
ferences. Islam is the state religion. The
literacy rate is about 16%. The majority of
the population live in small villages. The
largest ci t ies are Karachi, Lahore,
Lyailpur, Hyderabad and Rawalpindi.
Economy. Pakistan is among the world's
poorest countries. It has few nMural
resources and is dependent on its agricul-
lure. Wheat is the main subsistence crop,
and fruit and livestock are important in the
N. The diverse mineral resources are still

N o r t hseveral
American Indian tribes of the shoshone In¬
dians. They can be divided into the North
Paiute of NCal. and Ncv. and the South
Paiule (or Digger Indians) of Ariz. and S
Nev. ITie Paiute ghost dance religion,
which began in 1870, led by Wovoka, led
to violent uprisings. Today about 4,000
Paiute live on reservations.
PA K E N H A M , S i r E d w a r d M i c h a e l
(1778-1815), British commander whose
forces were disastrously defeated at the
Battle of NEW Orleans (1813) by Andrew
lACKSON. Pakenham himself was killed in
the action.
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ments in 1987, and Zia promised anation¬
al election in Nov. 1988. But in May 1988
he deposed the civilian prime minister,
dissolved the national assembly and
provincial governments, and declared Is¬
lamic law supreme in Pakistan presumably
as aunifying force in an ethnically divided
country. In Aug. 1988 he was killed in an
airplane crash, leaving no obvious succes¬
s o r .

In Nov. 1988 xhe first democratic elec¬

tion in adecade gave the opposition par¬
ties amajority in Pakistan’s parliament,
with the ^atesi number of seats going to
the Pakistan People’s Party led by Benazir
Bhutto. In August 1990, Bhutto’s govern¬
ment was dismissed by President Ghulam
Ishaq Khan, amidst charges of corruption
and abuse of power. She was reelected in
1993.
PALATE, structure dividing the mouth
from the nose and bounded by the upper
gums and teeth; it is made of bone and
covered by mucous membrane. At the
back, it is asoft mobile connective-tissue
structure which can close off the nasopha¬
rynx during swallowing and speech.
PALEOGENE, the first epoch of the ier-
TiARY period, which extended between
about 65 and 55 million years ago. (See
also GEOLOGY.)
PALEOGEOGRAPHY, the construction
from geologic, paleontologic and other
evidence of maps of parts or all of the
earth’s surface at specific times in the
earth's past. Paleogeography has proved
of considerable importance in continen¬
tal DRIFT studies-
PALEOGRAPHY, the study of hand¬
w r i t t e n m a t e r i a l f r o m a n c i e n t a n d
medieval times, excluding that on metal or
stone, for purposes of interpretation and
the dating of events, and to trace the
■evolution of the written alphabet.

P A L E O L I T H I C A G E . S e e p r i m i t i v e
m a n ; s t o n e a g e .
PALEOMAGNETISM, the study of past
changes in the earth's magnetic field by
examination of rocks containing certain
iron-bearing minerals (e.g., hematite, mag¬
netite). Reversals of the field and move¬
ments of the magnetic poles can be
charted, and information on ccMmNENTAL
DRIFT may be obtained. (See also njoE
t e c t o n i c s . )
PALEONTOLOGY, or pa leob io logy,
the study of fossils or evidences of ancient
life. The two principal branches are
paleobotany and paleozoology,^ dealing
with plants and animals respectively. An
important subdivision of paleobotany is

to be developed, but low-grade coal and
iron ore, chromite, gypsum and limestone
are being mined. Deposits of natural gas
and oil are potentially large. Pakistan ex¬
ports wool and cotton textiles (some from
cottage industries) and leather goods.
History. Demands for aMuslim state in¬
dependent of Hindu India grew strong in
the early 1900s. In 1906 the Muslim
league was founded and from 1916 was
led by Mohammed All hnnah. He became
first governor general of the independent
dominion of Pakistan, formed in 1947;
Liaquat au khan was the prime minister.
The country consisted of two parts. East
and West Pakistan, separated by l.OOOmi
of Indian territory. The new states of India
and Pakistan fought bitterly, particularly
over Kashmir. In ihe 1950s tension grew
between Bengali East Pakistan and Pun¬
jabi West Pakistan which dominated the
civil service and army.

In 1956 anew constitution was adopted
and Pakistan formally became arepublic
within the British Commonwealth (with¬
drew 1972). Economic problems, cabinet
crises, political corruption, and ethnic
strife brought Gen. Mohammed ayub
KHAN to power in 1958. Elected president
in 1960 and reelected in 1965, he pursued
policies of land reform and economic de¬
velopment, created afederal republic con¬
sisting of two provinces (East and West
Pakistan) and two official languaps (Ben¬
gali and Urdu), improved relations with
India but also established ties with com¬
munist China. Bloody riots drove Ayub
from power in 1969. Two years later East
Pakistan declared its independence as
BANGLADESH and, with the support of India
defeated PaWstan. Power in Pakistan then
fel l to Prime Minister Zulfikar Al i bhutto,
who recognized Bangladesh and sought to
improve economic conditions in Pakistan
but was frustrated by continued political
tu rmo i l .

Elections in 1977 won by Bhutto’s Pa¬
kistan People’s Party resulted in rioting
that was ended only by amilitary coup led
by Gen. Mohammed zia ul-haq, who im¬
posed martial law, arrested and permitted
the execution of Bhutto, and thereafter
ruled dictatoriaJly. He maintained ties
with China and developed Pakistan’s nu¬
clear capability as security against India,
and he supported US policy in opposition
to the Soviet-sponsored government in
Af^ianistan. in 1985 Zia lifted martial
law and allowed the election of anational
assembly whose power was purely ad¬
visory. Pakistanis elected local govern-
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palynology, ihe study of pollen and
spores.

Paieozoology is divisible into vertebrate
paleontology and invertebrate paleontol¬
ogy. The term micropaleontology refers to
the study of microscopic fossils or
microfossils, which include both plant and
animal lepresentalives. Paleontologic
studies are essential to STRAtHmAi>HY ̂
provide important evidence for BVtHAmoN
and cormnENTAL dwft theories. (See also
fossils; radioisotope dating.)
PALEOZOIC, the earliest era of the
PHANRROzoic EON, Comprising two suberas:
the Lower Paleozoî  57(X)-400 million
years ago, containing the Cambrian,
ORDOVICIAN and Silurian periods; and the
Upper Paleozoic, 400-225 million years
ago, containing the devonian, mississifpi-
AN, PENNSYLVANIAN and PERMIAN periods.
(See GEOLOGY.)
PALERMO, capital of Sicily, its largest
city and chief seaport, on the NW coast.
Shipbuilding, textiles and chemicals are
leading industries. Palermo was founded
by Phoenicians in the 8th-dth centuries
BC. Its notable medieval architecture has
Byzantine. Norman and Muslim features.
The Sicilian Vespers uprising (1282) there
against Naples 1̂  to Spanish rule of Sici¬
ly. Pop 726,400.
PALATINE, the bibl ical Holy Land,
named for the PHiLssnNES and also called
Canaan. Its boundaries, often imprecise,
have varied widely. Palestine now usually
refers to the region bounded Wby the
Mediterranean, Eby the Jordan Rand
Dead Sea. Nby Mt Hermon on the Syria-
Lebanon border and Sby the Sinai Penin¬
sula. It thus lies almost entirely within
modem Israel, though extending into Jor¬
d a n . T h e r e w e r e P a l e o l i t h i c a n d
M e s o l i t h i c c u l t u r e s i n P a l e s t i n e , a n d
Neolithic jericho emerged by 7000 BC.
S e m i t e s a r r i v e d c 3 0 0 0 B C a n d b u i l t a
Bronze-Age civilization (3000-1500 BC).
Soon after 2000 BC. Hebrew tribes under
Abraham came from Mesopotamia (see
JEWS). In 1479 BC Egyptians invaded,
enslaving many Hebrews (or Israelites) in
Egypt. Their descendants returned under
MOSES cl200 BC. Successful wars against
Canaaniles and Philistines helped unite
Hebrew tribes in one kingdom (clO20
BC), ruled by Saul, then David, then
S o l o m o n . A f t e r S o l o m o n d i e d t h e
kingdom split into (N) Israel and (S)
Judah (later Judaea), hence the term
"Jew," Both kingdoms worshiped the One
God, Yahweh (jehovah), and Judaism
developed under religious leaden called

prophets.
In 72! BC Assyrians overran Israel and

in 587 BC Babylonians conquered Judah,
deporting many Jews, who returned only
after Babylonia fell to Persia's CYRUS the
GREAT in 539 BC. Palestine was later con¬
trolled by Alexander the (3re^ (332-323
BC), the Ptolemies ofEgypt (323-198 BC)
and the Seleucids of Syria (198-168 BC).

Then JUDAS maccabeus began anational
revolt which established the Jewish haS-

siONEAN dynasty (143-37 BC) in Judaea.
Roman rule (63 BC-AD 395) saw the
birth of Christianity, but there was also
repression, climaxed by the Roman
destruction of Jerusalem (AD 70) and
massive Jewish emigration. Control
passed to the Byzantines (395-611 and
AD 628-633). Persians (611-628) and
Arabs, whose conquest in the 630s began
1,300 years of Mu-slim rule, briefly distur¬
bed by the crusades.

In 1918 the ottoman empire collapsed,
a n d B r i t i s h r u l e f o l l o w e d . J e w i s h i m ¬
migration, which had begun in Ihe 1850s,
increased rapidly af ter the Br i t ish
gove rnmen t ’s ba l f ou r dec la ra t i on
(1917) promising the Jews anational
h o m e i n P a l e s t i n e . B r i t a i n h a d a l s o
promised (1915-16) the Arabs an inde¬
pendent state in WAsia. The British claim
t h a t P a l e s t i n e w a s e x c l u d e d f r o m t h i s

promise has never been accepted by the
Arabs.

The appalling fate of the Jews in Europe
after Ihe rise of Nazism brou^t
widespread support for the creation of a
Jewish state, In 1948 Jews, but not Arabs,
accepted aUN recommendation to split
Pa les t i ne i n t o Jew i sh and A rab s ta tes .

Jews proclaimed the state of Israel, and at
the same time nearby Arab nations in¬
vaded Che area. Israel occupied the West
Bank, Gaza, and the Old City of Jerusalem
in 1%7 during the third major Arab-lsraeli
war, and subsequent negotiations failed to
meet the demands of Palestinian Arabs for
a P a l e s t i n i a n h o m e l a n d . I n D e c e m b e r
1987 they launched an uprising in the oc¬
cupied territories in an effort to end Israeli
occupation. The following year, Jordan
formally severed its legal and administra¬
tive t ies to Ihe West Bank. In 1993 the

Palestinians and Israelis signed an agree¬
ment and autonomy was granted to the
Gaza Strip and Jericho.
P A L E S T I N E L I B E R A T I O N O R ¬
GANIZATION (PLO),
body of Palestinian refugee groups,
aiming to establish aPalestinian state on
land regained from Israel and recognized

coordinating
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palms make good house plams. Indoors,
they grow well at average house tempera¬
tures and should be placed in amoderately
sunny position. The soil should be kept
wet to moist, though palms do not tolerate
standing water. The foliage should be
misted often. They can be propagated
from seeds or by planting divisions.
PALME, (Sven) Olof (Joachim) (1927-
1986), Swedish Social Democrat ic
politician, premier (1969-76, 1982-86).
He was assassinated by an unknown gun¬
man on aStockholm sheet.
PALMER, Arnold Daniel (1929- ), US
golfer who helped to popularize the sport
in the US in the 1950s and 1960s. He won
the Masters 1958, 1960, 1962, and 1964;
the US Open I960; and the British Open
1961 and 1962.
PALMER, A(lexander) Mitchell (1872-
1936), US attorney general (1919-21)
notor ious fo r the "Pa lmer Ra ids"—mass
arrests of supposed subversives, many of
whom were deported as al iens. A
Democratic congressman 1909-15, he
was US alien property custodian in WWl.
PALMER, Daniel David (1845-1913),
Canadian-born US founder of ch i roprac¬
tic (1895).
PALMER, Natbao ie i Brown (1799-
1877), US mariner and explorer, the
reputed discoverer of the Antarctic con¬
tinent. In 1820 621 be sighted Palmer
Peninsula (now the Antarctic Peninsula)
and discovered the South Orkney Islands.
PALMETTO, any of agenus (Sofia/) of
fan-leaved, usually small, palm trees,
common to the southeastern US and the
West Indies. The name refers especially to
the cabbage palm (Sabalpalmetto).
PALMISTRY, study of the charac¬
teristics of the hand for the purpose of
DIVINATION. The various lines on the palm
are held to indicate the individual's char-

■acter and destiny. Over 4,000 years old,
palmistry is still widely popular.
PALM OIL, oil obtained from the fruit
and seed kernel of the African oil palm. It
is arich source of vitamin aand is used in
candles, cosmetics, oleomargarine, lubri¬
cants and soaps.
PALM SUNDAY, the Sunday before bas-
TER and the first day of Hca-v week, com¬
memorating Christ’s triumphal entry into
Jerusalem riding on an ass, when palm
leaves were spread in his path. Palm
leaves are blessed and carried in proces¬
s ion .
PALMYRA, ancient city in central Syria.
Prominent as atrading center, Palmyra
prospered under Roman rule and reached

by many Arabs as the Palestine govern¬
ment. Led by Yasir arafat, it committed
many acts of terrorism, though official
PLO policy became more moderate in the
face of worldwide criticism. First using
Jordan as abase of operations until forced
out in 1970, the PLO later found ahaven
in Lebanon, from which it engaged Israel
in sporadic conflict. In 1982 Israel in¬
vaded Lebanon and forced Arafat and his
guerrillas to withdraw to other Arab coun¬
tries. The group then split into factions
supporting and opposing Arafat, and ter¬
rorist activities increased.

The group's inability to meet Palestinian
demands for ahomeland contr ibuted to a
spontaneous Arab uprising in the Israeli-
occupied West Bank and Gaza. In Nov.
1988, almost ayear after the uprising
began, the PLO declared an independent
Arab state in Palestine and accepted UN
resolutions recognizing the legitimacy of
Israel. On September 13, 1993 the PLO
and Israel signed atreaty in Washington,
recognizing each other and paving the
way for autonomy in Gaza and Jericho.
PALESTRINA, Giovanni Pierluigi da
(cl525-1594), Italian renaissance com¬
poser of unaccompanied choral church
music. He wrote over 100 masses and is
pertiaps best known for his Missa Papae
Marcelli. He was organist and choinnaster
in several Roman churches.
PALLADIUM, chemical element; sym¬
bol Pd: at.wt. 106.4; at.no. 46; valence 2,
3or 4. Palladium is found along with
platinum in placer deposits of Russia,
South and North America, Ethiopia, and
Aust ra l ia . I t i s as tee l -wh i te meta l , does
not tarnish in air, and is the least dense
and lowest melting of the platinum ̂ oup
of metals. The metal is used in dentistiy,
watchmaking, and in making surgical in¬
struments and electrical contacts.
PALLAS, atitle of the goddess Athene in
Greek mythology and religion.
PALM, any of over 3,000 species of trees
and shnibs of the family Palmae, mainly
native to tropical and subtropical regions.
Palms are characterized by having an un¬
branched stem bearing at the tip abunch
of featherlike (pinnate) or faitiike (pal¬
mate) leaves. Flowers are greenish, borne
in spikes, and the fruits are either dry or
fleshy. Palm products are of great
economic importance, both locally and in
world trade. The coconut palm and date
palm produce staple crops; wax is ob¬
tained from the camauba palm; the oil
palm yields oils used in food, soap,
toiletries and industrial processes. Several
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iis height (3rd century AD) as an indepen¬
dent state under Queen Zenobia. In 273 it
was largely destroyed by the Romans
under Aurelian. Imposing ruins survive.
PALMYRA PALM. tall, fan-leaved tree
{Borasses flabellifer) of tropical Asia. Its
trunk, which may grow to 20ft, supplies
lumber. The large leaves provide thatch¬
ing. The fiber of the palmyra is used to
make rope, and the fruit, se^, and shoots
are edible.
PALO ALTO, Battle of, first battle of the
MEXICAN WAR. On May 8, 1846. about
2,000 US troops under Gen. ̂ chary
TAYLOR defeated about 6 ,000 Mexicans
unde r Gen . Mar i ano A r i s ta 12m i NE o f
B r o w n s v i l l e , S Te x .
P A L O M A R
H A L E O B S E R V A T O R I E S .

PALOVERDE, any of agenus (Cer-
cidium) of small trees of the pea family
native to the southwestern US and other

hot, dry regions of the Americas. Ayel-
low-fioweriDg tree that loses its small
leaves in the spring, it gets its name from
its smooth green bark. The beanlike seeds
were an important food for Native
Amer i cans .
PALPITATIONS, sensations of flutter¬
ing of the heart or abnormal rate or
rhythm of the heart as experienced by the
person.
PALSY, paralysis, especially aprogres¬
sive form of paralysis culminating late in
life, characterized by tremors of the limbs,
muscular weakness and rigidity, and a
peculiar gait and altitude.
PAMIRS, mountainous region of central
As ia . I t f o rms ahub f rom wh ich rad ia te
the Hindu Kush, Karakorum, Kunlun and
Tien Shan ranges. Most of it lies in
Tadzhikan, but parts are in Afghanistan,
China and Kashmir.

PAMPA, term used for several plains of
South America, specifically for the great
grass plain of central Argentina. The
Pampa covers some 250,000sq mi and is
the economic heart of Argentina, where its
livestock and much of its crops are raised.
PAMPAS, grassy plains of SE South
America. TTiey stretch about 300,000sq mi
over Argentina and into Uruguay. The
humid EPampa bears some crops. The
dry WPampa supports livestock.
PANAMA, Central American republic
occupying the Isthmus of Panama, and cut
in half by the panama canal
Land. Panama is traversed by mountain
ranges, flanked by well-watered valleys
and plains. The climate is hot and rainy.
Much of EPanama is dense tropical

forest; the Pacific coast has savanna and
forest .
People. The population is more than 70%
mestizo, about 14% black and 12%
European (mainly Spanish). There are
about 60,000 Amerindians, mainly in E
Panama and on the San Bias Islands off
the Caribbean coast. Nearly one-third of
Panamanians live in Panama City or
Col6n, the largest centers. The literacy
rate is about 80%.

O B S E R V A T O R Y . S e e

Official name: Republic of Panama
Capital: Panama
Area: 29,762sq mi
Population: 2,476,000
Growth ra te : 2 .1%

Language: Spanish
Religion: Roman Catholic
Monetary unit(s): 1balboa =100 cen-
tes imos

Economy. The canal provides 23% of the
gross national product, but the economy is
basically agricultural. The farms, mostly
under 25 acres, produce rice, com, beans,
bananas, cacao and coffee. Only half of all
arable land is fanned, and Panama imports
most of its food. Industry is chiefly con¬
sumer oriented. Major exports by value
are bananas, shrimps, coffee, sugar, fish¬
meal and petroleum products. Food, in¬
dust r ia l raw mater ia ls and manufactured
goods largely account for Panama’s huge
trading deficit. The chief ports are Cris¬
tobal and Balboa. In 1986 Panama had the
world’s 2nd largest merchant fleet, foreign
shipowners registering in Panama to profit
from low fees and easy labor laws.
Panama is a lso acenter o f incemai iona l

banking.
History. First sighted by Europeans in
ISOl, claimed by Spain and colonized
under balboa and Pedrarias Diviia, Pana¬
ma became aspringboard for Spanish con¬
quests in the Americas and aroute for
transshipping Peruvian gold to Spain. Pa¬
nama lost importance in the 18th century
a f te r buccaneer a t tacks fo rced t reasure
ships from Peru to sail around South
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prostration caused by the release of diges¬
tive enzymes into the abdomen. Chronic
pancreatitis leads to functional impainnent
and malabsorption, cancer of the pancreas
may cause mundice by obstructing the !
BILE duct.

PANDAS, two species of raccoonltke
mammals o f uncer ta in re la t ion found in
montane bamboo forests of Yunnan and
Szechwan provinces in China. Both have
an unusud s i x th d ig i t , amod iHed
wr is tbone wh ich has evo lved to thumb-

like size and flexibility in the giant panda,
Ailuropoda melanoleuca, remaining ves¬
tigia] in the lesser or red panda. Ailurus

fulgens. Though they have evolved from
carnivores, both pandas are vegetarians,
their diet largely comprising bamboo
shoots. The giant panda has been adopted
a s t h e e m b l e m o f t h e W o r l d W i l d l i f e
F u n d .

PANDORA, in ancient Greek mythology,
the first woman on earth. She was m^e
from earth and water by Hephaestus on
the orders of Teas and given abox which
the gods told her never to open. Unable to
contain her curiosity, she opened it and
released all the evils that plague mankind.
When she closed the lid the only thing that
had not escaped was hope.
PANGOLIN, agroup of mammals whose
bodies are covered by hard scales that
overlap like the tiles on aroof. Only the
underside is soft and hairy. Pangolin.s live
in A f r i ca and As ia . Mos t o f them c l imb
trees and some can hang by their tails.
They use their strong claws for tearing
open the nests of termites and ants, which
they then gather up on along tongue and
draw into the moulh.
PANKHURST, Emmeline (1858-1928),
English suffragist. In 1903 she and her
daughters Chrislabel Pankhurst (1880-
I9S8) and Sylvia Pankhurst (1882-1960)
founded the Woman’s Social and Political
Union, which soon became mi l i tant. She
was constantly in prison and on hunger
st r ike 1908-14. She d ied amonth before
women gained lull voting equality with
men. (See women's movement.)
PANOFSKY. Erwin (1892-1968), Ger-
man-bom US art historian, at the Institute
for Advanced Studies. Princeton, N.J.
1935-68. His speciality was medieval.
Renaissance, mannerist, and baroque
iconography.
PANSY, acultivated plant bred from a
European violet. It has flowers with broad,
many-colored petals that seem very large
compared to the rest of the plant. It is a
popular plant in gardens because it is easy

to grow and flowers for along time if well
watered and shaded, and if old flowers are
r e m o v e d .
PANTHEISM, religious or philosophical
viewpoint in which God and the universe
are identified, stressing God’s immanence
and denying his transcendence. Religious
pantheists see finite beings as merely part
of God; others deify the universe, nature
being the supreme principle. Pantheism is
found in Hinduism, stoicism, ideausm and
notably in spinoza’S thought; Christian
MYSTICISM may tend to it
PANTHEON, historically, atemple dedi¬
cated to the worship of all the gods. In
modem times it refers to astructure where
anat ion 's heroes are bur ied or honored.

The most famous pantheon is an ancient
circular temple (now achurch) in Rome,
b u i l t A D c l 2 0 a n d h a v i n g a 1 4 2 f t
diameter dome.
PANTHER, an alternative name for the
puma, and the sportsman’s name for the
leopard.
PANTOMIME, originally adrama per-
fonned entirely in mime. Popular in
Roman times, it was developed by the
coMMEDiA DELL ARTE and further adapted
C O b e c o m e t h e t r a d i t i o n a l B r i t i s h
Christmas pantomime (or "pamo''), with
its dialogue, song, spect^ie and comedy
loosely based on awell-known fairy story.
PAPACY, the office and in.stitution of the
pope. As tsishop of Rome in succession to
St. PETER, the first bishop of Rome, the
pope claims to be Christ’s representative,
with supremacy over all other bishops.
This claim is accepted only by Roman
Catho l i cs .
PAPAGO INDIANS, North American
Indian tribe of SArizona and NW Sonora,
Mexico, related to the Pima Indians. They
rebelled unsuccessfully against the
Spanish (1695 and 175!) and in the 1860s
joined the US government against the
Apaches. Crops and cattle raising remain
the primaiy economic activiiies.
PAPAL BULL, papal letter containing a
weighty pronouncement and bearing a
leaden seal (bulla). It may grant afavor,
issue arepr imand, or procla im the
canon iza t ion o f asa in t . I t i s cons idered

more important than an encyclical.
PAPAL STATES, lands held by the
popes as temporal rulers. 754-1870. The
states date from the Frankish king Pepin
the Short's donation of conquered Lom¬
bard lands to the papacy. Later gifts and
conquest.^ meant that by the early 1200s
the states stretched from coast to coast
across central Italy. Victor Emmanuel II
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coaled to give aspecia) surface.
PAPIER-MACH^; molding
pulped paper mixed with flour paste, glue
or resin. It is usually molded while wet
but in some industrial processes is pies'
sure molded. The tedmque of making
papier-mach6 decorative objects began in
the Orient, and reached Europe in the 18th
century.
PAPINEAD, Louis Joseph (1786-1871),
Canadian politician, champion of French-
Canadian rights in the English-dominated
executive and legislature of Lower Canada
(Quebec). He framed the Ninety-two
R e s o l u t i o n s — a s t a t e m e n t o f F r e n c h -
Canadian grievances passed by the as¬
sembly in 1834. In 1837, arevolt broke
out and Papineau fled to the US to avoid
arrest. He settled back in Canada in 1845.

PAPP, Joseph (Joseph Papirofsky; 1921-
1991), US theatrical producer, founder
(1954) of the New York Shakespeare Fes¬
tival, which presents free theatrical perfor¬
mances in New York’s Central Park, and
(1967) of the Public Theater, which
provides an off-Broadway forum for new
playwrights. Many of Papp’s productions
were successfully moved to Broadway.
PAP SMEAR TEST, CANCER-screening
test in which cells scraped from the cervix
of the WOMB are examined for abnormality
under the microscope using the method of
G. N. Papanicolaou (188396962).
PAPUA NEW GUINEA, independent
nation (since 1975), located just Nof
Australia The Ehalf of new guinea Island

comprises five-sixths of its territory,
w h i c h a l s o i i K l u d e s t h e i s l a n d s o f
Bougainville, Buka and the Bismarck Ar¬
chipelago to the NE and smaller islands to
the SE.
Land and People. It is amountainous,
densely forested reg ion wi th h igh
temperature and rainfall and arich variety
of plant and animal life. Ihe isolating na¬
ture of the environment has resulted in a
great variety of racial groups and lan¬
guages: Melanesian in the Eand islands,
Papuan and sporadic pygmy Negrito
groups on the mainland. Most practice
animism or tribal religions. In the interior
some Stone Age cultures survive.
Ec tH iomy. P lan ta t ion fann ing has
replaced traditional subsistence agriculture
in some areas. Exports include timber and
coconut products, rubber, cocoa, tea and
coffee. Rich mineral deposits, largely un¬
developed, include gold, copper and
petroleum. Forestry, with exports mainly
to Japan, is important.
lUstory. The Nmainland and islands

annexed the papal states, including, even¬
tually, Rome itself (1870) during the
Risorgimemo. The papacy reftised to ac¬
cept Its loss of lands until the Lateral
Treaty (1929) created an independent
Vatican City.
PAPANDREOU, Andreas (1919- ) ,
premier of Greece 1981-89, 1993-
Imprisoned and then exiled under the
military dictatorship (1967 -74), he
founded while in exile the socialist pai^
known as Pasik (for Panhellenic Socialist
Movement). As premier, he instituted
numerous reforms. In 1991-1992 he was
tried and acquitted on charges of corrup¬
tion. His father. Geoi^ Papandreou
(1888-1968), was premier 1964-65. His
removal by IGng Constantine II led to the
military coup of 1967 and to the abolition
of the monarchy in 1973.
PAPAYA, Carica papaya, small tropical
fruit tree, widely cultivated for its large
edible fruit. The juice of the stem, leaves
and unripe fruit contain the protein-digest¬
ing enzyme papain. The papaya is some¬
times called apapaw. Family: Caricaceae.
PAPER, felted or matted sheets of cel¬
lulose fibers, formed on awire screen
from awater suspension, and used for
writing and printing. Rags and cloth—soli
used for special high-grade papers—were
the raw materials used until generally
replaced by wood pulp processes
developed in die mid-I9th century. Logs
are now pulped by three methods.

Mechanical pulping normally uses a
revolving grindstone. In fuD chemical
pulping, wood chips are cooked under
pressure in asolution that dissolves all but
the cellulose: the kraft process uses
alkaline sodium sulfide solution; the sul¬
fite process uses various bisulfites with
excess sulfur dioxide. Scmichemical pulp¬
ing employs mild chemical softening fol¬
lowed by mechanical grinding. The pulp
is bleached, washed and refined—i.e., the
fibers are crushed, frayed and cut by
mechanical beaters. This increases their
surface area and bonding power. At this
stage various substances are added: fillers
(mainly clay and chalk) to make the paper
opaque, sizes (rosin and alum) for resis¬
tance, and dyes and pigments as neces¬
sary. Adilute aqueous slurry of the pulp is
fed to the paper machine, flowing onto a
moving belt or cylindrical drum of fine
wire mesh, most of the water being
drained off by gravity and suction. The
newly formed continuous sheet is pressed
between rollers, dried by evapwation, and
subjected to calendering. Some paper is

m a t e r i a l o f
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to the renowned Ist-century Roman medi¬
cal writer Celsus.

PARACHUTE, collapsible umbrellalike
structure used to retard movement through
the a i r. i t was invented in the late-18th
century, being used for descent from bal¬
loons, and made successively from can¬
vas, silk and nylon. When opened—either
manually by pulling aripco^ or by aline
attached to the aircraft 7the canopy fills
with air, trapping alarge air mass which,
because of the parachute’s movement, is
at ahigher pressure than that outside,
producing alarge retarding force. The
canopy consists of numerous strong
panels sewn together. Parachutes arc used
for safe descent of paratroops and others,
for dropping airplanes or missiles, and
returning space capsules. Spoit parachut¬
ing. or skydiving, has become popular.
PARAGUAY, landlocked republ ic of
South America, bordered by Brazil. Ar¬
gentina and Bolivia. Tlte Paraguay R
flows N-S and divides (he country into
two distinct regions.

Official name: Independent State of
Papua New Guinea
Capital: Port Moresby
Area: 178,704sq mi
Population: 3,913.000
Growth ra te : 2 .3%
Language: local languages; pidgin and
standard English
Religions: Christ ian; Animist; tr ibal
religions
Monetary unit(s): Ikina =100 toea

were part of German New Guinea 1884-
1914. Seized by Australia in 1914, they
later became the Trust Territory of New
G u i n e a . T h e S a r e a w a s B r i t i s h N e w
Guinea 1884-1905, then, as the Territory
of Papua, under Australian Pile. The two
areas were merged administratively in
1949 as the Austral ian-administered Ter¬

ritory of Papua and New Guinea. It was
renamed Papua New Guinea in 1971, be¬
came self-governing in 1973, and inde¬
pendent in 1975.
PAPYRUS, Cyperus papyrus, astout,
reedlike sedge u^ in ancient civilization
as awriting material. It was also used for
making sails, baskets and clothing, and the
pith prepared as food. Family: Cyper-
a c e a e .

PARABLE, ashort tale or anecdote
designed to make amoral point or to
present aspiritual (ruth. Using everyday
language and homely imageiy. the parable
makes the point more readily acceptable
or commonly understood.
PA R A B O L A , a g e o m e t r i c a l c u r v e ,
similar in shape to the path followed by a
projectile when it is fired into the air. A
larabola is aconic section, being obtained
ly the intersection of aright circular cone

and aplane.
PARACELSUS, Ph i l ippus Aureo lus
( I493-1541) . Swiss a lchemis t and
physician who channeled the arts of al¬
chemy toward the preparation of medical
remedies. Bom Tbeophrasms Bombast
von Hohenheim, he Copied the name
Paracelsus, boasting that was superior

Official name: Republic of Paraguay
Capital; Asuncidn
Area: 157,048sqmi
Population: 4,799,500
Growth ra te : 2 .9%
Languages; Spanish, Guarani
Religion: Roman Catholic
Monetary unit(s): Iguarani =100 cen-
t i m o s

Land. The sparsely populated Wregion
known as the Chaco Boreal (part of the
ORAN CHACO) is flat, scrubby country, in¬
creasingly arid to the W. The smaller but
far richer Eregion is where most of the
people live; it is itself divided into two
regions by acliiflike ridge running Nfrom
the Alton ParanS Rnear Encamacidn. The
sparsely populated and densely forested
Parand Plateau l ies to the E. To the W.
rolling country, rarely above 2,000ft. falls
away to more populous low-lying terrain.
The c l ima te i s m i l d and cons tan t , w i t h
abundant rains especially in the E.
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in position of the observer. Parallax in
nearby objects may be observed by clos¬
ing each eye in turn so that the more dis¬
tant object appears to move relative to the
closer. The brain ncmnally assembles the
two images to produce astereoscopic ef¬
fect. Should the length and direction of the
line between the two points of observation
be known, parallax may be used to calcu¬
late the distance of the object. In astro¬
nomy, the parallax of astar is defined as
half the greatest parallactic displacement
when viewed ft’om earth at different times

of the year.
PARALYSIS, temporary or permanent
loss of MUSCLE power or control. It may
consist of inability to move alimb or part
of alimb or individual muscles, paralysis
of the muscles of breathing, swallowing
and VOICE production being especially
serious. Paralysis may be due to disease of
the BRAIN (e.g., stroke; tumor); spinal
CORD (pouoMYELms); nerve roots (supped
d i sk ) ; pe r i phe ra l ne rvous sys tem
(neuritis); neuromuscular junction (myas¬
thenia gravis), or muscle (muscular
d y s t r o p h y ) .
PARAMECIUM, asingle-celled animal
that spins through the water, propelled by
the bating of minute hairs called cilia, (t
feeds on bacteria and minute algae and re¬
produces by splitting in two or by two
{>aramecia fusing together, then splitting
into four new animals.
PARAMEDIC, aperson who supple¬
ments the woik of inofessional medical
personnel.
PARANOIA, apsychosis characterized
by delusions of persecution (hence the
popular term, persecution mania) and
grandeur, often accompanied by hal-
lucinatkws. The delusions may form a
self-consistent system which replaces !
rea l i ty. (See a lso menta l hxness;
SCHIZOnrRENlA.)
PARAPLEGIA, paralysis, neurological
condition involving the lower part of the
body, particularly the legs. Injury to the
SPINAL CORD is often the cause.
PARAPSYCHOLOGY, or psychic re¬
search, afield of study concerned with
scientific evaluation of two disdnct types
of phenomena; those collectively termed
ESP, and those concerned with life after
death, rcincamation. etc., particularly in¬
cluding claims to communication with
souls of the dead (spiritism or, incorrectly,
spiritualism). Tests of the former have
generally been inconclusive, of the latter
dmost exclusively negative. But in both
cases many "believers" hold that such

People and Economy. The majority of
the people are mestizo, with Guaram In¬
dian stock predominating over Spanish in¬
fluence. More than 40% of the working
population are employed on the land, and
about 25% of the gross national product
comes from agriculture. Products of ranch,
farm (cotton, tobacco, coffee) and forest
(timber, tannin, oils) are the chief exports.
Industry, which developed rapidly in the
late 1970s and !980s, is represented main¬
ly by agricultural product processing. No
commercially valû le minerals have been
found, though oil deposits exist in the
Chaco. Although over half the country is
forested, even this resource is mainly un¬
exploited.
History. The country wa.s originally in¬
habited by Guaranfs, setll^ Indian
farmers. Spanish exploration and settle¬
ment began in the early 16th century, and
by the 1550s the region had b^me
Spain’s power base in SE South America.
Jesuit influence 1609-1767 contributed
significantly to the merging of Guarani
and Spanish cultures. From 1776-1811,
Paraguay was part of the Spanish
viceroydty of La Plata. It gained inde¬
pendence in 1811 after arelatively peace¬
ful revolt. Its third ruler, Francisco Solano
Ldpez, led the disastrous War of the
Triple Alliance against Brazil, Uruguay
and Argentina (1865-70). Paraguay was
laid waste, and more than half the
population died. Clashes with Bolivia over
aborder dispute led to the chaco war
(1932-35). Par^uay gained territory but
was ruined eccmomically. President
Morfoigo’s comparatively stable and con¬
structive rule (1940-48) ended in civil
war. The incumbent president, Gen.
Alfredo STROESSNER, scized power in 1954.
His regime, which ruled under acon¬
tinuous state of siege from 1959 to 1987,
was often aixused of human rights viola¬
t ions ,

in Feb. 1989 Stroessner was overthrown

in acoup led by his second in command,
Gen. Andr6s Rodriguez, who was then
elected to complete the presidential term
ending in 1W3. Rodriguez init iated
democratic and free market reforms.
PARAKEET^ small or medium-sized
PARROTS with long tails. They do not form
anatural group, the name being given to
species of many different genera. Most
pvakeets are brightly colored, gregarious
birds, feeding on bruits, buds and flowers
in semiarid regions throughout the tropics.
PARALLAX, the difference in observed
direction of an object due to adifference
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phenomena, being beyond the bounds of
science, cannot be subjected to laboratory
e v a l u a t i o n .

In spiritism, the prime site of the alleged
c o m m u n i c a t i o n i s t h e s t a n c e , i n w h i c h
one individual (the medium) goes into a
trance before communicating with the
souls of the dead, often through aspirit
guide (a spirit associated panicularly with
the medium). The astonishing disparity
among different accounts of the spirit
world has led to the whole field being
treated with skepticism.
PARASITE, an organism that is for some
part of its life-history physiologically de¬
pendent on another, (he host, from which
it obtains nutrition and which may form
its total environment. Nearly all the major
groups of animals and plants, from vinises
t o v e r t e b r a t e s a n d b a c t e r i a a n d a n -
giosperms, have some parasitic members.
The mo.si important parasites, besides the
viruses which are awholly parasitic
group, occur in the bacteria, protozoa, flat-
worms and roundworms.
PARATHYROID GLANDS, ase t o f
four small endocrine glands lying behind
the thyroid which regulate calcium meta¬
bolism. Parathyroid hormone releases cal¬
cium from bone and al ters ihc intest inal
absorption and kidney excretion of cal¬
cium and phosphorus.
PARCHMENT, the skin of sheep, ewes
or lambs, cleaned, polished, stretched and
d r i e d t o m a k e a m a t e r i a l w h i c h c a n b e
written on, and also used to make drums
and for bookbinding. Invented in the 2nd
century BC as asubstitute for papyrus, it
was widely used for manuscripts until su¬
perseded by paper in the 15th century, ex¬
cept for legal documents.

Vellum is fine-quaiity parchment made
tom lamb, kid or calf skin. Both terms are
now applied to high-quali ty paper.
Vegetable parchment is paper immersed
briefly in sulfuric acid and so made strong
and parchmentlike.
PARDON, an official act of forgiveness
extended to aconvicted person by a
country’s chief executive, and in the US
also by astale governor. Apardon is
usually not given because the accused was
innocent of acriminal offense, but it may
be used because the law was loo harsh.
PAR£, Ambroise (cl510-1590), French
surgeon whose many achievements (e.g.,
adopting ligatures or liniments in place of
cauterization: introducing the use of artifi¬
cial limbs and organs) have earned him
regard as afather of modem surgery.
PARENT, biological or social father or

mother. Biological parents arc those tom
whose egg and sperm cells the individual
was [H'oduced. Social parents, who may
or may not be biological parents, are those
who care for the child.
PARIS, capital and largest city of France.
I t i s in the midd le o f the fer t i le i le -de-
FRANCE region. The Seine Rwinds throu^
Paris, spanned by 30 bridges, and flows
1lOmi NW to the English Channel. World
famous for its beauty, historic importance
and social and cultural life, Paris is an im¬
portant port and France’s chief manufac¬
turing center. In the city itself tourism,
d r e s s m a k i n g a n d l u x u r y t r a d e s
predominate. Heavier industry {chiefly
autos) is based further out in the
metropolitan area. On the Left Bank of the
S e i n e l i e s t h e s o r b o n n e i n t h e L a t i n
Quarter, associated with students and
artists. Over 2million tourists ayear
come to enjoy the Eiffel Tower, ixiuvre
m u s e u m , n o t r e d a m e c a t h e d r a l . M o n t ¬
martre, the cafes, gardens and nightlife.

The Parisii Gauls inhabited the lie de
la Cit6 in the middle of the Seine when
the Romans set up acolony at this impor- '
lant crossroads in 52 BC. In the early 6th
century King Clovis 1of the Franks made
Paris his capital, astatus confirmed when
Hugh C^l became king of France in
987 (see capbitans). Growth increased in
Philip n’s reign (1180-1223) and was
mainta ined even when Louis XIV moved
the court to Versailles (1682). The
rebuilding of Paris after the french
REV(x.irn(»t (1789) included Georges
Haussmann’s great tree-l ined bou¬
levards. The work was interrupted 1870-
71 by the riancoprussian war and by
the PARIS commune. Though occupied by
the Germans during WWD. Paris was
little'damaged; it was liberated in Aug.
1944. Postwar expansion was particularly
striking beyond the western ^ge of the
city. Pop (metro) 8,707,000.
PARIS, Treaties of, name given to
several t reat ies concluded at Par is . The
Treaty of Paris, 1763, ended the seven
YEARS' WAR including ihe french and In¬
dian WARS in Amer ica. France los t her
military rights in EIndia (and thus any
chance of ousting the British) and her
American possessions. Britain gained
Florida and parts of Louisiana, and
Spain regained Cuba and the Philippines.
Freed f rom the French threat , Amer ican
colonists stepped up the struggle for
independence, which was finally con¬
firmed by the Treaty of Paris, 1783, en¬
ding the REVOLUnONARY WAR. US boun-
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came ageneral in the Korean army and
led the 1961 military coup. Becoming
progressively more dictatorial, in 1972 he
assumed almost unlimited power. He was
astrong ally of the US. He was assas¬
sinated by the director of the Korean
Central Intelligence Agency.
PARKER, Alton Brooks (1852-1926),
US jurist and Democraric presidential can¬
didate. He was chief justice of the N.Y.
court of appeals 1897-1904, and after
losing to Theodore roosevelt in 1904
returned to private practice.
PARKER, Charlie (Charles Christopher
Parker, 1920-1955), US jazz musician,
k n o w n a s " B i r d " o r " Ya r d b i r d . " A n a l t o
saxophonist and composer, he was a
leader in developing the bop style and was
a l s o o n e o f t h e m o s t i n n o v a t i v e i m ¬

provisers in jazz history.
PARKER, Dorothy (1893-1967), Ameri¬
can writer, critic and wit. She wrote short
stories, satirical verse and newspaper co¬
l u m n s . a n d w a s a c e l e b r a t e d c o n v e r ¬
sationalist. Her tone is poignant, ironical
and often cruelly witty and cynical.
PARKER, Ely Samuel (1828-1895), first
Native American US commissioner of In¬
dian affairs (1869-71). Parker, aSeneca
Iroquois, studied law but was not per¬
mitted to practice and instead became a
civil engineer. He served as Ulysses S.
Grant’s military secretary during the ctvn.
WAR. President Grant appointed him com¬
miss ioner,
PA R K E R , H o r a t i o W i l l i a m ( 1 8 6 3 -
1919), US composer. The first head of
Yale University’s music department
(1894-1919), he composed much
religious and chamber music and Afona’s.
the first full-length opera by an American
ever staged by the Metropolitan Opera
(Mar. 14,1912).
PARKER, Theodore (1810-1860), US
liberal preacher and social reformer. A
Unitarian pastor in West Roxbury, Mass.
(18379646) and Boston (1846-59), he
championed abolition of slavery, prison
reform, temperance and education for
w o m e n .

PARKINSON’S DISEASE, acommon
disorder in the elderly, causing acharac¬
teristic masklike facial appearance, shuf¬
fling gait, slowness to move, muscular
rigidity and tremor at rest; mental ability
is preserved except in those cases follow¬
ing BNCEPHAuns lethargica. It is adisorder
of the basal ganglia of the brain and may
be substantially helped by drugs (e.g., L-
Dopa) that affect impulse transmission in
these si tes. The infusion of human fetal

daries were agreed as Canada in the N, the
Mississippi in the Wand Florida (regained
by Spain) in the S. and the US won fishing
rights off Newfoundland.

The Treaty of Paris, 1814, attempted to
end the Napoleonic wars after Napoleon’s
first abdication. France under the restored
Bourbon monarchy was allowed to retain
h e r 1 7 9 2 b o u n d a r i e s a n d m o s t o f h e r
colonies.

The Treaty of Paris, 1815, signed after
Ntqmleon’s final defeat at Waterloo,
dealt with France more harshly. French
boundaries were reduced to those of 1790
and France had to pay reparations and
suf^rt an army of occupation for up to
five years.

The Treaty of Paris, 1856, ending the
CRIMEAN WAR. WBs Signed by Russia,
Britain, France, Turkey and Sardinia.
Designed largely to protect Turkey from
Russia, it guaranteed Turkish inde¬
pendence, declared the Black Sea neutral,
opened Danube navigation to all nations,
and es tab l i shed Moldav ia and Walach ia
(later Romania) as independent slates

"tinder Turkish suzerainty.
The Treaty of Paris, 1898, ended the

SPANiSH-AMERiCAN WAR and effectively
ended the Spanish empire. Cuba became
independent, and the US gained Puerto
Rico. Guam and the Philippines. After
WWI the treaties of Neuilly, Saint-Ger¬
main, Sevres, Trianon and Versailles
were concluded at the Paris Peace Con¬
ference. Treaties were also signed at Paris
af ter WWII .
PARIS COMMUNE, insurrect ion of
radical Parisians against the proroyalist
National Assembly, March-^ay 1871,
following the humiliation of the franco-
PRUSSiAN WAR. TTie Communards drove the
Assentiily out of Paris, and elected their
own Commune government, while similar
m o v e m e n t s b r o k e o u t e l s e w h e r e . T h e
Assembly sent in 130,000 troops who
c r u s h e d t h e m o v e m e n t i n a w e e k o f

bloody street fighting. More than 17,000
people were executed in reprisals.
PARITY, (1) with respect to the number
of children awoman has borne, e.g..
multiparity, nulliparity, primiparity; (2) a
one-bit quantity indicating whether the
number of Is is even or odd.
PARK, Robert Ezra (1864-1944), US
sociologist, at the University of Chicago
1914-33, known for his work in urban
sociology.
PARK CHUNG HEE (1917 -1979 ) .
president of South Korea 1963-1979. He
served with the Japanese in WWII, be-



P A R S E C 9 3 7

cells into the brain is currently the most
promising therapy.
PARKINSON’S LAW, principle that in
any bureaucracy "Work expands to fill the
time available for its completion." This
formulation of bureaucratic practices first
appeared in C. Noithcote Parkinson's
P a r k i n s o n ' s L a w a n d O t h e r S t u d i e s i n

Administration (1957).
PARKMAN, Francis (1823-1893). great
US h is tor ian o f the Front ie r and o f the
Anglo-French struggle for North America.
His chief work is the seven volumes col¬
lectively called France and England in
North America (1865-92). Other works
include his History of the Conspiracy of
Pontiac (1851) and The Oregon Trail
(1849), an enormously popular account of
ajourney made in 1846. He later became
an expert horticulturalisi.
PARKS, Rosa (1913- ), US civil-rights
activist. Aseamstress in 1955, she was ar¬
rested for refusing to give up her seat on a
Montgomery, Ala., bus to awhite pas¬
senger. thereby spaiking ablack boycott
of city buses that raised Martin Luther kin-
G, Jr., to national prominence. She became
known as the "mother of the civil ri^ts
m o v e m e n t . "

PARLIAMENT, body of elected repre¬
sentatives responsible for acountry’s
l^islaQon and finance. The term par¬
liamentary government is used to describe
asystem (distinct from the presidential
system) in which the government’s chief
ministers, including the prime minitier,
are elected members of parliament. This
system operates in Britain, most Com¬
monwealth countries and Scandinavia.

In aparliamentary system the head of
state (a monarch or president) exists out¬
side î iament and exercises only limited
powers; real power rests with the prime
minister, who leads the majority party or a
coalition of parties. He rules widi the help
of aCABtNET chosen from other elected

members. The government in power has
the right to dissolve parliament and call a
new election before its term of office ends,
but is obliged to resign if it fails to com¬
mand amajority vote of members.

All these features differ from (Mosiden-
tial govHnment as practiced in the US.
The chief model for modem parliamentary
government is the British Parliament,
which began to take on its present form in
the Middle Ages. (See also house OP com.
MONS; HOUSE OF LORDS; PRESIDENCY.)
PARNASSUS, mounta in in cent ra l
G r e e c e , N o f e ® l p h j a n d t h e G u l f o f
Corinth. It was once sacred to Dionysus

and Apollo and celebrated as ahome of
the NfuSFS. It is 8,061ft high.
PARNELL, Char les Stewart (1846-
1891), Irish nationalist, leader of the Irish
h o m e r u l e m o v e m e n t f r o m w i t h i n t h e
Br i t i sh pa r l i ament f rom 1877 . He
obstructed parliamentary business and
d e m a n d e d I r i s h l a n d r e f o r m , a n d h i s
supporters’ agitation persuaded Gladstone
to ̂ opt ahome rule policy. His political
career ended in 1890 when he was named
corespondent in adivorce case.
PAROLE, the system of releasing con¬
victs from prison before the end of their
sentences. Generally, parole is granted for
good behavior in prison, if the parole
board considers aprisoner psychologically
and socially ready to readjust to the out¬
side world. Aparolee must usually ob¬
serve certain standards of conduct, stay
within certain areas, and report to aparole
officer. (See also husons; probation.)
PAROTID GLAND, either of apair of
large salivary glands, located at the side of
the face below and in front of the ear. that
release saliva through the parotid ducts
into the mouth.
FARRINGTON, Vemon Louis (1871-
1929), US literary historian who stressed
the influence of social and economic af¬
fairs upon American writers. His Main
Currents in American Thought (1927-30)
won aPulitzer prize.
PARRISH, Maxfield (1870-1966), US
painter and illustrator with an elegant,
richly decorative style. He is noted for
murals, posters and book and magazine il¬
lustrat ions.
PARROTS, afamily, Psit tacidae, of
about 320 species of birds distributed
throughout the titties. Most are brightly
colored birds with heavy, hooked bills, of
which both mandibles art iculate with the
skull. Most are arboreal and diurnal, feed¬
ing on ̂ its, berries and leaves; some can
mimic speech. There are four subfamilies:
the Sirigopinae (with only the kakapo of
New Zealand), the Cacaiuinae (the cock¬
a toos ) and t he Lo r i nae ( t he l o r i es and
lorikeets, pygmy parrots and fig parrots).
The fourUi subfamily, the PsiUacinae,
contains some 200 species of "true" par¬
rots, inc luding the 130 species of
American parrou.
PARSEC, aunit of distance in astronomy,
equivalent to 3.26 light-years. Nearby
stars show aslight shift in position (a
parallax) when observed from opposite
s ides o f the ear th ’s o rb i t . As tar w i th a
parallax of one second of arc is said to be
one parsec away.
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A r e v o l t e s t a b l i s h e d t h e s a s s a n i a n s i n
power AD 224. (Sec also Persia, ANaENT.)
PARTICLE ACCELERATOR, research
tool used to accelerate electrically charged
subatomic particles to high velocities. Ac¬
celerators use electromagnetic fields to ac¬
celerate the particles in astraight line or in
acircular or spiral path.
PARTICLES, Elementary. See sub¬
a t o m i c P A R T I C L E S .

PARTRIDGE, Eric Honeywood (1894-
1979), New ZeaJand-bom English lexi¬
cographer, best known for ADictionary of
Slang and Unconvent ional Engl ish
(1937).
PARTRIDGES, several genera of game'
birds distributed through Europe, Asia and
Africa. Best known is the gray or common
partridge, Perdix perdix, of Europe, with a
chestnut horseshoe on the breast.
PASCAL, Blaise (1623-1662), French
mathematician, {^ysicisi and religious
philosopher. Though not the first to study
what is now called Pascal's triangle, he
was first to use i t in probabi l i ty studies,
t he ma thema t i ca l t rM tmem o f wh i ch he
and FERMAT evolved together, though in
different ways. His studies of the cycloid
inspired oth^ to formulate the calculus.

His experiments (performed by his
brother-in-law) observing the heights of
the column of abarometer at different al¬
titudes on the mountain Puy-de-Ddme
(1646) confirmed that the atmospheric air
had weight. He also pioneered hydro¬
dynamics and FLUID MECHAjncs. in doing
so discovering PASCAL'S law, the basis of
HYDRAUUCSD. HIS teUgious thought, which
emphasizes "the reasons of the heart" over
those of dry logic and intellect, is ex¬
pressed in his Provincial Letters (1656-
57) and his posthumously published
Pense'cj (1670 onward).
P A S C A L ’ S L A W , i n fl u i d m e c h a n i c s ,
stales that the pressure in an enclosed
body of fluid arising from forces applied
to its boundaries is transmitted equally in
all directions with unchanged intensity.
This pressure acts at right angles to the
surface of the fluid container.
PASQUEFLOWER, common name for
spring-flowering anemone.s that are as¬
s o c i a t e d w i t h E a s t e r . T h e A m e r i c a n

pasqueflower {Anemone patens) is abun¬
dant in the prairies and the European pas¬
queflower (A. puisaiilta) grows in chalky
pastures. Family; Ranunculaceae.
P A S S E N G E R P I G E O N .

PARSEES or Parsis, religious group
centered in Bombay and NW India who
practice zoROA^nuANiSM Their ancestors
came from Persia in the,8th century to es¬
cape Muslim persecution. They now num¬
ber about 120,000. The Parsees, many of
whom are traders, are among the we^-
ihiest and best educated groups in India.
They worship at fire temples.
PARSLEY, biennial or perennial herb
(Petroselinum sativum) in cultivation
everywhere; plant and seeds are used for
medicinal purposes.
PARSNIP, Pastinaca sativa. acarrotlike
plant grown for its edible sweet-flavOTed
yellowish-white root. They are easy to
cultivate, but need along growing season
and are harvested in the fall and winter.
Family: Umbetli/erae.
PARSONS, Talcott (1902-1981), US
sociologist, who tau^t at Harvard 1927-
74. An inveterate theoiizer, he advocated
a"structural-functional" analysis of the
units that make up astable social system.
Works include The Structure of Social Ac¬
tion (1937), The Social System (1951) and
Politics arid Social 5/nicrare (1%9).
PARSONS, Theophilus (1750-1813), US
jurist. Amember of the Essex junto, he
helped draft anew Mass, constitution in
1779, and was chief justice of the Mass.
Supreme Court from 1806.
PARTCH, Ha^ (1901-1974), US com¬
poser who devis^ aspecial notation for
his unique microtooal music, which was
based on an octave divided into 43 inter¬
v a l s i n s t e a d o f t h e t r a d i t i o n a l 1 2 . H i s
works received scant public attention as
they could only be performed on bizarre
instruments of his own devising.
PARTHENON, the most famous Greek
temple, on the acropous at Athens.
Sacred to the city’s patron goddess,
Athena Panhenos, it was built of marble
447-432 BC by Ictinus and Callicrates,
with PHIDIAS supervising the sculptures. It
featured aroof on Doric columns, an inner
room and fine sculptures and friezes, in¬
cluding the ELGIN MARBi^. Tile Parthenon
remained well preserved until 1687. when
aVenetian bombardment exploded a
Turkish powder magazine inside it. It is
now threatened by industrial pollution.
PARTHIA. ancient country SE of the
Caspian Sea, where the Arsacid empire
was founded c248 BC in revolt against the
SELEUCIDS. I t reached i ts zeni th under
Mithradates I(171-138 BC) and fl (123-
88 BC). Parthians conquer̂  Persia and
nearby lands, and their mounted archers
continually withstood Roman aggression.

Ectopistes
migraiorius, extinct member of the pigeon
family Columbidae, extremely common
until the 19th century over most of North
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America. They were highly gregarious
and social birds migrating in huge flocks.
They fed on invertebrates, fruits and grain,
often doing extensive damage to crops.
Hunted by man both as apest and for
food, they finally became extinct in 1914.
PASSERIFORM^ asingle order of
BIROS which contains all the 5,000 plus
^retries of perching birds and song birds.
The order is inci^ibly diverse and its
members have become ̂apied to an enor¬
mous variety of niches. All passerines are
land birds with- feet adapted for perching
and walking. Passerine young are
"nidicolous''-confined to anest by their
helplessness and cared for by the parents.
PASSION, musical setting of the Gospel
texts describing the crucifixion. From
eariy MjUNSONG developed medieval
m u s i c d r a m a a n d R e n a i s s a n c e m o t e t
forms. Among the first works to use the
name were those of schOta who influ¬
enced J. S. BACH, composer of the famous
St. John and St. Matthew passions for
soloists, chorus and orchestra.
PASSION, The, the sufferings of Jesus
Christ for mankind including the agony in
the garden at CETUseMANe, his trial and
crucifixion. Passiontide, in the church
year, denotes the last two weeks in lent,
from Passion Sunday until the Saturday of
Holy Week.
PASSION PLAY, dramatic presentation
of Christ’s suffering aiul death. It was one
of the popular medieval mystery pIjAYS
performed by amateurs at religious fes¬
tivals. The most famous passion play still
performed is that at obbrammeroau.
staged every ten years since 1634.
PASSOVER, ancient major Jewish fes¬
tival held for eight days I4lh Nison
(March/April). It celebrates the Israelites'
escape from Egyptian slavery, when each
family slew apaschal lamb and sprinkled
its blood on the doorposts, and the des¬
troying angel passed over.

At the Seder feast, on the evening of the
firet two days, special dishes symbolize
the Israelites' hafoships, and the story of
the Exodus is read from the Haggadah.
During Passover unleavened bread (mat-
zoth) is eaten; no leaven at all may be
used, areminder of the hasty departure.
(See also last supper.)
PASTERNAK,
(1890-1960), Russian writer, best known

his only novel. Doctor Zhivago (1958).
He won the 1958 Nobel Prize for Litera¬
ture but official pressure forced him to
decline it. He was also agifted translator
of Shakespeare and Goethe, and the author

of poems, short stories and an autobiog¬
raphy.
PASTEUR, Louis (1822-1895), French
microbiologist and chemist. In his early
pioneering studies in stereochemistry he
discovered optical isomerism. His atten¬
tions then centered around fermentat ion,
i n w h i c h h e d e m o n s t r a t e d t h e r o l e o f
microorganisms. He developed pas-
TEURtzATicm as away of stopping wine and
beer from souring. ̂ experimentally dis¬
proved the theory of spontaneous genera¬
t i o n .

His "germ theory" of disease proposed
that diseases are spread by living germs
(i.e.. Bacteria); and his coasequenl
popularization of the sterilization of
m^cai equipment saved many lives.
While studying anthrax in cattle and
sheep he developed aform of VACCtNATiON
ra the r d i f f e ren t f rom tha t o f j enner : he
f o u n d i n o c u l a t i o n w i t h d e a d a n t h r a x

germs gave future immunity firom the dis¬
ease. Treating rabies similarly, he con¬
cluded that it was caused by ageim loo
small to be seen—i.e., avtrus. The Pas¬
teur Institute was founded in 1888 to lead
the fight against rabies.
PASTEURIZATION, ajmKess for par¬
tially sterilizing milk originally invented
by L. PASTBUR for improving die storage
qualities of wine and beer. Mginally Che
mi lk was he ld a t 63 8C for 30min in a
vat. But today the usual method is aconti¬
nuous {mzcess whereby the milk is held at
72*-85'C for 16s.

Disease-producing bacteria, particular¬
ly those causing tuberculosis, are thus
destroyed with aminimum effect on the
flavor of the product. Sirwe the process
also destroys amajority of the hsnnless
bacteria which sour milk, its keeping
properties arc also improved.
P A S T O R A L L I T E R A T U R E i d e a l i z e s
simple shepherd life, free from the corrup¬
tion of the city. Typical forms are the
verse elegy, prose romance and drama.
Originating with theocritus in the 3rd
century BC. the form was used by vergil,
and later in England, after aRenaissance
revival, by Shakespeare (in As You Like
It), Sir Philip Sidney (in Arcadia) and mil-
ton (in Comus).
PATA G O N I A , t h a t p a r t o f S o u t h
America Sof the Rio Negro or, more
usually, the dry tableland in this region
between the Andes and Atlantic, including
Tieira del Fuego. Both areas lie mainly in
Argentina, partly in Chile. Sheep-raising
is the main activity of the few inhabitants,
and there are oil, iron ore and coal

B o r i s L e o n i d o v i c h

■for
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other sees, especially of the orthodox
CHURCHES. It implies jurisdiction over
other bishops.
PATRICIAN, in ancient Rome, an aris¬
tocrat by birth. In the early Republic the
heads (Latin; patres) of the chief families
dominated the Senate. They gradually lost
power 5(X3-250 BC to the plebeians, or
common citizens, until patrician became a
mere honorary title.
PATRICK, Saint, 5th-century missionary
bishop, patron saint of Ireland. Controver¬
sy surrounds his identity, dates and works.
In the popular and official version be was
bom in Britain c385, was captured by
pagan Irish and was aslave six years.

After training in Gaul he returned c432
to convert Ireland, with spectacular suc¬
cess in Ulster and at Tara. He founded his
see at Armagh. Author of the auto¬
biographical Confessions, he died c461.
His feast day, an Irish festival the world
over, is March 17.
PATTERSON, family of US newsp^jer
publishers and editors. Joseph Medili
Patterson (1879-1946) was coeditor
(from 1910) and copublisher (1914-25) of
the Chicago Tribune (with Robert Mc¬
Cormick). He was cofounder (1919) and
coeditor and publisher of the New York
Daily News, the largest circulation tabloid
in the US. His sister, Eleanor MediU Pat¬
terson (1884-1948), edited the. Wash¬
ington Herald (from 1930). leased it and
the Times (1937-39) and published the
merged Washington Times-Herald (1939-
48). His daughter, Al icia Patterson
(1906-1963), founded, published and
edited the Long Island, N.Y., newspaper
Newsday (194CL63), which she develop^
into one of the largest suburban dailies in
the US.
PATTON, George Smith, Jr. (1885-
1945), US general. His ruthlessness and
t a c t i c d b r i l l i a n c e a s a t a n k c o m m a n d e r
won h im the n i ckname "O ld B lood and
Guts." Bora of amilitary family, he
graduated from West Point in 1909 and
commanded atank brigade in WWI. In
WWII he was highly successful in N
Aftica and led the Third Army’s rapid
drive through France to SW Germany. He
was k i l led in an automobi le acc ident in
Dec., 1945.
PAti>, Saint (d. AD c65), apostil to the
Gentiles, major figure in the early Chris¬
t ian Church. H is l i fe is recorded in the
ACTS OF THE APOSTLES. Son of aRoman
citizen, he was azealous Jew, active in the
persecution of the Christians until avision
of Christ on the road to Damascus made

deposits.
PATENT, agrant of certain specified
rights by the government of aparticular
country, usually to aperson whose claim
to be Ae true and first inventor of anew
invention (or the discoverer of anew
process) is upheld. Criteria of the "novel¬
ty" of an invention are defined in law. The
term derives from "letters patent"—the
"open letters" by which asovereign
traditionally confers aspecial privilege or
right on asubject.

An inventor (or his assignee) who files
an application for and is granted apatent
is exclusively entitled to make, use or sell
his invention for alimited period—17
years from the granting date, in the US
and Canada. By granting the inventor a
temporary monopoly, patent law aims to
stimulate inventive activity and the rapid
exploitation of new inventions for the
public benefit.
PATENT MEDICINE, or propr ietary
medicine, over-the-counter drugs that can
be sold without prescription. The term
"patent" is outdated, referring to atime
when the formulas of such products were
kept secret.
PATERSON, William (1745-1806), US
statesman. Adelegate from N.J.. he was
author of the "New Jersey plan" at the
Constitutional Convention (1787), aUS
senator 1789-90, governor of N.J. 1791-
9X and from 1793 associate justice of the
US Supreme Court. Paterson, N.J.. is
named for him.
PATHOLOGY, smdy of the anatomy of
DTSEASE Morbid anatomy, the dissection
of bodies after death with aview to dis¬
covering the cause of disease and the na¬
ture of its manifestations, is comple¬
mented and extended by histology In ad¬
dition to autopsy, biopsies and surgical
specimens are examined: these provide in¬
formation that may guide treatment. It has
been said that pathology is to MEDictNE
what anatomy is to physiology.
PATON, Alan Stewart (1905-1988),
South African writer. His novel Cry the
Beloved Country (1948), drawing on his
experience as principal of areform school
for Africans, describes apartheid. In 1953
he became president of the Liberal Party,
banned in 1968.

PATRIARCH Old Testament title of the
head of afamily or tribe, especially the Is¬
raelite fathers, Abraham, Isaac. Jacob and
Jacob 's sons (see twe i .ve t r ibes o f I s¬
rael). The title was adopted by the early
Christian bishops of Rome, Alexandria
and Antioch, and now extends to certain
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him afervent convert to the new faith. He
went on extensive missionary journeys to
Cyprus, Asia Minor and Giwe- Retum-
iog to Jerusalem, he was violently attack¬
ed by the Jews and imprisoned for two
years. An appeal to the Emperor brought a
transfer (AD c60) to Rome, where, ac¬
cording to tradition, he was executed after
two years’ house arrest. His epistles, some
of which are preserved in the new testa¬
ment, have had an incalculable influence

on Christian belief and practice.
PAUL, name of six popes. Paul III
(1468-1549), pope from 1534, en¬
couraged the first major reforms of the
COUNTER-REFORMATION, rccognized the
Jesuit order and convened the Council of
TRENT (1545).

Paul IV (1476-1559), reigned from
1555, increased the powers of the Roman
Inquisition, enforced segregation of the
Jews in Rome and introduced strict cen¬
sorship. His fanatical reformism proved
self-defeating by creating widespread hos¬
tility. Paul V(1552-1621), pope from
1605, came into conflict with the Venetian
Republic over papal jurisdiction, and, as a
member of the Borghese family, was
notorious for nepotism. Paul VI (1897-
1978), elected in 1963, continu^ the
modernizing reforms of his predecessor,
JOHN xxni. confirmed the Roman Catholic
Church’s ban on contraception and be¬
came the first pope to travel widely.
PAU1.DING, James Kirke (1778-1860),
US writer and public official who satirized
British colonitilism in such works as John
Bull in America (1825), and did much to
encourage the development of distinctive¬
ly American literature. His five novels in¬
clude Westward Ho! (1832).
PAULI, Wolfgang (1900-1958), Aust-
rian-bom physicist awarded the 1945
Nobel Prize for Riysics for his discovery
of the Paul i exc lus ion pr inc ip le, that no
two fermions in asystem may have the
same four quantum numbers. In terms of
the a tom, th is means tha t a t most two
electrons may occupy the same orbital
(the two having opposite spins).
PAULING, Linus Carl (1901- ), US
chemist and pacifist awarded the 1954
Nobel Prize for Chemistry for his work on
the chemica l bond and the 1962 Nobe l
Peace Prize for his support of unilateral
nuclear disarmament.
PAULIST FATHERS, o ffic ia l l y the
Society of Missionary Priests of St. Paul
the Apostle, an evangelical order of
Roman Catholic priests in the US,
founded by Isaac hecker(1858).

PAUL OF THE CROSS, Saint (1694-
1775), Italian mystic who found^ the
Passionist order of monks in 1720, and an
order of the same name for nuns in 1770.
PAUNCEFOTE, Ju l i an , 1s t Ba ron
Pauncefote of Preston (1828-1902),
Brit ish diplomat, permanent under¬
secretary of foreign affairs (1882) and am¬
bassador to the US (1893). The most sig¬
nificant contribution of adistinguished
career was his negotiation of the hav-
PAUNCEPOTE TREATY (1901), which
resolved US-British dispute over control
of the projected Panama Canal.
PAVAROTTI, Luciano (1935- ). Italian
tenor, the best Italian bel canto tenor of his
day. He becante aMetropolitan Opera star
after his debut there in I^8.
PAVESE, Cesare (1908-1950), Italian
post-WWH novelist and, with Elio Vil-
torini,. amajor translator of American
writing into Italian.
PAVLOV, Ivan Petrovich (1849-1936),
Russian physiologist best known for his
work on the conditioned reflex. Regular¬
ly, over long periods, he rang abell just
before feeding dogs, and found that even¬
tually they salivated on hearing the bell,
even when there was no food forthcom¬
ing. He also studied the physiology of the
DiGESnvE SYSTEM, and for this received the
1904 Nobel Prize for Physiology or
M e d i c i n e .
PAVLOVA, Anna Matveyevna (1882-
1931), Russian ballerina, considered the
greatest of her time. She formed her own
company and was famed for her roles in
Giselle and The Dying Swan choreo¬
graphed for her by Michel fokine.
PAWNEE INDIANS, Nonh American
Indians of Caddoan linguistic stock who
inhabited river valleys of Nebraska and
Kansas in the 16th to the 19th centuries.
They had an elaborate religion which for a
time involved human sacrifice. Hiey lived
by farming and buffalo hunting, but by
1876 had ceded all of their land to the US
government. They sealed on areservation
in Oklahoma, where they numbered about
1,000 in the 1990s.
PAWPAW, tropical tree (Carica papaya),
originating in South America and grown
in many tropical countries. The edible
fruits resemble amelon, with orange-
colored flesh and numerous blackish se^s
in the central cavity; they may weigh up to
20!b. Another pawpaw (Asimina triloba)
has an unpleasant odor but carries edible
oval berries 3in long.
PAZ, Octavio (1914- ), Mexican poet
and critic. He was Mexican ambassador to
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near Lake Athabasca.
PEACH, popular name for Prunus per-
sica and its rough-skinned fruit. Native to
China, it is now cultivated in warmer
regions throughout the world (notably in
Calif.). There are several thousand
v a r i e t i e s d i v i d e d i n t o f r e e s t o n e o r
clingstone types, according to the ease
with which *e flesh comes away from the
stone. The nectarine is avariety of peach
a n d h a s a s m o o t h e r s k i n a n d a r i c h e r
flavor. Family: Rosaceae.
PEACH MOTH, smal l b rown moth
whose larvae are major fruit tree pests.
Bach year the adult deposits eggs on the
leaves of peach and other fruit trees. The
larvae feed on new twigs and on fruit.
PEACOCK, Thomas Love (1785-1866),
English novelist and poet, abrilliant
satirist of contemporap' intellectual
t rends. He was ac lose f r iend of she l lev
and an able administrator in the East India
Company. His best poetry is contained in
his novels, which he described as comic
romances. They include Headlong Hall
(1816), Nightmare Abbey (1818) and
Crotchet Castle (1831).
PEACOCKS, properly peafowl, large ex¬
otic ground birds of two genera. Pavo and
Afropavo, well known as ornamental
birds. The male, the peacock, has atrain
of up to 150 tail feathers, which can be
erected in display to form ashowy fan.
PEALE, an important family of early US
painters. The prolific and versatile Char¬
les Willson Peak (1741-1827) is best
known for his portraits of Washington and
other leading figures of the revolutionap'
period- He studied with Benjamin west in
London, and in 1784 founded amuseum
in Philadelphia, later moved to Inde¬
pendence Hall, which housed aportrait
gallery together with natural history and
technology exhibits. His younger brother
James Peak (1749-1831) was best known
for his portrait miniamres. Charles’ many
sons included Raphaelk Peak (1774-
1825), apioneer of US still-life painting,
and Rembrandt Peale (1778-1860), a
portraitist and founder of the Peale
M u s e u m , B a l t i m o r e . H i s m o s t f a m o u s
work is aportrait of Thomas Jefferson
(1805).
PEALE, Norman Vincent (1898- ), US
clergyman, pastor of New York's Marble
Collegiate Church from 1932. He dissemi¬
nated his inspirational and politically con¬
servative views by radio, television, and
newspaper and magazine columns. He is
best known as author of The Power of
Positive Thinking (1952).

India, but resigned in 1%8 to protest the
killing of 300 antigovemment demon¬
strators and lived thereafter in England.
He was awarded the 1990 Nobel Prize for
L i te ra tu re .
PE.4, herbaceous annual leguminous
plants that are mainly cultivated for their
edible seeds. They have alternate com¬
pound leaves, white or purple flowers and
for fruit, amany-seeded pod or legume.
The garden pea (Pisum sativum) is native
to Middle Asia and is now widely cul¬
tivated in North America, Europe and
Asia. Family: Leguminosiie.
PEABODY, Elizabeth Palmer (1804-
1894), US educator, author and publisher
who started the first US kinderganen and
introduced froebel'S methods of educa¬
tion to the US. She wrote widely on
educational theory, published early works
of Nathaniel hawihorne. and was an ex¬
ponent of TRANSCENDENTAUSM.
PEABODY, George (1795-1869), US
financier and philanthropist. From 1837
he lived in London, where he set up an
immensely prosperous investment bank¬
ing house. His donations made possible
such foundations as the Peabody Institute
of Baltimore and the George Peabody
College in Nashville. Tcnn., as well as
museums at Harvard and Yale.
PEACE, the condition that exists when
nations or other groups are not fighting;
the ending of astate of war; the treaty that
ends awar.
PEACE CORPS, agency of the US
government established by President John
F. KENNEDY in 1961 (and in 1971 trans¬
ferred to ACTION, the agency coordinating
federal volunteer programs). The aim of
the Peace Corps is to help raise living
standards in developing countries and to
promote international friendship and un¬
derstanding. Peace Corps projects, ranging
from farm assistance to nursing instme-
tion, are established at the request of the
host country. Its volunteers normally serve
for two years.
PEACE PIPE, or calumet (French; reed),
atobacco p ipe, long-stemmed and
elaborately decorated, smoked by most
North American Indian peoples on
ceremonial occasions such as the signing
of peace treaties. The peace pipe was a
symbol of its owner’s power and honor,
and as such was held sacred.
PEACE RWER, in WCanada, the main
branch of the Mackenzie R. Formed by
the junction of the Finlay and Parsnip
rivers in central British Columbia, it flows

l,065mj Einto Alberta to join the Slave R
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PEANUT, groundniit or goober (i4ra-
chis hypogaea), alow bushy leguminous
plant cultivated in ^ical and subirt^icai
regions. The *nut” is afruit normally con¬
taining two seeds, ^lidi is fvoduced
when the yellow flowers grow (town into
the ground after pollination. Family;
Leguminosae.
PEAR, Pyrus communis and related
spec ies , common name fo r these
dixiduous trees and their oval-shaped soft-
fl e s h e d f r u i t . T h e r e a r e h u n d r e d s o f

varieties of the fruit, the "Bartlett" pear
being commonest in the US. Family:
Rosacetu.
PEA RIDGE, Battle of, US ova. war
battle of NW Ark. on March 7-8,1862.
Oen. Bari van Dorn led aConfederate at¬

tack on the Utrion army urKler General
Samuel R. Curtis and was decisively
defeated.
PEARL HARBOR, natural land-locked
harbor on the island of Oahu in Hawaii.

Of great strategic importance, it is best
known as the scene of the Japanese bomb¬
ing of the US Pacific fleet on Dec. 7,
1941. Most of the fleet was in the harbor
when Japanese carrier-based planes at¬
tacked without warning. Nineteen ships
were damaged or sunk; on the ground at
Wheeler Field 188 planes were destroyed.
The raid caused over 2,200 casualties with
negligible losses to the Japanese. The at¬
tack brought the US into WWU.
PEARLS, white sf^erical gems produced
by bivalve mollusks, particularly by pearl
oysters. Pinciada. In response to an irrita¬
tion by foreign matter within the shell, the
mantle secretes calcium carbonate in the
form of nacre (mother.of-peaiil) around
the irritant body. Over several years, this
encrustation forms the pearl. Cultured
pearls niay be obtained by "seeding" the
oyster with an artificial irritant such as a
small bead. Pearls are variable and may be
black or pink as well as the usual white.
Ano the r b i va l ve g roup p roduc ing
marketable pearls is the freshwater pearl
rr\usst\. Margaritifera margaritifem.
PEARLY NAUTILUS, ashelled member
of the ce^^alopod mollusks, with six spe¬
cies in the genus Nautilus, found in the
s o u t h w e s t e r n I n d o - P a c i fi c . T h e s h e l l i s

coiled and chambered. The growing
animal lives always in the last chamber,
the empty ones being gas-filled for flota¬
tion.
PEARSON, Karl (1857-1936), British
mathematician best known for his pioneer¬
ing work on statistics (e.g., devising the
chi-squared test) and for his The Grammar

of Science (1892), an important contribu¬
tion to the philosophy of mathematics. He
was also an early worker in the field of
B t X J E N I C S .

PEARSON, Lester Bowles (1897-1972),
Canadian diplomat, prime minister (1963-
68) and winner of die 1957 Nĉ l Peiu«
Prize for his mediation in the Suez crisis
(1956). in 1928 he Joined the Department
of Sterna] Affairs, becoming first
secretary, and in 1945 be was ^ipointed
ambassador to the US. As secretary of
state (1948-57) be made notable contribu¬
t ions to the UN and NATO. In 1958 he
became the Liberal leader. After resigning
as prime minister he headed the world
BANK commissioD which produced the
Pearson Report on developing countries.
PEARY, Robert Edwin (1856-1920).
US Arctic explores who discovoed the
North Pole. He entered the US Navy in
1881, and first journeyed to the interior of
Greenland in 1886. On leaves of absence
from the navy, he led aseries of explo¬
ratory expe^tions to Greenland which
culminated in his reaching the North Pole
on April 6,1909. Peary’s books, including
The North Pole (1910) and Secrets o/
Polar Travel (1917), give an account of
his journeys and an in^iression of his ex¬
traordinary stamina and courage.
PEAT, partly decayed plant material
found in layers, usually in marshy areas. It
is compost mainly of the peat mosses
sphagnum and hypnum, Init also of
sedges, trees, etc. Under the right geologi¬
cal conditions, peat forms coal. It is used
as amulch and burned for domestic heat¬
ing .
PEAT MOSS, moss of the genus Sphag¬
num that grows and accumulates on the
surface of freshwater marshes in Canada,
northern Europe, and Siberia. Peat moss
grows up to 20in, forming aspongy mat
without true roots.
PECAN, nut-producing tree (Carya
pecan), native to southern US and north¬
ern Mexico, and now widely cultivated.
The tree grows to ovw 150ft, and the
edible nuts are smooth shelled, the kernel
resembling asmoothly ovate walnut.
PECCARIES, piglike mammals of the
s o u t h w e s t e r n U S a n d n o r t h e r n S o u t h

America, inhabiting bushy thickets or
forests. There are two species within the
family Tayassuidae, the collared peccary
(Pecari tajacu) and white-lipped peccary
(Tayassu pecari). Both are long legged,
with thick bristly hair and an erectile mane
along the back.
PECKING ORDER, the terni given to a
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his resignation.
PEERCE, Jan (Jacob Pincus Perelmuth;
1904-1984), US concert and opera tencs’
who moved from Radio Qty Music Hall
to New York’s Metropolitan Opera(194l-

PEGASUS, in astronomy, aconstellation
of the Northern Hemisphere, near Cyg-
nus, representing the winged horse of
mythology.
PEGLER, (James) Westbrook (1894-
1969), US newspaper columnist, acaustic
conservat ive c r i t i c o f Pres ident Frank l in
Roosevelt and members of his administra¬
tion. He also exposed labor union corrup¬
tion, for which he won a1941 Pulitzer
Prize.
PEI, I(eoh) M(ing) (1917- ), Chinese-
bom US architect of public buildings and
urban complexes, e.g., the Mile High Cen¬
t e r i n D e n v e r , P l a c e V i l l e M a r i e i n
Montreal, the John Hancock Tower in
Boston and the National Gallery’s East
Wing in Washington, DC. Most are noted
for their simplicity and environmental har¬
m o n y .
PEIRCE, Charles Sanders (1839-1914),
US philosopher, best known as apioneer
of PRAGMATISM. Hc is also known for his
work on the logic of relations, theory of
signs, and other contributions in logic and
the philosophy of science.

Although he was arigorous thinker who
dealt with all main branches of philo¬
sophy, he wrote no comprehensive work
but published numerous articles in
philosophical journals.
PELICAN FLOWER, woody flowering
vine (Aristolochta grandiflora) of the
birthwoit family. The pelican flower
grows wild, has heart-shaped leaves, and
the yellow-green blossoms may grow as
wide as 20in across.
PELICANS, large aquatic birds of the
genus Pelecanus. The long bills are
provided with an expansible pouch at¬
tached to the lower mandible, used, not for
storage, but simply as acatching appara¬
tus. ascoop-net. They are social birds,
breeding in large colonies. Most species
also fish in groups, swimming together,
herding the fish in horseshoe formation.
All are fine fliers.
PELLAGRA, vitamin deficiency disease
(due to lack of niacin), often found in
maize- ex' millet-dependent popul^ions.
ADERMATms. initially resembling sun¬
burn. but followed by thickening, scaling
and pigmentation, is characteristic; inter¬
nal EPJTHELfUM is affccted (sore tongue,
diarrhea). Confusion, dhurium. hal-

dominance hierarchy in birds. The top
bird can peck all others; the second can
peck ail but the top bird, and so on down
to the bottom bird, which is pecked by all
but can peck none. Frenzied pecking soon
decides the rank of any new bird intro¬
duced to the group.
PECTIN, asubstance found in many
fruits, especially apples. Pectin is avail¬
able in tablet form as adigestive aid.
PEDIATRICS, branch of medicine con¬
cerned with care of chi ldren. This starts
with newborn, especially premature, ba¬
bies for whom intensive care is required to
protect the baby from, and adapt it to, the
environment outside the womb. An impor¬
tant aspect is the recognition and treat¬
ment of congenital diseases in which
structural or functional defects occur due
to initerited disease (e.g., down’s syn-
DRCME) or disease acquired during deve¬
lopment of EMBRYO or FETUS (e.g.. spina
bifida). Otherwise, infectious disease, fail¬
ure to grow or develop normally, mental
RETARDA’nON, DIABETES, ASTHMA and EPHEP-
SY fonn the bulk of pediatric practice.
PEDRO, two emperors of Brazil. Pedro I
(179&-1834) was the son of John VI of
Portugal, who fled with his family to
Brazil when Napoleon invaded his home¬
land in 1807. On his father’s return to Por¬
tugal in 1821, Pedro remained in Brazil,
declared Brazilian independence (1822)
and was crowned emperor. His subsequent
mismanagement led to his abdication
(1831). He was succeeded by his son
Pedro n(1825-1891), declared of age in
1840, who gave Brazil over half acentury
of stable government. But his liberal
policies, especially his attempt to abolish
slavery, alienated the Brazilian landown¬
ing classes. They organized abloodless
coup in 1889 and made Brazil arepublic.
PEEL, Sir Robert (1788-1850), British
statesman. As home secretary in the
1820s, Peel set up the British police force
and sponsored the cathouc EM.MJCiPA’noN
ACT (1829). Though he opposed the
REFORM BILL (1832) , he became more
progressive, and after abrief term (1834-
35) as prime minister, he organiz^ the
new Conservative Party out of the old
Tory Party, aided by young politicians
s u c h a s D i S R A E U a n d g l a d s t c w e H i s
second term in office (1841-46) saw the
introduction of an income lax, banking
controls and I r ish land reforms, and the
further removal of discriminatory laws
against Roman Catholics. The repeal of
the CORN LAWS (1846) led to an era of free
TRADE but caused aparty split which led to

66),
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civil rights, and harshly penalized
participation in Roman Catholic worship.
Although enforcement lapsed, the laws
were only gradually repealed in successive
Acts of 1791, 1829 (see cathouc eman¬
cipation act), 1832 and 1926.
PENANCE, asacrameot of the Roman
Catholic Church. Apriest, after receiving
the CONFESSION of apenitent, may grant
absolution, imposing apenance and re¬
quiring restitution for harm done to others.
The penance—now usually (payers,
though formerly arigorous ascetic dis¬
cipline—represents the temporal punish¬
ment for sin. (See also indulgence.)
PENDERECKI, Krzysztof (1933- ) ,
Polish composer. His innovative works
used such unorthodox sounds as sawing
and typing, scraping instruments and hiss¬
ing singers, and include Threnody for the
Victims of Hiroshima (1960) and St. Luk¬
e's Passion (1965).
PENDERGAST, Thomas Joseph (1872-
1945), US politician. He was the
Democratic political boss of Kansas City
and Mo. during the 1920s and 1930s.
Pendergast was convicted and imprisoned
for evading income tax (1939).
PENDLETON, Edmund (1721-1803),
American jurist and revolutionary states¬
man who became the first speaker of the
Va. House of Delegates after inde¬
pendence. He helped revise the laws of
Va., and in 1788 presided over the Va.
convention which ratified the Federal
Const i tu t ion .
PENDULUM, arigid body mounted on a
fixed horizontal axis that is free to rotate

under the influence of gravity. Many types
of pendulum exist (e.g., Kater’s and the
FOUCAULT pendulum), the most common
consisting of alarge weight (the bob) sup¬
ported at the end of alight string or bar.
PENELOPE, in Greek mythology, wife
of Odysseus. During his absence after the
siege of Troy she kept her many suitors at
bay by asking them to wait until she had
woven ashroud for her father- in- law, but
undid her work nightly. When Odysseus
returned, he killed her suitors.

PENGUIN^ the most highly specialized
of all aquatic birds, with 17 species in the
order Sphenisciformes, restricted to the S
hemisphere. Completely flightless, the
wings are reduced to flippers for "flying"
through the water. Ungainly on land, pen¬
guins only leave the water to breed. The
nest is usually askimpy affair; emperor
and king penguins brood their single eggs
on their feet, covering them with only a
flap of skin. Most species nest in colonies.

lucination and ultimately demenria may
ensue. Niacin replacement is essential and
food enrichment is an important preventi-
dve measure.
P E L O P O N N E S U N W A R
BC). war between the rival Greek city-sta¬
tes of ATHENS and sparta which ended
Athenian dominance and marked the
beginning of the end of Greek civilization.
The war was fought in two phases. The
first (431-421) was inconclusive because
Athenian sea power was matched by Spar¬
tan land power. Astalemate was acknow¬
ledged by the Peace of Nicias, named for
the third Athenian leader in the war fol¬
lowing PERICLES and Cleon. His leadership
was then challenged by alcibiades, who
initiated the second and decisive phase of
the conflict (418-404). In an attack on
Syracuse in 413, the Athenians suffered a
major defeat. The Spartans, with Persian
aid, built up apowerful fleet under the
leadership of Lysander, who blockaded
A t h e n s a n d f o r c e d t h e fi n a l s u r r e n d e r.

(See also Greece, ancient.)
PELOPONNESUS, peninsula forming
the Spart of the Greek mainland, linked
with the Nby the Isthmus of Corinth. It is
mostly mountainous, but i ts fert i le
lowlands provide wheat, tobacco and fruit
crops. Its largest city and port is Patras. In
anc ien t t imes i t was t he cen te r o f t he
Mycenaean civilization and, later, was
dominated by sparta in the SE.
PELVIS, lowest pan of the trunk in
animals, bounded by the pelvic bonf.s and
in continuity with the abdomen. The prin¬
cipal contents are the bladder and lower !
GASTROINTESTINAL TRACr (rectum) and
reproductive organs, particularly in
f e m a l e s — t h e w o m b , o v a r i e s , f a l l o p i a n
TUBES and vagina. The pelvic floor is a
powerful muscular layer which supports
the pelvic and abdominal contents and is
important in urinary and fecal continence.
The pelvic bones articulate with the legs at
the hip JOINTS.
PENAL COLONY, overseas settlement
i n w h i c h c o n v i c t s w e r e i s o l a t e d f r o m

society. The forced labor that was part of
their punishment was often us^ for
colonial development. All colonial powers
had penal colonies, as had Russia in
Siberia. Britain transported large numbers
of convicts to the American colonies and
to Australia. (See also devil-s island.)
PENAL LAWS, in England and Ireland,
aseries of discriminatory laws against
Roman Ca tho l i cs a f te r t he re fo rma t ion .
In the 16th and I7lh centuries these laws
deprived Roman Catholics of virtually all

(431-404
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religious and political freedom. In 1682
Penn visiKd mt colony and witnessed the
fiiHiUment of his plans for die city of
Philadelphia. He returned in 1699 to
revise the constitution.
PENNAMITEWARS (1769-71, 1775-
84), two major ccmflicts amid aseries of
c lashes betwe» Conn, and Pa. ov« thei r

long-standing nvaby for the Wyoming
Valley. Both wars ended widi the Coon,
settles in possession of the valley, and the
conBoversy ended only in 1799 when
CtMin. yielded to the claims of Pa., by then
legally recognized. Acompromise was
reacĥ  and die New England culture of
the Conn, settlers became amajor in¬
fluence on the state.
W3SNEV, James Cash (1875-1971), US
retailer who parlayed asingle dry-goods
store in Wyoming to anational chain of
1,650 J. C. Penney stores at the time of his
death.

PENNSYLVANIA, the Keystone State,
middle Atlantic state of the US Northeast,
abutting Lake Erie in the NW and bor¬
dered on the Eby the Delaware R. The
surface rises from the coastal plain in the
SE to the ridges and valleys of the Ap¬
palachian and Allegheny Mts., which
cross the slatt SW-NE.

Swedi^ and Dutch colonists preceded
the English, who gained control of the
Delaware Rarea in 1664. William peNN. a
Quaker, was given proprietary rights to
the whole of what is now Pennsylvania in
1681. The Quaker impress on the develop¬
ing colony proved lasting, despite the
immigration of English, Welsh. German,
and Scotch-Irish colonists. The colony
flourished. Philadelphia becoming the
chief city of America, site of the Con¬
tinental Ccmgress and of the Federal
Constitutional Convention and capital of
thenewna t ion 1790-1800 . A f te r t he c i v i l
WAR Pennsylvania became the center of
the US steel industry and of the new pe¬
troleum industry. After WWIl, however,
the state’s economy was buffeted from va¬
rious directions; foreign competitors took
business away from its old steel mills; the
railroads entered aseemingly irreversible
decline; and unemployment became chro¬
nic in Wcoal-mining regions as users
switched to other fuels. Pennsylvania’s
difficuities are reflected in its dropping
from the second most populous state in
1940 to fifth in 1990. In recent years, the
economy of EPennsylvania has been revi¬
ving with new light industries while W
Pennsylvania, still dependent on coal and
steel, continues depressed.

Psnguins are Img-hved birds: the yel¬
low-eyed penguin may live for 20 years or
m o r e .

FENICILLIN. substance produced by a
class of PUNOi which interferes with cell
wall production by bacteria and which
was one of the first, and remains among
the most useful. AKnaioncs- The |»operty
was noted by A. Fleming in 1928. and jho-
ductioD of penicillin for medical use was
started by E. B.
1940. Since then numerous penicillin
d e r i v a t i v e s h a v e b e e n m a n u f a c t u r e d ,
extending the range of activity, overcom¬
ing resistance in some organisms and al¬
lowing some to be taken by moudi.
STAmYLOcoccus, s iMPTococcos and the
bacteria causing the venereal diseases of
gonorrhea and syphilis are among the bac¬
teria sensitive to namral penicillin, while
bacilli negative to Gram’s stain, which
cause urinary-tract infection, SEPncEMtA,
&c„ are destroyed tty semisynthetic
penicillin.
reNINSULAR CAMPAIGN, in the US
dvn. WAR. Union campai^ against die
Confederate capital of Richmond, Va..
A{Hil to July 1862. led by George B.
MCCLELLAN acToss the peninsula betwera
the James and York rivers. Althou^ the
Union troqis. 100,000 strong, initially in-
fliced severe losses on the rebels, they
woe heavily defeated in the Seven Days’
Battles (26 June-2 July) by Cwifederate
forces under Robert E. lee and Richmond

was saved from capture.
PENIS, male r^roductive organ for
introducing sperm and semen into the
female vagina and uterus; its urethra also
carries urine from the bladder. The penis
is made of connective tissue and special¬
i z e d b l o o d v e s s e l s w h i c h b e c o m e e n ¬

gorged with blood in sexual arousal and
which cause the penis to become stiff and
erect; this facilitates the intromission of
semen in sexual intercourse.
PENN, William (1644-1718), English
QUAKER, advocate of religious tolerance,
and founder o f Pennsy lvan ia . He wro te
numerous tracts on Quaker beliefs and
was several times imprisoned for his non¬
conformity. In 1675 he became involved
in Amer ican co lon izat ion as at rustee for
cme of the proprietors of WN.J. (then
West Jersey). In 1681, he and 1! others
bought the rights to EN.J. (then East Jer¬
sey). and he received avast province on
the Wbank o f the De laware R in se t t le¬
ment of adebt owed by Charles II to
Penn's father. Thousands of European
(Quakers emigrated there in search of

CHAIN and H. W. florey in
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MORAVIANS who Still retain their original
cul ture.
PENNSYLVANIAN, the pei iu l i imate
period of the pale07X)IC stretching between
about 315 and 280 million years ago. (See
CARBONIFBROUr. GEOLOGY.)
PENOBSCOT RIVER, longest river in
Me. (350mi from the head of its longest
branch). Rising near the Canadian border
it flows Eand Sto Penobscot Bay on the
Atlantic. The Penobscot valley saw a
number of battles between the English and
French from 1673 to 1759, and between

,thc English and Americans during the
Revoiut ionand the Warof 1812.
PENOLOGY. See pr isons ; pun is rment .
PENROSE Boies (1860-1921), US
senator from Pennsylvania (1897961921)
and Pennsylvania Republican Party boss
(from 1904). In the Senate he led forces
that defended corporate interests and op¬
posed legislation popularly viewed as
progressive.
PENSION, regular payment made to
people after they retire from employment
because of age or disability, received from
the government under social SECURrrv
programs, or from private employers, or
both. In the US. almost all large corpe^
rations provide pension plans for their
employees, based on salary and length of
service, and financed either by the com¬
pany alone or jointly by company and
employee (contributory plans). The most
common forms are the trust fund, ad¬
ministered by abank or trust company; the
group annuity in which an insurance com¬
pany collects payments from the corpora¬
tion to build up the retirement fund; and
profit-sharing plans, in which pension
funds are accumulated annually as aper¬
centage of company profits.
PENTAGON, The, five-sided building in
Arlington, Va,, which houses the US
Department of Defense, built in 1941-43.
The largest office building in the world, it
consists of five concentric pentagons
covering atotal area of 34 acres.
PENTATEUCH (Greek; five books), the
fi r s t fi v e b o o k s o f t h e o l d t e - s t a m e n t ;
GENESIS, EXODUS, LEVITICUS, NUMBERS and
DEUTERONOMY. They were traditionally as¬
signed to MOSES, but are now regarded as a
compilation of four or mote documents (J,
E, Pand D) dating from the 9th to the 5th
centuries BC and distinguished by style
and theological bias. (See also torah.)
PENTECOST (Greek: 50th), distinct
Jewish and Christian festivals, nic Jewish
Pentecost, called shavuot, celebrated on
the 50th day after rassover, is aharvest

Pennsy l van ia P rofl le
Name of state: Pennsylvania
Capital: Harrisburg (Phiiadephia, Pitts¬
burgh. Erie. Allentown)
Neighbors: N.Y., Ohio, W.Va., Md..
D e l . N . J .
Statehood: Dec. 12,1787 (2nd state)
Familiar name: Keystone State
Area: 4S,333sq mi
Population (1990): 11.882,000 (Rank: 5)
%change 1980-90: 0.1%
Density persq mi: 265.1
%metropolitan: 84.8
Electoral votes: 23
Racial comp.: White, 88.5%; black,
9.2%; Hispanic, 2.0%; Asian, 1.2%
Per capita money income (1987):
$11,544 (Rank: 20)
Elevation: Highest-3,213ft. Mount Davis.
Lowest-sea level, Delaware River
Motto: "Virtue, liberty and independence"
State flower: Mountain laurel
State bird: Ruffed grouse
Sta le t ree: Hemlock

State song: None
I N D U S T R Y A N D T R A D E
Gross state product (1989):
$185 bil. (Rank; 5)
Farm products: Dairy products, cattle,
greenhouse, eggs
Farm marketings (1989):
$3.6 bil. (Rank: 19)
Manufactures: Fo^ products, chemicals,
machinery, electrical equipment, fabri¬
cated met̂  products, printed materials,
primary metals, transportation equipment
Value ofmfrs. shipî  (1987):
$118.7 bil. (Rank; 7)
Mining: Coal, natural gas, limestone

PENNSYLVANU DUTCH (from Ger¬
man Deuisch, meaning GemiM). descen¬
dants of German-speaking immigrants
who came to Pa. during the 17th and 18ih
centuries in search of religious freedom.
They were mainly Lutlieran and Reformed
Protestants, but included such Pietist sects
as the AMISH, dunkers, mennoniths and
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the dried ground berries of awoody
climbing vine {Piper nigrum) which
grows in India and SE Asia, while long
pepper is obtained from the related P. Ion-
g u m .

Red, green and chili peppers and the
pimiento are the fruits of vaiieties of Cap¬
sicum annuum] the condiments paprika
and cayenne pepper are produced from the
pimiento. Melegueta pepf>er is obtained
from Aframomum melegueta. C. annuum
is also sold as ahouse plant under the
name Christinas pepper, its main attrac¬
tion being the bright red fruits produced. It
grows well at average house temperatures
and requires asunny position. The soil
should be kept evenly moist and the
foliage misted often. Chri.stmas peppers
are raised from seed.

PEPPERMINT, Mentha piperita, awild
herb whose leaves contain an oil widely
used for flavoring. Menthol, aderivative,
is used in medicines. Family: Labiatae.
PEPPERRELL, S i r Wi l l iam <1696-
1759), American colonial leader and sol¬
dier who, backed by aBritish fleet, con¬
quered (1745) the reputedly impregnable
French fortress of looisbourg on Cape
Breton, Canada, during the french and In¬
dian WARS- He was the first American to
be created baronet.

PEPPERTREE, tropical ornamental tree
of the cashew family Anacardiaceae. It
bears yellow-white flowers in clusters and
red berries that are used medicinally. The
long thin leaves store avolatile oil. The
peppertree grows to about 50ft.
PEPSIN, an enzyme which breaks down
PROTEINS in the digestivesystem.
PEPTIDE, acompound containing two or
more amino acids linked through the car¬
boxyl group of one acid and the amino
group of the other. The linkage -NH-CO-
is termed apeptide bond. Peptides con¬
taining two amino acids are called dipep¬
tides; with three, tripeptides, and so on;
those with many acids are polypeptides.
PEQUOTINDUNS, Nor th Amer ican
Indians of the Algonquian language
group, who lived in SNew England. Their
murder of acolonial trader by whom they
had been mistreated led to the Pequot War
(1637), the first major white massacre of
Ind ians in Nor th Amer ica , i n wh ich a l¬
most the entire tribe was slaughtered or
enslaved. TTie Pequot were resettled
(1655) on aConnecticut reservation.
PERCEPTION, the recognition or iden¬
tification of something. External percep¬
tion relies on the sense-s, internal percep¬
tion, vdiich is introverted, relying on the

feast- The Christ ian Pentecost (Whitsun¬
day)—the 50th day inclusively after
Easter—commemorates the descent of the

HOLY SPIRIT upon the Apostles, marking
the birth of the Christian Church,
PENTECOSTAL CHURCHES, Protes¬
t a n t c h u r c h e s ,
fundamentalism) and revivalist, that em¬
phasize holiness and spiritual power as in¬
itiated by an experience ("baptism in the
Spirit") in which the recipient "speaks in
tongues" (seeGLOSSOLAUA).

They base their distinctive doctrines and
practice of charismata on New Testament
teaching and accounts of the bestowal of
the Holy Spirit. Pentecostalism began
cl906 and spread rapidly; it is now in¬
fluential in many major denominations.
The largest Pentecostal churches in the US
arc the Assemblies of God and the United
Pentecostal Church.
PENZIAS, Arno (1933-), German-bom
US physicist who shared the 1978 Nobel
Prize in Physics for discovering cosmic
MICROWAVE radiation emanating from out¬
side of the GALAXY while doing com¬
m u n i c a t i o n s r e s e a r c h f o r t h e B e l l
Telephone Laboratories. The discovery
provided evidence for the "big bang"
theory of the origins of the universe.
PEONAGE, form of coercive servitude
by which alaborer (peon) worked off his
debts—often inescapable and lifelong—to
his creditor-master, frj Spanish America,
where it was most prevalenL and in the
Southern states of the US (in amodified
form), peonage did not end until the 20th
cen tu ry.
PEONY, acultivated member of the but¬
tercup family with large showy blossoms.
Most peonies are herbaceous plants that
sprout new stems each year, but the tree
peony has awoody trunk that grows to

PEPIN THE SHORT (Pepin HI; c7!4-
768). first caroungian king of the Franks,
who succeeded on the deposition (751) of
C h i l d c r i c . t h e l a s t o f t h e m e r o v i n c i a n
kings. He was the younger son of Charles
MARTEL and fa ther o f Char lemagne. In

return for papal recognition he helped to
establish the temporal power of the
papacy.
PEPPER, Claude Denson (1900-1989).
US Democratic politician, senator (1936-
51) and representative (from 1963) from
Horida, particularly identified with legis¬
lation on behalf of die elderly.
PEPPER, name for several unrelated
plants from which pungent spices are ob¬
tained. Both black and white pepper are

f u n d a m e n t a l i s t ( s e e

5 f t .
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FER^ Shimon (1923- ). Polish-bom
Israeli politician. He became defense min¬
ister in 1974 in the Labor government of
Yitzhak rabin. When Rabin resigned in
1977, Peres became party leader, leading
the Labor Party to electoral defeats in
1977 and 1981. After inconclusive elec¬
tions in 19̂ , anational unity government
w a s f o r m e d i n w h i c h P e r e s s e r v e d a s

prime minister for the first half of the
four-year term and as foreign minister for
the second half, alternating with the leader
of the conservative Likud bloc, Yitzhak s-
HAMiR. In 1992 he was rejected as Labor
Party Leader in favor of Rabin, who be¬
came prime minister in July 1992 and
natned Peres to foreign minister.
PltREZDECUfiLLAR, Javier(1920-),
secretary general of the United Nations
(1982-91). successor to Kurt Waldheim.
Formerly aPeruvian diplomat, he had rep¬
resented Peru as ambassador to the Soviet
Union (1969-71) and to the United Na¬
tions (1971-75),
PERFUME, ablend of substances made
from plant oils and synthetic materials
which produce apleasant odor. Perfumes
were used in ancient times as incense in
religious rites, in medicines and later for
adornment. Today they are utilized in cos¬
metics, toilet waters, detergents, soaps and
polishes. Amain source of perfumes is the
essential oils extracted ftom different parts
of plants. e.g„ the flowers of the rose, the
leaves of lavender, cinnamon from bark
and pine from wood. They arc extracted
by steam distillation; by using volatile sol¬
vents; by coating peiis with fat, or by
pressing. Animal products, such as am-
BKRGRis from the sperm whale, arc used as
fixatives to preserve fragrance. The
development of synthetic perfumes began
in the 19th century. There are now anum¬
ber of synthetic chemicals with flowerlike
fragrances—for example, citronellol for
rose and benzyl acetate for jasmine
PERICLES (C495-429 BC). Athenian
genera] and statesman. Astrong critic of
the conservative and aristocrat ic counci l ,
he obtained (461) the ostracism of Cimon
and became supreme leader of the
Athenian democracy. The years 462-454
BC saw the furthering of that democracy,
with salaried slate offices and supremacy
of the assembly.

Pericles’ expansionist foreign policy led
to adefeat of Persia (449). truce with
Sparta (445) and the transformation of the
DELIAN LEAGUE into an Athenian empire.
The peace of 445431 saw the height of
A t h e n i a n c u l t u r e u n d e r h i s r u l e . T h e

consciousness. Some psychologists hold
that perception need not be conscious: in
particular, subliminal perception involves
react ion o f the unconsctous to ex terna l
stimuli and its subsequent influencing of
the conscious (see gestalt psychology).
PERCH, freshwater fish, often with
colorful striped bodies. They live in slow-
flowing rivers and lakes and feed on other
fish. The smallest perch is little more dian
Iin long. The largest are walleyed or pike
perch which are fished commercially on
the Great Lakes.
PERCUSSION INSTRUMENTS, musi¬
c a l i n s t r u m e n t s f r o m w h i c h s o u n d i s
produced by striking. These are divided
into two main classes: idiophones, such as
bells, castanets, cymbals and gongs,
whose wood or metal substance vibrates
to produce sound, and membranophones,
chiefly drums and tambourines, in which
sound is produced by vibrating astretched
skin. Although the piano, celesta, triangle,
xylophone and glockenspiel can be
classed as percussion, the term commonly
denotes those instruments used chiefly for
rtiythmic effect.
P E R C Y. S i r H e n r y ( 1 3 6 6 - 1 4 0 3 ) .
English nobleman, called Hotspur. He
supported Henry of Lancaster (later Henry
IV) against Richard il but soon quarreled
with Henry over the ransom of arelative.
Percy and others plotted to dethrone
Henry, but the king defeated them at
Shrewsbury. Percy was slain in the battle.
PEREGRINE, Falco peregrinus, one of
the largest and most widespread of the
FALCONS. They are found in mountainous
areas or on sea ciifrs. feeding on birds up
to the size of aduck, caught in the air.
Numbers are declining all over Europe
and North America with the increased use
of pesticides.
PERELMAN, S(idney) J(oseph) (1904-
1979), US humorous writer noted for his
collaboration as screenwriter on several
MARX BROTHERS films, humorous books
such as The Rising Gorge (1961) and for
many articles which appeared in The New
Yorker. He won an Academy Award in
1956.
PERENNIAL, any plant that continues
to grow for more than two years. Trees
and shrubs are examples of the perennials
that have woody stems that thicken with
age. The herbaceous perennials such as
the peony and daffodil have stems that
die down each winter and re grow in the
spring from underground perennating or¬
gans. such as tubers and bulbs. (See
ANNUAL.)
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PARTHENON 30(3 Propylaea were both built
at Pericles’ request. One of the instigators
of the PELOPONNESIAN WAR, hc was (3eposed
but reelected in 429; his death in aplague
soon after may have lost Athens the war.
PERIODIC TABLE, atable of the ele¬
men ts i n o rde r o f a t om ic numbe r ( see
atom), arranged in rows and columns to
illustrate periodic similarities and trends in
physical and chemical propeities. Such
classification of the elements began in the
early 19lh century, when Johann Wolf¬
gang Ddbereiner (1780-1849) dis¬
cove red ce r t a i n " a i ads " o f s im i l a r e l e>
ments (e.g. calcium, strontium, barium)
wh(5se atomic weights were in arithmetic
progression. By the 1860s msmy more ele¬
ments were known, and their atomic
weights determined, and it was noted by
John Alexander Reina Newlands (1837-
1898) that similar elements recur at inter¬
vals of eight—his "law of octaves"—in a
sequence in order of atomic weight.

In 1869 MENDELEYEV published the first
fairly complete perio(3ic table, based on
his discovery that the properties of the ele¬
ments vary periodically with atomic
weight. There were gaps in the table cor-
respoiHling to elements then unknown,
wl̂  properties Mendeleyev predicted
with ramaAflhla accuracy. Modem under-
stan(3ing of atomic structure has shown
that (he numbers and arrangement of the
electrons in the atom are responsible for
the pMiodicity of properties; hence the
atomic luimber, rather than the atomic
weight, is the basis of ordering. Each row,
or period, of the cable corresponds to the
filling of an electron "shell"; hence the
numters of elements in the p^ods, 2, 8,
8. 18, 18, 32,32. (There are norbitals in
then^ shell.)

The elements are arranged in vertical
columns or groups containing those of
similar atomic structure and properties,
with regular gradation of prop^es down
each group. The longer groups, with mem¬
bers in the first diree (short) periods, are
known as the Main Groups, usually num¬
bered lA to VILA, and 0for the noble
GASES. The remaining groups, the transi¬
tion elements, are numbered lilB to VIII
(a triple group), IB and IIB. The charac¬
teristic valence of each group is equal to
its number N, or to (8N) for some non-
meta ls . Two s^es o f 14 e lements each,
the lanthanides aiui actinides, form atran¬
sition block in which the inner /orbitals
are being filled; their membm have
similar properties, and they are usually
counted in Group lIIB. (See also trans¬

uranium elements.)
PERISCOPE, optical instrument that per¬
mits an observer to view his surroundings
along adisplaced axis, and hence fiom a
combed, fleeted or submerged posi¬
tion. The simplest periscope, used in
tanks, has two parallel reflecting surfaces
(prisms or mirrors). An auxiliary tele¬
scopic gunsight may be added. Submarine
periscopes have aseries of lenses within
t h e t u b e t o w i d e n t h e fi e l d o f v i e w ,
CFOsswires and arange-finder, and can
rotate and retract.
PERISTALSIS, the coordinated move¬
ments of hollow visceral organs, especi¬
ally the OASTROimEsnNAL TRAirr, which
cause forward propulsion and mixing of
the contents. It is effected by autonomic
NERVOUS SYSTEM plexuses acting on vis¬
ceral MUSCLE layers.
PERTTONlTiS, inflammation of the
peritoneum, usually caused by bacterial
i n f e c t i o n o r c h e m i c a l i r r i t a t i o n o f t h e
peritoneum when internal organs become
diseased (as with appendicitis) or when
gastrointestinal content escape. Charac¬
teristic pain occurs, sometimes with
shock, fever, and temporary cessation of
bowel activity. Urgent treatment of the
cause is required, often with surgery; an¬
tibiotics may also be needed.
PERKINS, Frances (1882-1965), US
secretary of labor 1933-45, first US
woman cabinet member. From 1910 she
was active in N.Y. state factoiy and labor
affairs. Appointed labor secretary by
P r e s i d e n t F. D . r o o s e v e l t , s h e a d ¬
ministered NEW DEAL programs.
PERKINS, MaxweU Evar ts (1884-
1947), US book edi tor ai Charles
Scribner’s Sons who achieved legendary
s t a t u s f o r h i s w o r k w i t h F . S c o t t
Fitzgerald, Ernest Hemingway, Ring
Lardner, Thomas Woife, Alan Paton,
James Jones and Wins ton Church i l l , l o
whom he {woposed the idea of ahistory of
the English-speaking peoples.
PERLMAN, (1945 - ) , I s r ae l i -
b o m v i o l i n i s t . A f a v o r i t e o f c o n c e r t
audiences, he performes throughout the
world, appears frequently on TV and has
made several notable recordings.
PERMAFROST, permanently frozen
grour^ typical of the treeless plains of
Siberia (see tundra), though common
throughout polar regions.
PERMIAN, the las t pe r iod o f the
PALEOZOIC, stretching between about 280
and 225 million years ago. (See also oeou
OGY.)
PER6N, Juan Domingo (1895-1974),
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explorer. Through work with the Jesuits,
then as afur trader, he gained influence
with the Wisconsin Indians. He fought
against the Iroquois and gained the upper
Mississippi areas for New France (1689).
PERRY, two US brothers who became
distinguished naval officers.

Ma t thew Ga lb ra i t h Pe r ry (1794 -
1858) was instrumental in opening Japan
to the US and world trade. He commanded
the first US steam warship, the Fulton [I
(1838) and led US naval forces suppress¬
ing the slave trade; he fought in the
MEXICAN WAR. In 1853 Perry took four ves¬
sels into Tokyo Bay and remained there
until aJapanese envoy agreed to receive
Pres ident fi l lmore ’s request fo r a
diplomatic and trade treaty. He returned in
Feb. 1854 to conclude the treaty, which
was aturning point in US-Japan relations.

Oliver Hazard Perry (1785-1819), be¬
came ahero of the war oh 1812. After as¬
sembling afleet of nine ships at Erie, Pa.,
he defeated six British warships on Sep.
10, 1813, off Put-in-Bay, Ohio, in the bat¬
tle of Lake ere. He announced his victory
in the famous message "We have met the
enemy and they are ours."
perse; St.-John (1887-1975), pen name
of Alexis Saint-L^ger L6ger, French poet
and diplomat. He was secretary general of
the French foreign office (1933-40). His
poetry includes Anodarc (1924), translated
by T. S. Ei.iOT. and Amers (i 957). In 1960
h e w a s a w a r d e d t h e N o b e l P r i z e f c ^
L i te ra tu re .
PERSEPOLIS, ancient ceremonial capi¬
tal of the Achaemenian kings of Persia,
lying 30mi NE of Shiraz. SW Iran. It
flourished under darius i(d. 486 BC) and
his successors but was later destroyed by
ALEXANDER THE GREAT in 330. In 1971 the
lisOOth anniversary of the Iranian monar¬
chy was celebrated among the ruins of the
city.
PERSEUS, in astronomy, aconstellation
in the Northern Hemisphere of the sky.
Perseus contains the famous variable star

Algol. The Perseid meteors apjKar to
radiate from the constellation during the
first two weeks of August. Perseus is high
in the sky during the Northern Hemi¬
sphere fall and winter.
PERSEUS, in Greek mythology, son of
Zeus and Danae. He s lew Medusa , the

Gorgon; rescued Andromeda: and became
king of Tiryiis.
PERSHING. John Joseph (1860-1948),
US general. After distinguished service in
the Indian Wars (1886, 1890-91). the
SPA.MSH.AMHR1CAN WAR (1898) and in the

president of Argentina 1946 -55, 1973-
74. As head of an army clique, he hel^
overthrow Castil lo in 1943. He won union
loyalty as secretary of labor. Elected presi¬
dent (after police intervention), he began
with his second wife F.va (1919-1952) a
program of industrializ.ation and social
reform. Church and army opposition to
corruption and repression forĉ  him into
ex i le . Peron is t influence surv ived , how¬
ever; he returned in 1973 and was
reelected president. He served until his
death and was succeeded by his third wife,
Isabel .
PEROT, H. Ross (193(F- ). US bil¬
lionaire businessman and self-fmanced in¬
dependent candidate for president in 1992,
when he received 194ii of the popular
v o t e .

PERPETUAL MOTION, an age-old
goal of inventors: amachine whidi would
w o r k f o r e v e r w i t h o u t e x t e r n a ! i n t e r ¬
ference. or at least with 10046 efficiency.
No such machine has worked or can work,
though many arc plausible on paper. Per¬
petual motion machines of the first kind
are those whose efficiency exceeds 100%-
97lhey do work without energy being sup¬
plied. They are disallowed by the First
Law of THERMODYNAMICS.

Those of the second kind are machines
that take heat from areservoir (such as the
ocean) and convert it wholly into work.
Although energy is conserved, they are
disallowed by the Second Law of Ther¬
modynamics.

Those o f the th i rd k ind a re mach ines
that do DO work, but merely continue in
motion forever. They are approachable but
not actually achievable, because some
energy is always dissipated as heat by mo¬
tion, etc. An example, however, of what is
in asense perpetual motion of the third
kind is electric current flowing in asuper¬
conducting ring (seesiiPERCONDUcnviTY),
which cont inues usd imin ished indefin i te¬

ly
PERRAULT, name of two eminent
French brothers. Charles Perrault(1628-
1703), poet, fairy-tale writer and man of
letters, is best known for his Contes de ma
mire I'Oye (Tales of Mother Goose-, 1697)
which include "Little Red Riding Hood. '
"Cinderel la" and "f t iss in Boots." Claude
Perrault (1613-1688), architect, scientist
and physician, is remembered for his
buildings, notably the colonnade of the
Louvre (1667-70). the Paris observatory
(1667-72) and for his translation of the
works of VITRUVIUS (1673).
PERROT, Nicolas (1644-C1718), French
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its speakers live (the others arc in Af¬
ghanistan). It is an ENDO-EUROPEAN LAN¬
GUAGE. Modem Persian emerged after the
Arab conquest in the 7th century. It has
many borrowed Arabic words and a
mocKfied Arabic alphabet.
PERSIAN GULF, or Arabian Gulf, an
arm of the Arabian Sea between Iran aixl

Arabia. About S50mi long and 120mi
wide, the gulf is entered from the Gulf of
Oman by 3ie Straits of Hormuz. Tlie bor¬
dering regions of Iran, Kuwait. Saudi
Arabia, Bahrain, Qatar and the United
Arab Emirates contain more than half the

wt^d's oil and natural gas resources.
The gulf was atheater in the [Ran-iraq

WAR (1980-^8), both combatants attacking
neutral shipping in order to imped
other’s oil exports. In 1987 the US
entered the.̂ f to {sotect Kuwaiti and
otho* foreign oil tankers sailing uiKier the
US flag. In 1990-91 the US led aUN-
sanc t ioned in te rna t iona l coa l i t i on in the

Persian Gulf area to expel Iraq from
Kuwait (see gulf war).
PERSIAN GULF WAR, see gulf war.
PERSIAN WARS (500^9 BC). wars
between Greek states and the Persian em¬
pire. Athenian support of the revolt of
Greek stales within the emigre pre¬
cipitated Persian offensives in Greece.
However, by 449 BC Greek strength had
secured Europe ftom ftuther Persian in¬
vasions. (See GREECE. ANC®rr.)
P E R S I M M O N , t r e e o f t h e f e m i l y
Ebenaceae, native to North America.
Some 40ft high, the persimmon has alter¬
nate oval leaves and yellow-green
u n i s e x u a l fl o w e r s . T h e s m a l l , s w e e t ,
orange fruits are edible.
PERSONALITY, an individual's charac¬
teristic way of behaving across awide
range of situations. Two broad dimensions
of personality are extroversion and
neuroticism. Anumber of more specific
phonal traits have also been described,
including antisocial behavicR.
PERSPIRATION, or sweat, watery fluid
secreted by the skin as ameans of reduc¬
ing body temperature. Sweating is com¬
mon in hoi climates, after exercise and in
the resolution of fever, where the secre¬
tion and subsequent evaporation of sweat
allow the skin and thus tiie body lo be
cooled. Humid atmospheres and high
secretion rates delay the evapcuaticm. leav¬
ing perspiration on die surfece. Excessive
fluid loss in sweat, and of salt in the ab¬
normal sweat of CYSTIC fibrosis may lead
to SUNSTROKE Most Sweating is regulated
by the hypoihalamus and autonomic

Philippines (1899-1903), be was pro¬
moted to brigadier generk (1906). He led
apunitive expedition to Mexico against
VILLA (1916) and ayear later became com¬
m a n d e r o f t h e W W I A m e r i c a n

Expeditionary Force in Europe. Pershing
insisted on independent autiiority ovct US
forces. In 1919 he became general of the
armies, and was chief of st^ from 1921
until his 1924 retirement.
PERSIA. See niAN.
PERSIA, Ancient, the high plateau of
Iran, home of several great civilizations.
I n t h e 2 n d m i l l e n n i u m B C t h e l i t e r a t e
civilization of Elam developed in flie SW
of the plateau, with its capital at Susa. Its
Wneî bors, Babylonia and Assyria, had
trading and political interests in the state
and attempted takeovers. The civilization
was ended in 639 BC by the invasion of
Ashurbanipal of Assyria Assyrian
downfall followed in 612 after ihe sacking
of NiNEvat by the Babylonians and the
MEDBS, an Aryan kingdom Sof the
Caspian Sea.

The area of Parsumash to the Sof the
Medes was ruled by the achaemenians.
CYRUS THE GREAT expanded the
Achaemcnid empire, and ai his death
(529) he controlled the Middle East from
the Mediterranean to the Indus R. Under
DARRJS I(522-486) Persepolis succeeded
Pasagardae as coital: aroad system
linked the great empire, acanal linked the
Nile and Red Sea. Flourishing trade, com¬
merce and public works continued under
XHiXES I(586-465). Xerxes’ murder by his
son was followed by intrigues and rebel¬
lions that weakened the Achaemenians.

In c330 the empire was conquered by
AiFVAMnp.il THE great; at his death most of
it became part of the brief empire of the
SELEUCiDS, who wctc conquciM by the
Parthians from SW of the Caspian. TTie
empire of Parthia (3rd century BC-3rd
century AD) had its capital at Ctesipbon
and hdted the nomads in the NE and the
Romans in the W, defeating Crassus in 53
BC and later Mark aivtony. In AD 224, a
successful revolt by Ardashir, ruler of the
pars (the SPersian homeland), established
the vigorous Sassanian empire. Aits, ar-
chitecnire and religion (Zoroastrianism)
revived, the wars with Rome continued,
and in AD 260 Shapur, the son of Ar-
dashir, captured the En^ror Valerian.
Later, after constant struggles with the
Byzantines, the Sassanian empire was
overwhelmed by the Arabs in 651.
PERSIAN, or Farsi, the principal lan¬
guage of Iran, where the great majority of

e t h e

n a v y
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NERVOUS SYHEM. Bu t the re i s a l so a
separate system of sweat glands, especial¬
ly on the palms, which secretes at times of
stress. Hyperidrosis is acondition of ab¬
normally profuse sweating.
PfiRU, ihird-largesl nation in South
Amer ica . I t has amounta inous backbone
and a1.400mi coastline bordering the
Pac ific .

half of the population. Cotton, sugarcane
and coffee are the main export crops. Peru
is the world's leading fishing country, the
main catch being anchoveias, which are
processed into fishmeal, the country’s
chief export. Copper, iron, silver, phos¬
phates other minerals are mined and
exported, and manufacturing industry is
developing. The high mountains make
communications difficult, and transporta¬
tion problems hinder economic growth.
History. The ancient inca Empire in Peru
was dMtroyed by the Spanish conquis¬
tador PIZARRO (1532). Spanish rule, based
at Lima, lasted until the revolutions led by
BCHJVAR and san martIn (1820-24). After
independence power continued to be con¬
centrated in the hands of asmall number
of wealthy landowners. This century has
been characterized by unstable govern¬
ments and military coups. In 1968 Gen.
Juan Velasco Alvarado instituted apro¬
gram of social reform, suspended the con¬
s t i t u t i o n . a n d s e i z e d U S - o w n e d c o m ¬
panies. He was overthrown in 1975 in a
military coup led by the more conserva¬
t i ve Gen . F ranc isco Mora les Bermudez .
But Morales too was un^Ie to cope with
the country’s economic problems and he
called an election in 1980.

After 12 years of military rule, Peru
elected as president Fernando Belaunde
Terry, who had been president in 1963-68
and was considered the personificarion of
democracy. He hoped to stimulate the
economy by ending protectionism, but the
result was to devastate local industry and
bring on aprolonged recession. He was
succeeded by amilit^ junta. The country
returned to constimtional rule in 1980 and
on July 28, 1985, Alan Garcia PSrez was
elected president in ademocratic election.
He was succeeded by Alberto Fujimori in
1990. The capture in Sept. 1992 of
Abimael Guzm^ Reynoso, leader of the
Shining Path guerillas, was regarded as a
great succes.s for Fujimori.
P E R U C U R R E N T. S e e h u m b c h j j t c u r -
R E i r r .

PESCADORES, group of about 64 small
islands, about 50sq mi of land area,
belonging to Taiwan, in the Formosa
strait. The chief occupations are fishing
and famung.
PESTALOZZI ,
(1746-1827), famous Swiss educator. At
his school at Yverdon he stressed the iro-
poilance of the individual, and based his
methods on the child's direct experience
rather than mechanical learning. His
teacher-training methods also became

Official name: Republic of Peru
Capital: Lima
Area: 496,225sq mi
Population: 22,362,000
Growth ra te : 2 .0%
Languages: Spanish. Quechua, Aymara
Religion: Roman Catholic
Monetary unit(s): 1sol ^100 centavos

L a n d . P e r u i s d i v i d e d i n t o t h r e e
geographical regions. The coastal zone,
averaging 40mi in width, contains athird
of the population and most of the large
cities. It is mainly arid, but feitUe where
irrigated by rivers flowing down from the
mountains. The mountainous region (the
Sierra) of the Andes consists of parallel
ranges, some with peaks over 20,000ft.
Although conditions are harsh, over half
the population live in the Sierra. Hie
Moniana, consisting of the lower slopes of
the EAndes and the Eplains, forms part
of the tropical forest of the Amazon basin.
Rainfall is very low (less than 2in per
year) in the coastal zone, moderate in the
Sierra and heavy (lOOin or more) in the E.
An earthquake in 1970 was the hemi¬
sphere's worst natural disaster, with about
50,000 dead.
People. Peru's population is composed of
a b o u t 5 0 % A m e r i n d i a n s . 4 0 % m e s t i z o s
(mixed white and Indian) and 10% whites.
Spanish and Quechua are both official lan¬
guages. There is agreat division between
the poor, less-educated Indians and mesti¬
zos, and the wealthier, predominantly
while Spanish-speakers. About 30% of the
TOpuiation are illiterate.
E<»Bomy. Subsistence agriculture pro¬
vides the means of livelihoM for less than

J o b a n n H e t n r i c b
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.sweeping military, administrative and
other re fo rms . Aman o f enormous s i ze ,
strength and demonic energy. Peter was
also savage in the exercise of power, and
aldiough he modernized, reformed and
strengthened Russia, it was at great cost.'
Peter U(1715-1730) ruled from 1727.
Peter III (1728-1762) ruled in 1762.
PETER I(1844-1921). king of Serbia. A
Serbian prince, he spent years in exile,
and joined the anti-Turkish Herzego¬
v i n i a n r e v o l t i n 1 8 7 5 . H e b e c a m e a n
honorary senator of Montenegro in 1883,
and was elected king of Serbia in 1903.
PETERU (1923-1970), king of Yugo¬
s l a v i a . O n t h e d e a t h o f h i s f a t h e r
ALEXANDER Ihis cousin governed as regent
(1934-41). Peter fled to London after the
Nazi invasion (1941), and set up an exile
government. In 1945 Yugoslavia became
arepublic, and Peter apretender.
PETER, Epistles of, two New Testament
letters, traditionally attributed to sr. pethi.
The tot is written to encourage per¬
s e c u t e d O i r i s t i a n s i n A s i a M i n o r ; t h e
second closely parallels the Episde of
Jude and refers to the Second Coming.
The authorship is doubtful, particularly of
the second, which some scholars date AD
cl50 and which was admitted late to the
C A N O N .

PETERSON, Roger Tory (1908- ). US
natural ist. Considered to be the foremost
ornithologist of his time in the US. Peter¬
s o n w a s a s s o c i a t e d w i t h t h e N a t i o n a l
Audubon Society (from 1934).

Among his macty books was the best¬
selling Guide to the Birds (1934). AField
Guide to Western Birds (1941) and Pen-
g«fns(]979).
PETIT, Roland (1924- ), French dancer
and choreographer. Afounder (1945) and
premier danseur of Les Ballets des
Champs-Elys6es, in 1948 he formed Les
Ballets de Paris. He choreographed Car¬
men (1949), La Croqueuse de Diamants
(1950) and many other ballets for stage
and film.

P E T I T I O N O F R I G H T,
presented to Charles iof England by
Parliament (1628) in protest against his ar¬
bitrary fiscal methods. It asserted four
principles: no taxation without parliamen-
tap' consent; no imprisonment of subjects
without due legal cause; no billeting of
soldiers in private houses without pay¬
ment; no declaring of martial law in
peacetime. Accept̂  but later disregarded
by the king, it represents alandmark in
English constitulionai history.
PETRA, ancient rained city in SW Jor-

r e n o w n e d . H o w G e r t r u d e Te a c h e s H e r
Children (1801) was his most influential
woric.
PKTICIDE, any substance used to kill
plants or animals responsible for
economic damage to crops, either growing
or under storage, or ornamental plants, or
which prejudice the well-being of man
and domestic or conserved wi ld animals.
Pesticides are subdivided into iNSECnctDES
(which kill insects); miticides (which kiU
mites); herbiciues (which kill plants); -
FUNGtciDES (which kill fungi), and roden-
dcides (which kill rats and mice). Substan¬
ces used in the treatment of infectious bac¬
terial DISEASES are not generally regarded
as pesticides. The efficient control of pests
is of enormous economic importance for
man, particularly as farming becomes
more intensive. Amajor question with all
pesticides is the possibility of unfortunate
envi ronmenta l s ide effects (see ecology;
POLLUTION).
P^TAIN, Henri PhUlippe (1856-1951),
French WWl hero who became ch ie f o f
state in the collaborationist vichy regime
(1940). Famous for his defense of Verdun
(1916), he was made chief-of-siaff (1917),
and subsequently held important military
offices. In 1934 he served briefly as war
minister. Recalled from his post as ambas¬
sador to Spain in June 1940, he became
premier and negotiated an armistice with
the Nazis. As head of the Vichy govern¬
ment, he aided the Nazis, and in 1945 was
tried for treason and sentenced to life im¬

prisonment.
PETER, Saint (Simon Peter, d. AD c64),
leader of the 12 apostles, and regarded by
Roman Catholics as the tot pope. A
Galilean fisherman when Jesus called him
to be adisciple, he was adominating but
impulsive figure, and denied Jesus after
his arrest. He played aleading role in the
early Church, especially in Jerusalem, as
related in Acts, By tradition, he died a
martyr at Rome.
PETER, name of three tsars of Russia.
Peter Ithe Great (1672-1725) became
Joint tsar in 1682 and sole tsar in 1696. As
ayoung man he traveled in WEurope
(1697-98), learning techniques of war and
industry and recruiting experts to bring
back to Russia. His war against Turkey
was intended to gain access to the
Mediterranean, and the long conflict with
Sweden (1700-21) led to Russian domina¬
tion of the Baltic Sea. He established his

new coital of St. Petersburg on the Baltic,
as asymbol of his policy of western¬
ization. Domestically, he introduced

d o c u m e n t
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source rock is compacted, oil and watw
are forced out and slowly migrate to
porous reservoir rocks, chiefly sandstone
(X limestcme Finally, secondary migi^
tion occun within the reservoir as the oil
coagulates to form apool, generally
capped by impervious strata, and often
associated with natural gas. Some oil
seeps to the earth's surface: this was used
by the early Mesopotamian civiliza¬
tions.

TTie fust oil well was drilled in WPa. in

1859. The industry thus begun has grown
so fast that it now supplies about half the
world's energy, as well as the raw
m a t e r i a l s f o r p o u o c h e m i c a l s , M o d « u
technology has made possible oil-well
drilling to adepth of 3mi. and deep-sea
wells in SOOft of water. Rotary drilling is
used, with pressurized mud to carry the
rock to the surface and to prevent esc^
of oil. When the well is complete, the oil
rises to the surface, usually under its own
pressure, though pumping may be r^ui-
red. The chief world oil-producing regions
are the Persian Gulf, the US (mainly Tex,,
La., Okla. and Cal.), the Commonwealth
of Independent States, Nand WAfrica
and Venezuela.

PETROLOGY, branch of geolo^ con¬
cerned with the history, composition, oc¬
currence, properties and classification of
rocks. (See obouxjy; rocks.)
PETUNIA, agroup of popular garden or
pot plants from South America. Th^
belong to the nightshade family, togetbv
with potatoes and tobacco, but the flowers
differ from the basic pattern of the family.
Each plant bears asuccession of white to
red'or blue blooms which are pollinated
by hawkmoths and hummingbirds.
PEVSNER, Antoine (1886-1962), Rus¬
sian-born sculptor who studied in Paris
1911-13 and sett led there from 1922. In
1920 he launched constructivism with his
brother Naum Gabo in Moscow. Light and
space play important roles in his sculptu¬
r e s .

PEWTER, class of al loys consi^ng
chiefly of tin. now hardened with copper
and antimony, and usually containing
lead. Roman pewter was high in lead and
darkened with age. Pewier has been used
for bowls, drinking vessels and candles¬
t icks.

PEYOTE, Lophophora williamii and re¬
lated cactus species, native to Texas and
Mexico. The cut. dried tops are chewed by
Indians to release the hallucinogenic drag
MESCALINE. This habit was first described
in 1560. Family: Caclaceae.

dan. Famous for its tombs and temples cut
into sandstone cliffs, it was the capital of
the NABA-reANS. prospered under the
Romans but lost its trade to Palmyra. Its
decline continued under Muslim rule, and
its rains were discovered by burckhardt
in 1812.
PETRARCH (Francesco Petrarca; 1304-
1374), Italian poet and eariy humanct.
Supported by influential patrons, he spent
his life in study, travel and writing. He
wrote poetry, epistles and other prose
works in Latin, but also much in vernacu¬
lar Italian, of which he is one of the ear¬
liest masters. He himself rated his Latin
works highest, but his great fame now
rests on the Italian Canzoniere, mostly
sonnets inspired by his love for the enig¬
matic Laura, who died of plague in 1348.
PETRELS, seabirds of the tubenosed-biid
OTder, Procellahifdrmes, particulariy the
typic^ petrels and shearwaters of the
family Procellariidat. All have webbed
feet and booked bills, with nostrils open¬
ing through homy tubes on the upper
mandible. They are marine birds which
swim and fly expertly, feeding far from
the shore on fish, squids and offal. Nor¬
mally they go ashore only to breed.
PETRIE, Sir WiUlam Matthew Flindeni
(1853-1942), British archaeologist who
devised asystem of sequence &ting. A
relat ive chronolooy could thus be estab¬
lished between sites and dates attributed to
the superimposed layers of asite.
P E T R I F I E D F O R E S T N A T I O N A L

PARK, apark of 147sq mi in EAriz. The
fossi l remains of atr iassic forest are ex¬

posed on the surface, creating the largest
display of petrified wood in the world.
PETROCHEMICALS, chemicals made
from PETROLEUM and natural gas. i.e., all
organic chemicals, plus the inorganic sub¬
stances carbon black, sulfur, ammonia and
hydrogen peroxide. Many petrochemicals
a r e s t i l l m a d e a l s o f r o m o t h e r r a w
materials, but the pemwhemical industry
has grown rapidly since about 1920.
Polymers, deteigenis, solvents and nitro¬
gen fertilizers are major products.
PETROLEUM, namrally occurring mix¬
ture of HYDROCARBONS, usually liquid
"crude oil," but sometimes taken to in¬
clude NATURAL GAS. Petroleum is believed
to be formed from organic debris, chiefly
of plankton and simple plants, which has
been rapidly buried in fine-grained sedi¬
ment under marine conditions unfavorable
to oxidation. After some biodegradation,
increasing temperature and pressure cause
cracking, and oil is produced. As the
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about .400ft high with aramp leading to
the top, where abeacon was kept burning
day and ni^t. It stood for some 1.600
years, until demolished by an earthquake
in 1302.
PHARYNX, the back of the throat where
the mouth (oropharynx) and nose
(nasopharynx) pass back into the
ESOHtAGU.s. It contains specialized muscle
for swallowing. The food and air channels
are kept functionally separate so that swal¬
lowing does not interfere with breathing
and speech.
PHEASANTS, gOTe birds of the 16
genera of subfamily Phasianinae. They
originated in Asia, but are now found all
over the world. They are ground birds
which scratch the earth for seeds and in¬
sects. When they fly they rise almost ver¬
tically on short broad wings. Males are
usually brightly colored, and many species
are kept as ornamentals.
PHEIDIPPIDES, Athenian courier who,
after running four times to and from Spar¬
ta, ran to announce the victory at
marathon: he died on arrival.
P H E N O M E N O L O G Y, a s c h o o l o f
philosophy based largely on amethod
developed by Edmund husserl. Unlike
the naturalist who describes objects
without reference to the subjectivity of the
observer, the phenomenologist attempts to
descr ibe the " invar iant essences" of ob¬

jects as objects "intended" by conscious¬
ness. As afirst step toward achieving this,
he performs the "phenomenological reduc¬
tion," which involves as far as possible a
suspension of all preconceptions about ex¬
perience. Phenomenology has become a
leading tendency in 20th-century philo¬
sophy.
PHENOTYPE, the appwarance of, and
characteristics actually present in, an or¬
ganism, as contrasted with its genotype
(its genetic make-up). Heterozygotes and
homozygotes with adominant gene have
the same phenotype but differing genoty¬
pes. Organisms may also have an identical
genotypje but differing phenotype due to
envi ronmenta l influences.
PHENYLKETONURIA (PKU), inherit¬
ed DISEASE in which phenylalanine
METABCH.ISM is disordered due to lack of an
ENZYME. It rapidly causes meittal retarda¬
tion, as well as irritability and vomiting,
unless dietary foods low in phenylalanine
are given soon after birth and indefinitely.
Screening of the newborn by urine tests
(wi th confirmat ion by b lood tests)
facilitates prompt treatment.
PHEROMONE, chemical signal that is

PHALANX, ancient Greek infantry for¬
mation, consisting of rows of eight men,
each heavily armed with an overlapping
shield and long pike. m«up ii of Macedon
developed aphalanx 16 men deep, which
his son Ai£XANDER the CHtEAT used in
defeating the Persians. Only after defeat
by Rome in 168 BC did the [^aianx be¬
come outmoded.
PHARAOH, Hebrew form of the title of
the kings of ancient Egypt. The term
described his palace and. by association,
the king. The Egyptians believed the
pharaoh to be the personification of the
gods Horus and, later, Amon.
PHARISEES, an ancient Jewish sect
devoted to strict observance of the holy
law and strongly opposed to pagan prac¬
tices absorbed by Judaism, and to the sad-
DUCEES. Their moral fervor and initially
progressive nature made them an impor¬
tant political force. Tradition has made
them synonymous with hypocrisy and
self-righteousness, but Jesus only attacked
the debasement of their ideals.
P H A R M A C O L O G Y, t h e s t u d y o f
DRUCS, their chemistry, mode of action,
routes of absorption, excretion, metabo¬
lism, interaction, toxicity and side effects.
New drugs, based on older drugs, tradi¬
tional remedies, chance observations etc.,
are tested for safety and efficacy, and
manufactured by the pharmaceutical in¬
dustry. The dispensing of drugs is phar¬
macy. Drug prescription is the cornerstone
of the medical treatment of dise,«e.
PHARMACOPEIA, atext containing all
available oruos and pharmacological
preparations; providing avital source for
accurate prescribing in medicine. It lists
drugs; their properties and formulation;
routes and doses of administration; mode
of aaion, metabousm and excretion;
known interaction with other drugs; con¬
traindications and precautions in particular
diseases; toxicity, and side-effects.
PHARMACY, the preptuution or dis¬
pensing of DRUGS and pharmacological
subs tances used in med ic ine ; a l so , the
place where this is practiced. Most drugs
are now formulated by drug companies
and the pharmacist need only measure
them out and instruct the patient in their
use. In the past, however, the pharmacist
m i x e d n u m e r o u s b a s i c s u b s t a n c e s t o
produce avariety of medicines, tonics, etc.
PHAROS, apeninsula near Alexandria.
Egypt, whose lighthouse was one of the
.SEVEN WONDERS OF THE WORLD. Hie tOWCr
of white marble was completed about 280
BC. From pictures it seems to have been
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Bom in Bethsaida, he was according to
legend martyred at Hierapolts in Phrygia.
PHILIP, six kings of France. Philip I
(1052-1108). reigned from 1059. He en¬
larged his small territories and prevented
union of England and Normandy. His
practice of simony and his disputed
second marriage led him into conflict with
the papacy. Philip H(Philip Augustus;
1165-1223), reigned from 1179, esta¬
blished France as aEuropean power. He
Joined the crusades, only to quarrel with
RiCHARD the L ion Hear t and se ize h is

French territories. By 1204 he had added
Normandy. Maine, Anjou, Touraine and
Brittany to his domain, in which he set up
new towns and asystem of royal bailie.
Philip U1 (the Bold; 1245-85). reigned
from 1270, secured Auvergne. Poitou and
Toulouse for France.

Ph i l ip IV ( the Fa i r ; 1268-1314) ,
reigned from 1285, added Navarre and
Champagne to the Idngdom, but attempts
to overrun Flanders led to his defeat ai

Courtrai in 1302. He seized Pope Boniface
VIII in aquarrel about taxation of clergy,
obtained the election of Clement V. apup¬
pet pope residing at Avignon (see
BABYLONIAN CAFTlviTY). and Seized the
land of the crusading order of the knights
TEMPLAR. Philip V(1294-1322), reigned
from 1317. invoked the Salic Law of male
s u c c e s s i o n a n d c a n i e d o u t r e f o r m s t o
strengthen royal p>ower.

The succession in 1328 of Philip VX
(1293-1350) throu^ the Salic Law was
^sputed and led to the hundred years'
WAR against England.
P H I L I P I I ( 3 8 2 - 3 3 6 B C ) . k i n g o f
M a c e d o n i a f r o m c 3 5 9 a n d f a t h e r o f
ALEXANDER THE GREAT. His pOWeifully
reorganized army (see phalanx) con-
quet^ NGreece, acquiring the gold
mines of Thrace and advancing Sas far as
Thermopylae, the key to central Greece.
H e d e f e a t e d A t h e n s a n d T h e b e s a t
Chaeronea (338) and became ruler of all
Greece. His reign marked the end of the
independent and warring city-states.
PHILIP, five kings of Spain. Philip I
(1478-1506) was archduke of Austria,
duke of Burgundy and inheritor of the
Netherlands. He became First Hapsburg
king of Clastile in IS06, ruling jointly with
his wife Joanna.

Phil ip n(1527-1598), crowned in
1556, united the Iberian peninsula and
ruled an empire which included Milan,
Naples, Sicily, the Netherlands and vast
tracts of the New World. Though son of
the Holy Roman Emperor chari^ v, he

emitted (like an odor) by one animal and
affects the behavior of others. Hieromones
are used by many animal species to attract
m a t e s .

PH! BETA KAPPA, the most prestigious
US honor society for college and uni¬
versity students in the liberal aits and
sciences. Members are generally elected in
their third or fourth year on the basis of
academic achievements. The oldest Greek
letter society in the US, the fraternity was
founded at William and Mary College,
Va . , i n 1776 .
PHIDIAS (c500-c432 BC), perhaps the
greatest Greek sculptor, whose woric
s h o w e d t h e h u m a n f o r m i d e a l i z e d a n d
with great nobility. As none of his works
survive, his reputation rests on coniem-
poraiy accounts, on Roman copies and on
the PARTHENON statues made under his
direction. Under PERICLES he had artistic
control over the acropous.
PHILADELPHIA, historic city in SE
Pa., the fifth largest in the US. It is akey
shipping port with important metal,
machinery, clothing, petroleum, chemical
and food industries, it has tong been a
center for publishing, education and the
arts, and was one of the first planned
cities. Its founder, William penn, created
his colony in 1682 as a"holy experiment"
i n w h i c h a l l s e c t s c o u l d fi n d f r e e d o m .
Philadelphia ((3reek: brotherly love) at¬
tracted immigrants and brought commerce
that made it the largest and wealthiest of
US cities. In the Old City, near the
Delaware R, is the Independence National
Historical F .̂ whose buildings include
Independence Hall, where both the Decla¬
ration of Independence and the Constitu¬
tion were adopted.

The city was US capital 1790-1800;
subsequent corruption in government and
growth of slums accompanied adecline.
I n t h e 1 9 5 0 s m a s s i v e u r b a n r e n e w a l
projects were initiated. Today the city has
one of the world's largest freshwater
ports, linked with the Atlantic by the
Delaware R. In 1983 the city elected its
first black mayor, W. Wilson Goode.
Philadelphia is part of an urban complex
stretching from Boston to Wa.shington
D.C. Pop (city) 1,586,000; (metro)
4,856,000.
PHILEMON, Epistle to, New Testament
letter wrinen AD c61 by st. paul to
Philemon, aColossian CMstian, asking
h im to fo rg ive h is runaway s lave
Onesimus, who had become aChristian
and who returned with the letter.
PHILIP, Saint, one of the i2 apostles.
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never became emperor. Afanat ica l
Catholic, he married mary iof England,
supported the Inquisition and tried in vain
to crush the Protestant Nether lands. He
was recognized king (Philip I) of Portugal
in 1580, but lost naval supremacy to
England after the armada (1588).

H i s son Ph i l i p U I ( 1578 -1621 ) .
crowned in (598. made peace with
England and the Netherlands but was frus¬
trated in Italy by the thirty years' war.
Philip IV (1605-1655), crowned in 1621,
son of Philip III and last Hapsburg king of
Spain, was the patron of Velazquez. He at¬
tempted unsuccessfully to dominate
Europe by fighting France, Germany and
Hol land in the th i r ty years ' war but lost
Portugal in the process (1640).

Phi l ip V(1683-1746) , crowned in
1700. founder of the bourbon l ine, res¬
tored influence, but his accession in 1700
led to the war of the Spanish succession.
By the Treaty of utrecht (1713) his title
was recognî , though he ceded posses¬
sions in Italy and Che Netherlands to
Aust r ia .
PHILIP, Prince (1921- ), consort of
Queen euzabeth dof England. The son of
Pr ince Andrew o f Greece and Pr incess
Alice of Battenberg, he renounced his
Greek title, became aBritish subject and
mar r i ed the then P r incess E l i zabe th i n
1947. He was created duke of Edinburgh
in 1947 and prince in 1957.
PHILIPPIANS, Epistle to the, new tes¬
tament letter written by St. Paul from
prison in Rome (AD c62) to the Chrisiian.s
at Philippi, whom he himself had con¬
verted. He encourages them affectionately
and quotes an early hymn on Christ's
humility.
PHILIPPINES, republ ic in the SW
Pacific Ocean, between the equator and
the Tropic of Cancer, comprising more
than 7,000 islands.
Land. The islands range in size from tiny
rocks to Luzon (41,845sq mi), the largest.
The other principal islands include Min¬
danao, Samar, Negros. Panay, Mindoro
and Leyte. Only 730 of the islands are in¬
habited. and 11 of these account for most
o f the to ta l l and a rea and mos t o f the

population. All the larger islands are vol¬
canic and mountainous. The climate in the
lowlands is humid, with temperatures
averaging 80' F.
People. The population is predominantly
of Malay origin, but includes groups of
Chinese, Indonesians, Moros, Negritos
(descendants of the earliest inhabitants)
and people of mixed blood, Filipino,

based on Tagalog, was adopted as the na¬
tional language in 1946; numerous native
languages are also spoken. The majority
of die population are Roman Catholic.

Official name: Republic of the Philip¬
pines
Capital: Manila
Area: 115.800sq mi
Population: 65,759,000
Growth ra te : 2 .1%
Languages: Filipino/Tagalog; English;
Spanish
Religions: Roman Catholic; Muslim;
P r o l e . s t a n t

Monetary unit(s): 1Philippine peso
=10 centavos

Economy. About 55% of Filipinos work
on the land. The leading crops are rice,
coconut, com and sugar. Abaca (Manila
hemp) and lumber are important exports.
The islands are rich in mineral resources,
the most impoitant of which are lead,
nickel, zinc, copper and cobalt. Manila,
the largest city, is the main industrial cen¬
ter, Manufactures include wood products,
processed foods, textiles, aluminum and
tobacco.

History. The islands were first visited by
Europeans on maoh_lan's expedition
(1521), and were later named in honor of
the future Philip 11 of Spain. By the 1570s
Spanish rule there was secure, lasting until
t h e e n d o f t h e s p a n i s h - a m e r i c a n w a r
(1898), when the Fitilippines were ceded
to the US. Arevolutionary nationalist
movement, under the leadership of Emilio
AGUiNALDO, helped the US defeat Spain.
The issue of independence loomed large
in US politics until the establishment
(1935) of the internally self-governing
Commonwealth of the Philippines, with
Manuel Quezon as president.

Occupied by the Japanese during WWII.
the country was made an independent
republic in 1946, with Manuel roxas and
later Ramon magsaysay as presidents.
Communist revolutionary movements
have been active since 1949. The powers
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leaf or horsehead), while P. bipin-
ruaifldum and P. selloum are self-heading
cut-leaved types, closely Fcsembling
monstera exc«ipi for their nonclimbisg
habit. (Ite closely related Monstera
^liciosa is sometimes known as P. per-
tusum.).

Philodmdrons ^ow best in abii^t
north or sunny east window (ot sitnUar
Mghi posidcm) but the young plants in
particular can tolerate less U t̂. They
Sw well at average house temperatures,ing to thrive below 16*C (60'R. The
soil should be kept ev«ily moist; the
foliage benefits frequent mistii^
Pro|ugatioa is by shoot cuttings or air-
layering. Family: Araceae.
P H I L O
Ale:iandrine Jewish philosopher whose at¬
tempt to fuse Greek philosophical thought
wid) Jewish Biblical religion had a
profound influence c« both Christian and
Jewish theology.
PHILOLOGY, the study of literature and
the language employed in it The term is
used also for those branches of UNOUisncs
c o n c e r n e d w i t h t h e e v o l u t i o n o f l a n ¬
guages, especially those dealing wifo the
interrelationships
languages (comparative philology).
PHILOSOPHES, 18th-<entury French
school of thinkers, scientists and men of
letters who believed that the methodology
of science should be applied to contem¬
porary social, economic and political
problems. Inspired by Descartes and the
school of SKEpnasM, they included Mon¬
tesquieu, VOLTAIRE, DIDEROT and ROUS¬
S E A U .

PHILOSOPHY (from philosophia, lover
of wisdom), term applied to any body of
doctrine or opinion as to the nature and ul¬
timate significance of human experience
considered as awhole. It is perhaps more
properly applied to the critical evaluation
of all claims to knowledge—including its
own and anything that is presupposed
about its own nature and task. In this latter

respect, it is widely argued, philosophy
differs fundamentally from all other dis¬
ciplines. What philosophy "is" (what
methods the philosopher should employ,
what criteria he should appeal to. and
what goals he should set himselO is as
perennial aquestion for the philosopher as
any ofoer. Traditionally, philcsophers
have concerned themselves with four main
topic areas: logic, the smdy of the formal
structure of valid arguments; metaphysics,
usually identified with ontology—the
smdy of the nature of "Being" or ultimate

of the presidency were grratly increased
(1972) with the introduction of martial
law under Pres iden t Ferd inand marcos .
Notorious for his comipticm, Marcos fled
the country in 1986 after massive an-
tigovemment demonstrations and the elec¬
tion as president of Corazon aquino,
widow of an anti-Mveos politician assas-
sna ted i n 1984 . Anew cons t i t u t i on was

drawn up and ovetwheliningly app
in a1987 plebiscite. Afew months
candidates suppored by Aquino won
large majorities in the Philippine senate
and house. But Aquino bad no political
party base; her personal popularity was
her CMiIy strengfo. Leftist violence and
army mutinies k^t the government off
balance.

Despite dramatic improvement in the
economy 1986 -89, Aquino disap¬
pointed the hopes she had raised. Inherited
debt, the continuing communist insurgen¬
cy. natural disasters, the influence of tî -
don̂  privileged groups, and the alleged
corruption of members of her own family
prevented her from ftilfilliag promises of
land distribution and honest and effreient

government. In 1990 ^e succeeded in
negotiating aUS agreement to give up its
military bases in the Philippines 7al-
though this meant an end to much US aid.
Despite her failures, Aquino left a
functioning democracy. In June 1992 Gen.
Fidel Ramos was elected president.
PHILIPS, Wendell (1811-1884), US
orator and social reformer. He gave up
law in 1835 to campaign for the abolition
of slavery with W. L. garrison. After the
CIVIL WAR he worked for Negroes’ civil
r ights, women’s suffrage and other
re fo rms .
PHILlSTDfES, anc«i-Semit ic people
who lived in Palestine from the 12th cen¬
tury BC. They were hostile to the Is¬
rael i tes and for a t ime held considerable
power. The term "philistine" may nowa¬
days denote an uncultured person.
P H I L L I P S , D a v i d G r a h a m ( 1 8 6 7 -
1911), US journalist and novelisL amuck-
raker famous for his magazine exposes of
political corruption. His many novels in¬
clude The Great Cod Success (\90\).
PHILODENDRON, agenus of South
American evergreen plants frequently
grown as greenhouse and house plants.
Many are vigorous climbers and produce
attractive foliage, but rarely flower in cul¬
tivation. The most popular climbing
species are Philoderidron oxycardium
(heart-leaf philodendron), P. sodiroi (sil¬
ver-leafed) and P. panduraeforme (fiddle

r o v e d
later.

JUDEAS (c20 BC-AD cSO),

b e t w e e n d i f f e r e n t
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real i ty : ep is temology or theory o f
knowledge, sometimes treated as abranch
of metaphysics; and axiology, or theory of
value including aesthehcs, the phiio-
sophy of taste (especially as applied to the
arts), ETHICS, or moral philosophy, and
pol i t ical phi losophy (see pourtCAL
science). The philosophical orientations of
most 20ih-centiiry philosophers are
developments of marxism, Kantianism,
LOGICAL POSITIVISM, PRAGMATISM, PHENOME¬
N O L O G Y o r E X i S T E N T l A U S M .

PH IPS , S i r W i lUam (1651 -1695 ) ,
colonial governor (1692-94) of Mass.
who ted (1690) the troops that captured the
French colony of Port Royal in the french
A N D I N D I A N W A R S .

PHLEBITIS, INFLAMMATION Of the VEINS,
usually causing thrombosis (thrombo¬
phlebitis) and obstruction to blood flow.
It is common in the superficial veins of
the legs, especially VARicasE veins and
visceral veins close to inflamed organs or
abscesses. Rtlebitis may complicate in¬
travenous injections of drugs or indwell¬
ing cannulac for intravenous fluids. Pain,
swelling and erythema over the vein are
typical, the vein becoming athick tender
cord.
PHNOM PENH, coital and river port of
(Tarabodia. on the T6n!6 Sap Rwhere it
Joins the Mekong. It is the county’s ad¬
ministrative, commercial, communications
and cultural center. Fotmded in the 14th
century, it was first made Khmer capital in
the 1430s. Phnom Penh was the focus of a
massive civil war campaign 1970-75. Est
pop815,000.
PHOBIA, aNEUROSIS characterized by ex¬
aggerated ANXIETY on confrontation with a
specific object or situadon; or the anxiety
i t se l f . Phob ia i s some t imes l i nked w i t h
o b s e s s i o n a l n e u r o s i s , s o m e t i m e s w i t h
hysteria; in each case the object of phobia
is usually merely symbolic. Classic
phobias are agoraphobia (fear of open
spaces) and claustrophobia (fear of
enclosed places).

!PHOEBE, any of several birds (genus
Sayomis) in the flycatch family. The east¬
ern phoebe with its pale yellow breast and
dull green back is prevalent in the north¬
eastern US. Hie black phoebe, adark-
backed bird with awhite underside, ranges
s o u t h w a r d f r o m t h e s o u t h w e s t e r n U S
through the continent of South America.
PHOENICIA, ancient terr i tory cor¬
responding roughly to the coastal region
of modem Lebanon, inhabited by the
Phoenicians (originaUy called Canaanites)
from c3000 BC. It included the city-states

of Sidon and tyre. Being on the trade
route between Asia Minor. Mesopotamia
and Egypt, Phoenicia became an impior-
tant center of commerce. By 1200 BC,
with the decline of Egyptian dominance,
Phoenicians led the Mediterranean world
in trading and seafaring. They colonized
many Mediterranean areas which later be¬
came independent states, such as Car¬
thage and Utica. From the 9th centuiy BC
Phoenicia wa.s intermittently dominated
by Assyria, and in 538 came under Persian
rule. By the time Alexander the great
conquered Tyre (332) Phoenician civiliza¬
tion had largely been eclipsed. The Greeks
were the inheritors of their outstanding
cultural legacy—most notably their al¬
phabetic script, from which the modem
Western alphabet is descended.
PHOENIX, symbol of rebirth. Originally
amythical bird of ancient Egypt, it was
sacred to the sun god Ra and worshiped at
Heliopolis. There was said to be only one
Phoenix in the universe at any one time.
Large as an eagle, brilliantly plumed, it
lived 500 or more years. Then it con¬
sumed i tse l f wi th fire and rose f rom i ts
own ashes.
PHONETICS, the systematic examina¬
tion of the sounds made in speech, con¬
cerned not only with the classification of
these sounds but also with physical and
physiological aspects of their production
and transmission, and with their reception
and interpretation by the listener.

Phonology, the study of phonetic pat¬
terns in languages, is of importance in
comparative LiNGiasncs.
PHONOGRAPH, or record player, in¬
strument for reproducing sound recorded
mechanically as modulations in aspiral
groove (see sound recording). It was in¬
vented by Thomas edison (1877), whose
first machine had arevolving grooved
cylinder covered with tinfoil. Sound
waves caused adiaphragm to vibrate, and
astylus on the diaphragm made indenta¬
tions in the foil. These could then be made
to vibrate another stylus attached to a
reproducing diaphragm. Wax disks and
cylinders soon replaced tinfoil, then, when
by etching or electroplating metal master
disks could be made, copies were mass-
produced in rubber, wax or plastic. The
main parts of aphonograph are the turn¬
table, to rotate the disk at constant angular
velocity; the stylus, which cracks the
groove and vibrates with its modulations;
the pickup or transducer, which converts
these movements piezoelectrically or
electromagnetically into eleccrical signals;
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fluorescence or phosphorescence (see
lumindscence), the energy may be trans¬
ferred to another molecule, or areact ion
may occur, commonly dissociation to
form free radicals. The quantum yield, or
efficiency, of the reaction is the number of
molecules of reactant used (or product
formed) per photon absorbed; this may be
very large for chain reactions. (See also
LASER.)
P H O T O C O P Y I N G , t h e u s e o f a
photographic process to reproduce copies
of documents. Most modem photocopiers
use electrostatic photocopying. This
employs adrum coated with alight-sensi-
d v e m a t e r i a l s u c h a s s e l e n i u m , w h i c h
holds apattern of static electricity charges
corresponding to the dark areas of an
image projected onto the drum by alens.
P H O TO E L E C T R I C C E L L , a d e v i c e
with electrical properties which vary ac¬
cording to the UGHT falling on it. There
are three types; photovoltaic cells;
photoconductive detectors; and photo-
mbes (see photoelectric effect).
PHOTOELECTRICEFFECT, properly
photoemLssive effect, the emission of
ELECTIONS from asurface when struck by
ELECTROMAGNEnC RADIATION SUCh aS LIGHT.
PHOTOGRAPHY, the use of light-sensi¬
tive materials to produce permanent
visible images (photographs). The most
familiar photograp^c processes depend
on the light-sensitivity of the silver
halides. Aphotographic emulsion is a
preparation of tiny crystals of these salts
suspended in athin layer of gelatin coated
on aglass, film or paper support. On brief
exposure to light in acamera or other ap¬
paratus. alatent image in activated silver
salt is formed wherever light has fallen on
the emulsion. This image is made visible
in development, when the activated .silver
halide crystals (but not the unexposed
ones) are reduced to metallic silver (black)
using aweak organic reducing agent (the
developer). The silver image is then made
permanent by fixing, in the course of
which it becomes possible to examine the
image in the light for the first time. Fixing
agents (fixers) work by dissolving out the
silver halide crystals which were not ac¬
tivated on exposure. The image made in
this way is densest in silver where the
original subject was brightest and lightest
where the original was darkest—it is thus
a"negative" image.

To produce apositive image, the nega¬
tive (which is usually made on afilm sup¬
port) is itself made the original in the
above process, the result being apositive

the amplifier; and the loudspeaker.
PHOSPHATES, derivatives of phos¬
phoric acid (see phosphorus); either phos¬
phate ESTERS, or salts containing the
various phosphate ions. Like silicates,
these are numerous and complex, the
simplest being orthophosphate, P04'̂ '. Of
many phosphate minerals, the most im¬
portant is apatite. This is treated with sul¬
furic acid or phosphoric acid to give cal¬
cium dihydrogenphosphate (Ca(HzP04h).
known as supc^hosphate—the major
phospha te f f j i t i uze r. The a l ka l i ne
irisodium phosphate (TSP) (NajPOMV4)
is used as acleansing agent and water sof¬
tener. Phosphates are used in making
GLASS, SOAPS and detercents.
PHOSPHOR, asubstance exhibit ing
luminescence. i.e„ emitting light (or
other ELECTROMAGNEnC radiation) on
nonthermal stimulation. Important phos¬
phors include those used in television pic¬
ture mbes (where stimulation is by elec¬
trons) and those coated on the inside wall
of fluorescent lamp tubes to convert ul¬
tra viOLErRADiATtiw into visible light.
PHOSPHORUS (P), reactive nonmetal in
Group VA of the perk»ic table, occur¬
ring naturally as apatite. This is healed
with silica and coke, and elementary phos¬
phorus is produced. Phosphorus has three
m^n allotropes (see allotropy) white
phosphorus, ayellow waxy solid com¬
posed of p4 molecules, spontaneously
flammable in air, soluble in carbon di.sul-
fide, and very toxic; red phosphorus, a
dark-red powder, fontied by heating white
phosphorus (less reactive and insoluble in
carbm disulfide) and black phosphorus
(a flaky solid resembling graphite, consist¬
ing of corrugated layers of atoms). Phos¬
phorus bums in air to give the trioxide and
the penioxide; it also reacts with the
halogens, sulfur and some metals. It is
used in making matches, ammunition,
pesticides, steels, phosphor bronze, phos¬
phoric acid and phosphate fertilizers.
Phosphorus is of great biological impor¬
tance. AW 31.0 mp (wh) 44'C, bp (wh)
280*C. sg (wh) 1.82. (red) 2.20. (bl) 2.69.
PHOTOCHEMISTRY, branch of physi¬
cal CHEMISTRY dealing with chemical reac¬
tions that produce uoht (see o»ibustion)
or that are initiated by light (visible or
ultraviolet). Important examples include
pHOTOSYimtESis, niOTOCRAPHY and bleach¬

ing by sunlight.
One PHOTON of light of suitable

wavelength may be absotbed by a
molecule, raising it to an electronically ex¬
cited state. Re-emission may occur by
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"print” usually on apaper cairin. An al-
ernative method of producing apositive
image is to bleach away die developed
image on the original film or plate before
fuing. and reexpc^ the unactivamd
halide in difhise light This fonns a
second latent image which on devek^
mem produces apositive image of the
original subject (reversal processing).
PHOTON, die quantum of electromag¬
netic energy (see quantum -raEORY), often
thought of as the particle associated with
LIGHT or other ELECntOMAONEnC RADIA¬
TION. Its ENERGY is given by kv where his
the Planck constant and vthe frequency of
t h e r a d i a d o n .
PHOTOSPHERE, a75- to 120mi-tfaick
layer of gas on the sun, visible to us as the
sun’s apparent surface, emitting most of
the sun’s light Its temperature is es¬timated at 6,0^K.
PHOTOSYNTHESIS, the process by
which green plants convert the enhigy of
sunlight into i^mical energy which is
(hen stored as carbohydrate Overal l , the
process may be written as: 6C02 +6HiO
-flight -*C^i206 +60MV2

Allhou^ in detail photosynthesis is a
complex sequence of reactions, two f»in-
cipal stages can be identified. In the light
reaction, chlorcm>hyll (the key chemical
in the whole process) is activated by ab¬
sorbing aquantum of light, initiating ase¬
quence of reactions in which the energy-
rich compounds ATP (adenosine triphos¬
phate) and TPNH (the reduced form of
triphosphopyridine nucleotide-TPN) are
made, water being decomposed to give
free oxygen in the process. In the second
stage, the "dark reaction.” the ATP and
TPNH provide the energy for the assimila¬
tion of carbon dioxide gas. yielding a
variety of sugars ftom which other sugars
and carbohydrates, including starch, can
be built up.
PHRENOLOGY, study of the shape and
detailed contours of the skull as indicators
of personality, intelligence and individual
characteristics. TTie method, developed by
F. J- Gall (1758-1828) and promoted in
the UK and US by George Combe (1788-
1858). had many 19th-<entuiy followers
and may have contributed to the more en¬
lightened treatment of offenders and the
mentaily ill. Today it has little scientific
backing.
PHRYGIA, ancient region and sumetime
kingdom (8lh-6th centur ies BC) in
present-day central Turkey. Its early kings
inc luded Midas and Gord ius . Excavat ion
shows the nirygiaos to have been hi^y

cultured. The Phrygian worship of Cybele
was taken over by the Greeks. (See also
GORDIAN KNOT.)
PHYFE, Duncan (c l768-1854) , US
cabinetmaker, designer of the most dis¬
t i n c t i v e U S n e o c l a s s i c a l f u r n i t u r e . H e
came to the US from Scotland in 1784,
and based bis vatk <hi European s^les
s u c h a s t h e s h e r a t o n a n d t h e e m p i r e
S T Y L E .

PHYSICAL CHEMISTRY,
branch of chemistry, in which die theories
and methods of physics are applied to
chemical systems. Physical chemistry un¬
derlies all the odier branches of chemistry
and includes theoreiicaJ chemistry.

Its main divisions are the study of
m o l e c u l a r s t r u c t u r e ; c o l l o i d s ; c r y s t a l s ;
blectrochemisirt, chemical equilibrium;
GAS laws; chemical kinetics; molecular
w e i g h t d e t e r m i n a t i o n ; p h o t o c h e m i s i r y ;
s o l u t i o n ; s p e c t r o s c o p y, a n d c h e m i c a l
t h e r m o d y n a m i c s .

PHYSICAL EDUCATION, instruction
designed to further the health, growth and
athletic capaci^ of the body. It may in¬
clude OYMNAsncsD. spotts, and Oriental
techniques such as yoga. Culturally im¬
portant in ancient China and ancient
Greece, physical education later had a
primarily military application until the
19th century, when it began to be incm--
porated into school programs in Europe
and the US.
P H Y S I C A L T H E R A P Y. S e e p h y s i o -
t h e r a p y .

PHYSIC^ originally, the knowledge of
natural things (= natural science); now, the
science de^ng with the interaction of
MA'iTBB and energy (but usually taken to
exclude chemistry). Until the "scientific
revolution" of the Renaissance, physics
was abranch of philosophy dealî  with
the natures of things. The physics of the
heavens, for instance, was quite separate
from (and often conflicted with) the
descriptions of mathematical and position¬
a l as t ronomy.

B u t f r o m t h e t i m e o f g a u l e o , a n d
particularly through the efforts of huycens
and NEWTON, physics became identified
with the mathematical description of na¬
ture; occult qualities were banished ftom
physical science. Firm on its Newtonian
foundation, classical physics gathered
more and more phenomena under its wing
until, by the late 19th century, compara¬
tively few phenomena seemed to defy
explanation. But the interpretation of these
effects (notably blackbody radiation and
the PHOTOELECTRIC eitect) in terms of new

m a j o r
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ancient civilizations, such as Babylonia,
where the accepted value was 3.0.
PIAF, Edith (1915-1963), French singer
o f c a b a r e t a n d m u s i c - h d l . B o m E d i t h
Giovanoa Gassion. she began singing for
aliving at IS and won international fame
with such songs as Milord and Je ne
regreite rien.
PIAGET, Jean (1896-1980) , Swiss
psychologist whose theories of the mental
development of children, though now
often criticized, have been of paramount
importance. His many books include The
Psychology of the Child (1969), and Biol¬
ogy and Knowledge (1971).
PIANO, keyboard instrument in which
depression of the keys causes the strings
to be stmck wi th hammers. These ham*
men rebound immediately after striking,
so that the strings go on sounding their
notes until the keys are released, when the
strings' vibrations are stopped with
dampers. Bartolommeo Cristofori made
the first piano in 1709, and by 1800 it had
o v e r t a k e n t h e h a r p s i c h o r d a n d t h e

CLAVICHORD in popularity. Today the two
basic types of piano are the upright piano
with vertical strings, and the grand piano
with horizontal strings, which has arange
of seven octaves. Composers noted for
their writing for the piano include bach,
MOZART, BECTHOVEN, CHOPIN, USZT, and .
R A C H M A N I N O V .

PUTIGORSKY, Gregor (1903-1976),
Russian-bom US cellist, an internationally
renowned soloist from 1928.
PICASSO, Pablo (Pablo Ruiz yPicasso:
1881-1973). Spanish-bom French painter,
sculptor, graphic artist and ceramist,
considered by many the greatest artist of
the 20th century. An extraordinarily
precocious painter, after his melancholy
"blue period" and his lyrical "rose period"
(1901-06) he was influenced by African
and primitive art, as shown in L^s Demo¬
iselles d'Avignon, 1907. Together he and
BRAQUE created cubism, 1907-14, His
fr iends at th is t ime included apol l inai rb,
DiAGHiLEV (for whom he made stage
designs), and Gertrude ste(n.

In 1921 he painted both the cubist Three
Musicians and the classical Three Women
at the Fountain. In the 1930s he adopted
the style of surrealj.smu. using it to hor¬
rify in the large anti-war canvas Guernica,
1937 (see gubhnica). His later work
employed cubist and surrealist foims and
could be beautiful, tender or grotesque.
His output was enormous and near the end
of his life he produced abrilliant series of
etchings.

concepts due to planck and ON^nUN in¬
volved the thoroughgoing reformulation
of the fundamental principles of physical
science (.see quantum theory; reia,.
nviTY).

Physics today is divided into many
themselves subd i v i dedspecialties,

manyfold. The principal of these are
acoustics; EiicrRiOTY and magnetism;
m e c h a n i c s ; n u c l e a r p h y s i c s ; o p n e s ; q u a n ¬
tum mechan i cs ; r e i a t t v i t y : and t he rmo¬
d y n a m i c s ,

PHYSIOCRATS, 18th-century French
school of economists founded by Franfois
Quesnay, who held that agriculture, rather
than industry or commerce, was the basis
of anation's prosperity, and that land
alone should be subject to tax. Their belief
in anatural economic law, which merely
required non-interference to be successful,
is reflected in their famous formula laissez
faire (let it be). The physiocrats influenced
Adam smi th .
PHYSIOLOGY, the study of function in
living organisms. Based on knowledge of
anatomy, physiology seeks to demon¬
strate the manner in which organs perform
their tasks, and in which the body is or¬
ganized and maintained in astate of
homeostasis. Normal responses to various
stresses on the whole or on parts of an or¬
ganism are studied. Imponant branches of
physiology deal with rrspiration. blood
CIRCULATION, the nervous system, the
digestive system, the kidneys, the fluid
and electrolyte balance, the endocrine
glands and metaboi-ism.

Methods of study include experimenta¬
t i o n o n a n e s t h e t i z e d a n i m a l s a n d o n
human volunteers. Knowledge and under¬
standing of physiology is basic to
MEDICINE and provides the physician with
aperspective in which to view the body's
disordered function in disease
PHYSIOTHERAPY, system of physical
treatment for disease or disability. Active
and passive muscle movement; electrical
stimulation; balancing exercises; heat.
ULTRAvioi£T or shoFtwave radiat ion; and
manual v ib ra t ion o f the chest wa l l w i th
postural drainage are some of the techni¬
ques used. Rehabilitation after fracture,
SURGERY, stroke ot Other neurological dis¬
ease, and the treatment of lung infections
(PNEUMOTiiA. BRONCHiTLS), are among the
aims.
PI (Greek 7t), the ratio between the cir¬
cumference of acircle and its diameter, k
is an irrational number whose value to five
decimal places is 3.14159. Approximate
values of Khave been known to severa l
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PICOTTE, Susan La Fiesche (1865-
1915), first Native American woman to
become aphysician. Amember of the
Omaha tribe and daughter of the chief, she
became the leading physician on the
tribe’sNebraskareservation(1891-94). _
PICTS, ancient inhabitants of Scotland
whose forebears probably came from the
European continent clOOO BC. By the 8th
centu^ their kingdom extended from Fife
to Caithness- In 843 they united with the
kingdom of the scots and were assimila¬
ted into the Scottish nation.

PIDGIN, alanguage of simplified gram¬
mar and vocabulary, most often based on
awestern European language. Pidgins
originate as ameans of communication
(e.g. for trading purposes) between
peoples with different mother tongues.
Va r i e t i e s o f p i d g i n E n g l i s h w e r e
developed in China and elsewhere.
PIEDMONT, region of NW Italy in the
upper valley of the Po R. bounded Nand
Wby the Swiss and French Alps. During
Roman t imes , t he P iedmon t was av i t a l
link between Italy and the transalpine
provinces. Turin, its capital, is one of
Italy’s chief industrial centers.
PIERCE, Franklin (1804-1869), 14th
president of the US (1853-57). The
youngest president the nation had then
known, Pierce was the inexperienced
compromise candidate of abadly divided
Democratic Party, and he was unable to
cope with the sectional strife that heralded
the CIVIL WAR.

Bom in New Hampshire, Pierce trained
and practiced as alawyer before entering
politics. After rapid advancement he spent
two terms (1833-37) as aDemocratic
member of the House of Representatives,
and Chen became amember of the Senate.
In 1842 he retired from national politics,
but 10 years later, at atime when he was
virtually unknown, he won the Democra¬
tic nomination after the four leading can¬
didates had brought the Baltimore conven¬
tion to deadlock.

In the 1852 election Pierce easily
defeated Winfield scorr, last national can¬
didate of the declining Whig Party. As
president, Pierce proved to be fatally pli¬
able and vacillating. His initial concentra¬
tion on fulfilling the electoral promise of
an expansionist foreign policy led to such
conspicuous failures as his attempt to
procure Hawaii and Alaska for the US,
and to annex Cuba from Spain (see ostend
MANIFESTO).

On the domestic scene, apart from the
acquisition of the oadsd^ purchase ftom

PICCARD, Auguste Autoine (1884-
1962) and Jean FeUx (1884-1963). Swiss
s c i e n t i s t s w h o w e r e t w i n b r o t h e r s .
Auguste, aphysicist, set aworld balloon¬
ing altitude record (1931), and an ocean-
depth record (1953) in the bathyscaphe
that he designed. Jean, achemist,
measured cosmic radiation during a
57,000-foot balloon ascent (1934).
P I C C O L O . S e e fl u t e
PICKENi Andrew (1739-1817), Ame¬
rican Revolutionary commands who
fought at the Battle ofcowpENS (1781) and
other notab le v ic tor ies . He reached the
rank of brigadier general and served
(1793-95) in Ckmgress.
PICKEREL, arelative of the pike with a
snout like aduck bill. The grass or redfin
pickerel, found from Nova Scotia to
Texas, grows up to 2ft and the chain pick¬
erel, of the eastern US. grows to Win.
P I C K E R I N G , n a m e o f t w o U S
astronomers, Edward Charies Pickering
(18461961919) and his brother William
Henry Pickering (1858-1938). Edward
made important contributions to stellar
photometry and was the inventor of the
meridian photometer. William, in 1898,
discovered Phoebe, the ninth moon of the
planet Saturn.
PICKERING, Timothy (1745-1829),
US statesman. After adistinguished
military career in the Revolutionary War,
he served as postmaster general (1791-
95), secretary of state (1795-1800),
senator (1803-11) and representative
(1813-17),
P ICKETT, Geo rge Edward (1825 -
1875), Confederate general in the USavn.
war who led the disastrous assault (July 3,
1863) on Cemetery Ridge in the Battle of
OETTYSBURa Of the 15,000 Confederate
troops who charged the Union line some
6.000 were killed. Pickett later suffered a
second major defeat at the Battle of Five
Forks (April 1,1865).
PICKFORD, Mary (1893-1979), US
movie actress, bom Gladys Smith. Her
roles in such films as Daddy Long Legs.
under the direction of D. W. grifftth, won
her the title of "America’s sweetheart." In
1919 she and her husband. Douglas fair-
banks, helped found United Artists.
PICKLE, food that has been preserved in
vinegar or brine to prevent die develop¬
ment of putrefying bacteria. Spices are
usually added for flavor. Cucumbers,
onions, beets, tomatoes and cauliflowers
are used to make popular pickles. Pigs’
feet and corned beef are also sometimes

pickled. (See food preservation.)
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gregarious and many are seen in very
large flocks. The food may be stored in a
distensible crop.
PIG IRON, crude cast iron produced in a
BLAST FURNACE and c3st into ingots or
"pigs." It is used to make wrought iron
and steel. (See also iron.)
PIGMEN^ Natural, chemical substan¬
ces imparting colors to animals and plants.
In animals the most imponant examples
include melanin (black), rhodopsin
(purple) and the respiratory pigments,
HEMOGLOBIN (red) and hemocyanin (blue).

In plants, the chlorophylls (g^n) are
important as the key chemicals in
raoTOSYirrHESis. Other plant pigments in¬
clude the carotenes and xanthophylls (red-
yellow), the anthocyanins (red-blue) and
the anthoxanthins (yellow-orange). In na¬
ture. whiteness results from the absence of
pigment (see albino) and is comparatively
u n c o m m o n .

PIGWEED, any of several weeds of the
Amaranth family. This weed is easy to
grow because of its strong roots. It rises to
31t in height and displays large coarse
leaves and heads of small green hair-co¬
vered flowers.
PIKA, agroup of small mammals related
to the hares and rabbits. Pikas are also
known as mousehares, whistling hares,
and rock conies. They look like rabbits but
have short ears and lack tails. Two species
live in the Rocky Mountain regions and
the rest live in mountainous parts of Asia.
PIKE, carnivorous freshwater fish with
dueklike snout and sharp teeth. The north¬
ern pike lies in the cool rivers and lakes of
the Northern Hemisphere. It grows up to
5ft and aweight of 551b.
PIKE, James Albert (1913-1969), US
theologian, dean of New York’s Cathedral
of St. John the Divine (1952-58) and
Episcopal bishop of California (1958-66).
His liberal views strongly influenced
Protestant religious and social thought.
PIKE, Zebulon Montgomery (1779-
1813), US general and explorer, best
known as the man who discovered (1806)
the Co lorado mounta in therea f te r ca l led
P I K E S P E A K .

PIKES PEAK, mountain, 14,110ft, in E
central Col., p^ of the Rocky Mts., near
Colorado Springs, one of the most famous
in the US. Its solitary position and com¬
manding vistas make it apopular tourist
a t t rac t ion .
PILATE, Pontius, Roman procurator of
Judea (AD 26-36) who ordered the
crucifixion of Christ, afterwards washing
his hands to disclaim responsibility. Hated

Mexico. Pierce’s administration proved
equally inept. Pierce had pledged loyally
to the coMPR(»!iSE OF 1850, but in 1854,
yielding to pressure, he backed the kan-
SAS-NiiBRASKA ACT. ’Ihis repealed the Mis¬
souri COMPROMISE which had prohibited
slavery in the Kansas region. The dormant
slavery controversy was rec^ned, and the
Northern part of the Democratic Party
split to form the new "Republicans." A
wild rush of slavery and anti-slavery sup¬
porters poured into Kansas, leading to a
local CIVIL WAR. Pierce’s mishandling of
the crisis wrecked his administrat ion and
his chances of renomination. He left office
adiscredited figure, retired from public
life and died in virtual obscurity.
PIERO DELLA FRANCESCA (cl420-
1492), Italian painter, one of the greatest
RENA1S.SANCE artists. His concern for the
harmonious relationship of figures to their
setting was expressed through simple,
elegant forms, clear colors and tones, at¬
mospheric light and perspective as is
found in his fresco Legend of the True
Cross, 1452-59 in Arezzo.
P I E Z O E L E C T R I C I T Y, a r e v e r s i b l e
relationship between mechanical stress
and electrostatic potential exhibited by
certain crystals with no center of sym¬
metry, discovered in 1880 during investi¬
gations of pyroelectric crystals (these are
also asytiunetric and get oppositely
charged faces when heated). When pres¬
sure is applied to apiezoelectric crystal
such as QUARTZ, positive and negative
electric charges appear on opposite crystal,
faces. Replacing the pressure by tension
changes the sign of the charges. If, in¬
stead. an electric potential is applied
across the crystal, its length changes: this
effect is linear.

Apiezoelectric crystal placed in an al¬
ternating electric circuit will alternately
expand and contract. Resonance occurs in
the circuit when its frequency matches the
natural vibration frequency of the crystal,
this effect being applied in frequency con¬
trollers. This useful way of coupling
electrical and mechanical effects is used in
microphones, phonograph pickups and
ultrasonic generators.
PIG. See HOGS.
PIGEONS, afamily. Columbidae, of
some 255 species of birds, with
worldwide distribution. They are adiverse
group, but the typical pigeon is apastel
gray, pink or brown bird with contrasting
patches of brighter colors. The body is
compact, the neck short and the head and
bi l l fa i r ly smal l . Most species are
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by the Jews, he was recalled to Rome after
his behavior had provoked ariot which
had to be put down by noops.
PILGRIM FATHERS, 102 English emi¬
grants on the MAYFLOWER, including 35
FURtTAN separatists formerly settled in the
Netherlands, who became the first English
settlers in New England (1620). "nieir set¬
tlement was named Plymouth colony.
PILGRIMS, those who journey to aholy
place for penance or to seek divine help.
Pilgrimages today include those by
Roman Catholics to rome, ixiurdbs and
fattma; by Hindus to Varanasi; by Mus¬
lims to MECCA; and by Buddhists to
Kandy.
PILLARS OF HERCULES, the rocky
summi t s on each s i de o f t he S t ra i t o f
Gibraltar, in Greek myth set up by Hercu¬
les, and held to mark the Wlimits of the
seas he had made safe for sailing.
PILTDOWNMAN, Eoantkropus daw-
soni, fraudulent human ancestor whose
" r e m a i n s " w e r e f o u n d 1 9 0 8 - 1 5 u n d e r
Piltdown Common, Sussex, UK. These
consisted of askull with apelike jaw but
large, human cranium and teeth worn
down unlike those of any extant ape, sur¬
rounded by possn. animus that indicated
an early pleistocene date.

Piltdown Man was held by many to be
an ancestor of Homo sapiens until 1953,
when the fraud was exp<»ed: the skull was
human but relatively recent; the even
m«e recent jaw was that of an orangutan;
the teeth had been filed down by hand;
and the fossil animals were not of British
origin. The remains had been artificially
stained to increase confusion. The hoax
has been attr ibuted to Sir Arthur Conan
DOYLE among others.
PIMA INDIANS, aNorth American In¬
dian tribe living with Maricopa Indians on
the G i l a Rand Sa l t R rese rva t i ons i n S
Ariz. Asedentary agricultural group, they
are related to the papago Indians and de¬
scended ftom the Hohokam peoples. They
were noted for their dome-̂ aped houses
aiKl basketry.
PIMPERNEL, perennial plant (Pim-
pinella magna) which grows along Che
edges of woods and in many meadows;
the rootstock is used for m^cinal pur-

to public reserves.
H e w a s a f o u n d e r o f t h e p r o g r e s s i v e

party (1912) and saved as governor of
Pennsylvania (1923-27; 1931-35).
PINCKNEY, awealthy, influential S.C.
fomily which produced anumber of im¬
portant figures in (he early days of the
Republic. Elizabeth Lucas Pinckney
(1722-1793) was asuccessful planter,
notably of indigo, as well as aleading
patriot and champion of independence.
Her son, Charles Cotesworth Pinckney
(1746961825), was asoldier in the
Revolutionary War and amember of the
Constitution^ Convention. He is best
known for his part in the xyz affair.

Thomas Pinckney (1750-1828), soldin^
and statesman, arranged pinckneys treaty
with Spain in 1795. He served as govemw
of S.C. and was. l ike his brother, C. C.
Pinckney, an unsuccessfiil feobraust
party candidate for the vice-presidency.
Their cousin Charles Pinckney (1757-
1824) brought the "Pinckney Dr̂ " to the
Const i tu t iona l Convent ion o f 1787. Most
of its clauses were adopted. Three limes
governor of S.C., Charles Pinckney be¬
came US minister to Spain (1801-05).
PINCKNEY'S TREATY (1795), ne¬
gotiated with Spain by Thomas pincknby,
e s t a b l i s h e d c o m m e r c i a l r e l a t i o n s w i t h
Spain, opened the oitire Mississippi Rto
American navigation, granted AniOTcans
the right of deposit at New Orleans, and
fixed the boundaries of Louisiana and E
a n d W R o r i d a .
PINCUS, Gregory Goodwin (1903-
1967), US biologist, director (1944-67) of
the Worcester (Mass.) Foundation for
Experimental Biology. His work in en¬
docrinology and reproductive biology led
to the development of oral contraception
("the pill").
PINDAR (c518-c438 BC). Theban noble
and greatest of Greek lyric poets, perfectw
of the choral epinicion c»e celebrating a
victory in the national games. His odes
combine lofty praise of athlete, patron and
gods with extended mythical metaphor.
From them was developed the Pindaric
ode. consisting of astrophe, antistrophe
and epode, chiefly used in 17di- and 18th-
cenmry English poetry.
PINE, general name for alarge group of
coniferous trees that produce needlelike
l e a v e s i n c l u s t e r s o f t w o t o fi v e . T h e
longleaf pine {Pinus palustris) has needles
up to 18in long. The sugar pine (P. lam-
bertUma) is the tallest pine, growing up to
260ft. The term "pine" is generally con-
flned to about 100 species that belong to

p o s e s .
PINCHOT, Gifford (1865-1946), US
conservationist who was largely respon¬
sible for making conservation apublic
issue. He headed the Division of Forestry
(US Dept, of Agriculture; 1898-1910) and
influenced Pres ident Theodore Roosevel t
to transfer millions of acres of forest land
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Homecoming (1965) and No Man's Land
(1974). He has written .several successful
screenplays-
PINTAIL, duck of the family Anatidae. It
is so named because of its long, pointed
tail. It has abrown head and neck, and a
whi te breast that cont inues in to awhi te
line on each side of the neck.
PINZ6N, family of three Spanish
brothers, navigators who took pan with
COLUMBUS in discovering America. Mar¬
tin Alonso (cl44l-1493) commanded the
Pinta\ he left Columbus after reaching
Cuba and unsuccessfully tried to reach
Spain first. Francisco Martin (cl441-
1493?) served under him. Vicente Yiiiez
(01460-1524?) commanded the Nina and
stayed with Columbus; he went on to dis¬
cover Brazil (1500) and to explore the
coasts of Central and NSouth America.
PIPE, musical instrument consisting of a
tube of wood or metal that produces
sounds when air is blown through it.
PIPES AND PIPELINES, tubes for con¬
veying fluids—liquids, gases or slurries.
Pipes vary in diameter considerably, ac¬
cording to the flow rate rt^uired and the
pre-ssure gradient: oil pipelines may be up
to 4ft in diameter. Materials used include
steel, cast iron, other metals, reinforced
concrete, fued day. plastic, bilumenizcd
fiber cylind̂ , and wood. They are often
c o a t e d i n s i d e a n d o u t w i t h b i t u m e n o r
concrete to prevent corrosion.

Concrete, plastic and steel pipes can
now be made and laid in one continuous
process, but most pipes still need to be
joined by means of welding, screw joints,
clamp^ flange joints, couplings, or bell-
and-spigot joints caulked with lead or ce¬
ment. Pipelines, consisting of long lengths
of pipe with valves and pumps at regular
intervals (about 60nii for oil pipelines),
are used chiefly for transporting water,
sewage, chemicals, foodstuffs, crude oil
and natural gas.
PIPIT, asmall songbird of open country
that looks and sinw like alark. Pipits nest
under dumps of vegetation. They are
found all over the world, including the
sub-Arctic island of South Georgia. The
water pipit and Sprague's pipit are the
only North American species.
PI^CY, armed robbery on the high
seas. It was rife in the Mediterranean in
ancient times until suppressed by pompey.
In the 16 lh -19 th centur ies . Mus l im cor¬
sairs preyed on Mediterranean and Atlan¬
tic shipping; in the 16th and 17th centu¬
ries. English buccaneers attacked Spanish
ships and bases in the West Indies.

the genus Pinus- In general, they are able
to tolerate dry, harsh conditions and are of
importance in providing wood, oils and
RESINS. Family: Pinaceae.
PINEAL BODY, or p ineal g land, a
glandlike structure situated over the brain
stem and which appears to be avestigial
renmant of afunctioning en[xx:rine gland
in other animals. It has no known function
in man. although descaetes thought it to
be the seat of the soul. It has arole in
pigmentation in some species; calcium
deposition in the pineal makes it auseful
marker of midline in skull X-rays.
PINEAPPLE, ashort-stemmed plant with
pointed spiny leaves. At the lip there is a
dense head of flowers which form asingle
compound fruit, the sweet, juicy pineapple
which Columbus found in the West In¬
dies.
PINK BOLLWORM, small, dark-brown
moth of the gelechid moth family. The lar¬
vae dig into cotton plants, on which they
feed, destroying the plants.
PINKERTON, Allan (1819-1884), Scot-
tish-bom founder of apioneer detective
agency. He organized acivil war
espionage network which became the
Federal Secret Service. "Pinkerton Men"
became famous—they were used to break
the HOMESTEAD STRIKE in 1892.
PINKEYE, common name for con-
j u N c n v m s .

PINKNEY, Wil l iam (1764-1822), US
lawyer and politician. Aspecialist in con¬
stitutional, maritime and international law.
he negotiated maritime claims with
England and served as US minister there
(1807-11) and to Russia (1816-18). He
was US attorney general (1811-14) and a
Md. congressman and senator.
P I N O C H E T U G A R T E ,
(1915-), president of Chile (1974-1990).
Aright-wing general, he led the bloody
coup that overthrew the Marxist presi¬
dent, Salvador Allende, in 1973. His
authoritarian regime was affirmed by a
plebiscite in 1980, but a1988 referendum
rejected his bid for another term as presi¬
dent.
PINON, small, low-growing nut pines of
the southwestern US and northern
Mexico. The four main species are noted
for the edible seeds—called pine nuts—
found in their cones.
PINTER, Haro ld (1930- ) , Engl ish
dramatist and director. His "comedies of
menace" have ambiguous and deceptively
casual dialogue, cat-and-mouse situations
and afine balance of humor and tension;
notable are The Caretaker (1960), The

Augusto
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Qiinese pirates operated until WWII, and
Indochinese pirates infest the South China
Sea today. (See also barbary wars;
blackbeard; drake, sk f ranc is ; k idd, wi l -
LIAM; LAFFITE JEAN; MORGAN, SIR HENRY.)
PIRAEUS, chief port and third largest
city of Greece, 6mi SW of Athens, whose
ancient history it shares. It handles over
half the country’s seaborne trade. Its in¬
dustries include ship^M^ding, manufactur¬
ing and textile production. Pop 199,700.
P IRANDELLO, Lu ig i ( 1867 -1936 ) ,
Italian dramatist and author of novels and
short stor ies. Amost influent ial wr i ter, he
w o n t h e N o b e l P r i z e f o r L i t e r a t u r e i n
1934. He is noted for his grimly humorous

treatment of psychological fliemes and of
the reality of art compared with "real" life,
as in his best-known play. Six Characters
in Search of an Author (1921).
PIRANESL Giovanni Battista (1720-
1778), Italian etcher, draftsman and ar¬
chitect, known for his prints of old and
contemporary Roman buildings. Views erf
Rome (begun 1748), and for aseries of
fantastic/maginaryPriJOns (cl745). They
are notable for their grandeur and lighting
c o n t r a s t s .

PIRANHAS, or caribes, small, extremely
ferocious, shoaling freshwater fish from
South America. The jaws are short but
powerful, armed with sharp cutting teeth.
They quickly strip the flesh from other
fish and mammals and have even been
known to at tack humans on r iver cross¬

ings. Family: Characidae.
PISA, historic city of NW central Italy, on
die Amo Rin Tuscany, gauleo was bom
at Pisa, which is famous for its marble
campanile (see leaning tower op pisa)
and rich in architecture and art. Pop
109,450.

PISA, Council of (1409), uncanonical
R o m a n C a t h o l i c e o j m e n i c a l c o u n c i l o f
500 prelates and delegates from all over
Europe, met to try to heal the great
SCHISM. It deposed die rival popes of
Rome and Avignon, and elected athird
pope, Alexander V. This, however, merely
created three separate parties.
PISANO, two sculptors, fadier and son,
of Pisa. Italy: Nicolo Pisano (cl220-
1284?), who revived the art of sculpture in
Italy: and Giovanni Pisano (cl2SO-after
1314). They combined classical and
Gothic form in woiits which include richly
decorated pulpits at Pisa. Siena and Pis-
loia, afountain at Perugia and the facade
ofSiena cathedral.
PISCATOB, Erwin (1893-1966), Ger¬
man theatried director of social and politi¬

cal dramas by Bertolt brecht and others in
which he employed multimedia effects to
achieve epic !raEATER. In the US (1939^
51), he directed the Dramatic Workshop
of the New School for Social Research in

New Yoik. Back in Germany, he managed
and directed the Volksbtlhne in West Ber¬
l in ,
PISISTRATUS (C600-527 BC), "tyrant"
of Athens, whose benign rule and foster¬
ing of commerce and the arts made Atiiens
the foremost city in Greece. In 560 BC he
seized power in apopular coup d’6iai.
Aristocrats, having returned from exile,
ousted him in 552, but in 541 he estab¬
lished himself firmly. He enforced solon's
laws, promoted public works, and was
succeeded by his sons.
PISSARRO, CamiUe (1830-1903), lead¬
ing French Impressionist painter. Bora in
the West Indies, he went to Paris in 1855.
Influenced by the barbizon school at first,
he was with cEzanne, monet and renoir a
founder of impressionism. His works, most
notably landscapes and street scenes, are
famous for their freshness, vividness and
luminous co lor.
PISTOL, small firearm that can be con¬
veniently held and operated in one hand. It
developed in parallel with the shoulder
weapon ft’om the 14tii century, first be¬
coming practical in the early I6th cenmiy
with tile invention of the wheel-lock firing
mechanism, soon superseded by the
fl i n t l o c k .

Modern rapid-fire pistols are usually
ei ther revolvers or automatics. Automatic
pistols, such as the Colt .45 automatic,
contain amagazine of cartridges in the
butt and are automatically reloaded and
cocked by the energy of recoil when a
round is fired. In arevolver, activation of
Che trigger mechanism, in addition to
firing abullet, moves arevolving five- or
six-chamber cylinder to align afresh
chamber with the breech of the barrel. The
first pract ical revolver design was
patent̂  by Samuel Colt in 1856.
PISTON, Wa l te r (1894 -1976) . US
neoclassical composer, professor of music
at Harvard from 1944 to 1961. His austere
but dynamic music incorporates complex
rhythm and harmonics in tiadltimia]
forms. His 7th Symphony (1961) woo a
Pul i tzer Pr ize.

PITBULL, any of several breeds ot
crossbreeds of dogs having amixture of
bulldog and terrier. The American pit bull
temer, bull terrier, and bulldog are breeds
of pit bulls.
PITCAIRN ISLAND, small British co-
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uy was marked by defeats on land but vic¬
tory at sea in the Napoleonic wars.
PITTSBURGH, steel-producing city in
SW Penn,, seat of Allegheny Co., and the
state’s second largest city. It occupies over
5Ssq mi around its business center, the
"Golden Triangle," where the Allegheny
and Monongahela rivers meet to form the
Oh io . I t s economic wea l th i s based on
steel mills, coke from Allegheny coal, pig
iron, gloss and avariety of manufactmed
products. Pop (city) 370.0(X), (metro)
2,057,000.
PITUITARY GLAND, major endocrine
GLAND situated just below the brain, under
the control of the adjacent hypothalamus
and in its turn controlling other endocrine
glands. The posterior pituitary is adirect
e x t e n s i o n o f c e r t a i n c e l l s i n t h e

hypothalamus and secretes vasopressin
and oxytocin into the blood stream. The
anterior pituitary develops separately and
consists of several cell types which secrete
different hormones including growth hor¬
mone. fol l icle st imulating hormone,
luteinizing hormone, prolactin, thy-
rotrophic hormone (which stimulates thy¬
roid gland) and adrenocorticotrophic hOT-
mone (ACnn). Growth hormone is cot>-
cemed with skeletal growth and develop¬
ment as well as regulation of blood sugar
(anti-iNSUUN activity).

The anterior pituit̂  hormones are con¬
trolled by releasing hormones secreted by
the hypothalamus into local blood vessels;
the higher centers of the brain and
environmental influences act by this route.
FEEDBACK from the organs controlled oc¬
curs at both the hypothalamic and pituit¬
ary levels.
Prr VIPER, avenomous snake found in
many parts of the world. Pit vipe
named for the pic on each side of the
Each pit contains atemperanire-sensitive
organ which can detect the minute chan¬
ges in temperature caused by the presence
of other animals. Pit vipers include the
copperhead, moccasin, fer-de-lance, and
ratt lesnake.

PIUS, name of twelve popes. Saint Pius
V(1504-1572) succeeded in 1566. With
some severity he restored adegree of dis¬
cipline and morality to the papacy in the
face of (he Protestant challenge, and or¬
ganized the Spmish-Venetian expeditionwhich defeat^ the Turks at lepanto in
1571. Wus VI (1717-1799), elected in
1775, drained the Pontine marshes and
completed St. Peter’s. The French Revolu¬
tion led to the occupation of the papal ter¬
ritories and Pius’ death in captivity. Pius

lony (2sq mi) in the Pacific midway be¬
tween New Zealand and Panama, famous
as the uninhabited island .settled by boun-
lY mutineers and Tahitian women (1790).
from whom the present 90-odd English-
speaking islanders are descended.
PITCH, Musical, refers to the frequency
of the vibrations constituting asound. TTie
frequency associated with agiven pitch
name (e.g.. Middle C) has varied consider¬
ably over the years. The present imema-
tional standard sets Concert Aat 440Hz.
PITCHBLENDE, or uraninite, brown,
black or greenish radioactive mineral, the
most tmponant source of uranium, radium
and polonium, nie composition varies be¬
tween UO2 and UOMV2-6: thorium, ra¬
dium, polonium, lead and helium are also
present. Principal deposits are in Zaire,
Czechoslovakia, at Great Bear Lake,
Canada, and in the US Mountain States.
PITCHER, MoUy (1754-1832), popular
heroine of the American Revolut ion. Bom

Mary Ludwig, she earned her nickname
by carrying water for the Continental sol¬
diers during the battle of monmouth. Ac¬
cording to legends, she manned her
husbaî ’.s gun when he collapsed.
PITCHER PLANT, the name given to
several insect-eating plants of different
families, in which the leaves form apot¬
shaped trap for insects. Unwary insects
make their way into the pitcher and are
drowned in the water that collects there.
P I T M A N , S i r I s a a c ( 1 8 1 3 - 1 8 9 7 ) .
English school teacher who invented a
famous shorthand based on phonetic
principles, still one of the most widely
used systems of stenography in English.
PITT, the name of two British statesmen.
William Pitt, Earl of Chatham (1708-
1778), known as "Pitt the Elder." was an
outstanding war minister and empire
builder during the seven years war. He
was a lso famous for h is defense of the

rights of the American colonists. By 1761
he had completely cn^formed Britain’s
position in Europe and ihrou^out Che
world. He strengthened the British navy
a iK l ex tended Br i t i sh cont ro l in Canada
and India.

William Rtt (1759-1806), second son
of the Ear l o f Cha tham, was known as
"Pitt the Younger." At 24 he became Bri¬
tain’s youngest prime minister, at the invi¬
tation of GEORGE ni, and he dominated Bri¬
tish politics until his death. In his 1783—
1801 minisiiy he strengthened national fi¬
nances. but war with France and agitation
at home forced him to shelve parliamen¬
tary reform measures. His 1804-06 niinis-

r s a r e

ehead.
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VII (1740-1823) succeeded him in 1800.
Under an 1801 concordat French troops
w e r e w i t h d r a w n , b u t t h e p a p a l s t a t e s
were later annexed by Napoleon, whom
Pius had consecrated emperor in 1804.
Pius IX (1792—1878) began the longest
papal reign in 1846 with liberal reforms,
but became an extreme reactionary in both
politics and dogma after the revolutions
OF 1848- The Immaculate Conception be¬
came an article of dogma (1854), and
papal infallibility was proclaimed in 1870
by t he fi r s t Va t i can counc i l ( see
ULTRAMONTANiSM). In 1871 the new
kingdom of Italy passed The Law of Gua¬
ranties defining relations between the state
and the papacy, but Pius refused to accept
the position. Saint Pius X(1835-1914),
elected in 1903, condemned modernism in
the Church. Pius XI (1857-1939). elected
i n 1 9 2 2 , c o n c l u d e d t h e l a t e r a n t o e a t y
(1929) with the Italian state and issued
encyclicals condemning communism, fas¬
cism and racism. Pius XII (1876-1958),
who reigned from 1939, was an active
diplomat in adifficult period and under¬
t o o k a c o n s i d e r a b l e a m o u n t o f h u m a n ¬
itarian work during WWII although he
was criticized for refusing to condemn
Nazi policy toward the Jews. His encycli¬
cal Mediator Dei led to changes in the
Mass .
P IZARRO, Franc isco (c l474-154 i ) .
Spanish conquistador who destroyed the
INCA empire in the course of his conquest
of PERU. He was with balboa when he dis¬
covered the Pacific (1513). In 1524 and
1526-27 Pizarro attempted to conquer
Peru with Diego de almagro and Fernan¬
do de Luque. In 1531, with royal assent,
he began anew campaign and found Peru
i n a n u n s e t t l e d s t a t e u n d e r t h e I n c a

emperor atahualpa. At Cajamarca in tlie
A n d e s P i z a r r o ’ s s m a l l b a n d , a t fi r s t
pretending friendship, kidnapped Atahual-
pa and massacred his unarmed followers;
be forced the emperor to pay amassive
ransom, then executed him. Avicious and
greedy man, Pizarro cheated Almagro and
eventually had him killed; he was himself
assassinated by Almagro’s followers.
PLACEBO, atablet, syrup, or other form
o f m e d i c a t i o n w h i c h i s i n a c t i v e a n d i s
prescribed in lieu of active preparations,
e.g„ in experimental studies of drug ef¬
fect iveness.
PLACENTA, in PLACEifrAL mammals in¬
cluding man, specialized structure derived
from the womb lining and part of the
F.MBRYO after implantation; it separates and
yet ensures adose extensive contact be¬

tween the maternal (uterine) and fetal
(umbilical) blood ciRCULAnoNS. This al¬
lows nutrients and oxygen to pass from
the mother to the fetus, and waste
products to pass in the reverse direction.
The placenta thus enables the embryo and
fetus to live as apARASrre, dependent on
the maternal organs. Gonadotrophins are
produced by the placenta which prepare
the maternal body for delivery and the
BREASTS for lactation.

The placenta is delivered after the child
at BKTH (the afterbirth) by separation of
the blood vessel layers; placental disorders
may cause ante- or post-par tum hemor-
RHAGEorfetal immaturity.
PLACID, Lake, beautiful small lake
(437sq mi) in the Adirondack Mts., in NW
NY-, 1,8 f̂t above sea level. It is ayear-
round tourist attraction.
PLAGUE, ahighly infectious disease due
to abacterium carried by rodent fleas. It
causes greatly enlarged lymph nodes
(buboes, hence bubonic plague), sep¬
ticemia with FEVEiL prostration and coma;
plague pneumonia is particularly severe. If
untreated, death is common and epidemics
occur in areas of overcrowding and pover¬
ty. It still occurs on asmall rural scale in
the Far East; massive epidemics such as
the Black Death, which perh^s halved
the population of Europe in the inid-14th
centu ,̂ are rare. Rat and flea control, dis¬
infection and ANTiBiOTics are ±e mainstay
of current prevention and treatment.
PLAGUES OF EGYPT, in the Book of
FJCODUS, the 10 disasters inflicted on Egypt
by God when the pharaoh refused moses'
demand that the Israelites be freed. They
were: the rivers turned to blood, frogs,
lice, flies, murrain, boils, hail, locusts,
darkness and finally the death of all
firstborn. After the last plague, from
which the Israelites were protected by the
PASSOVER, they were allowed to leave.
PLANCK, Max Ka r l E rns t Ludw ig
(1858-1947), German physicist whose
QUANTUM theory, with the theory of
RELATIVITY. Ushered physics into the
modem era. In i t ia l ly influenced by
CLAUSIUS, he made fundamental researches

in THERMODYNAMICS before tum^ to in¬
vestigate BLACKBODY radiation. To
describe the electromagnetic radiation
emitted from abiackbody he evolved the
Planck Radiation Formula, which im¬
plied that ENEKOY like matter is not in¬
finitely subdivisible—it can exist only as
quanta. Planck himself was unconvinced
of this, even after ein.stein had applied the
theory to the PHOrcHJLEcrRic effect and
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animals such as whales and countless
fishes such as hewung. Phytoplankton is
confined to the upper layers of the sea
where light can reach, but zooplankton has
been found at great depths. (See also
OCEANS.)
P L A N N E D P A R E N T H O O D F E D E R A ¬
TION OF AMERICA, federation, found¬
ed in 1916 and headquanered in New
York City, of 187 local organizations that
provide family-planning information and
services.
PLANT, aliving oiganism belonging to
the n>NT KINGDOM. Green plants are
unique in being able to synthesize their
own organic molecules from carbon
dioxide and water using light energy by
the process known' as photosynthesis.
Mineral nutr ients are absorbed f rom the
environment. Plants are the primary
source of food for all other living or¬
ganisms (see ecology). The possession of
CHLOROPHYtx, the green photosynthetic
pigment, is probably the most important
distinction between plants and animals,
but there are several other differences.
Plants are stationary and have no nervous
system, and the cell wall contains large
amounts of ce l lu lose But there are ex¬
ceptions. Some plants, such as algae and
BACiERiA, can move about and others, in¬
cluding PUNCH, baaeria and some
PARASITES, do not Contain chlorophyll airf
cannot synthesize their own oiganic
molecules, but absoib them from their
environmenL Some iNSEtmvoROUS plants

obtain their food by tra|:^g insects.
Although the mote primitive plants vary

considerably in their overall structure, the
higher plants (gymnosperms and an-
GiosPERMs) are much the same in their
basic anatomy and morphology. In atypi¬
cal angiosperm, four main rê ons can be
recognized: root, stem, leaf and flower.
Each region has one or more basic func¬
tions.

When examined under the microscope,
apiece of plant tissue can be seen to con¬
sist of thousands of tiny ceus, generally
packed tightly together. The ceils are not
all alike, and each one is adapted to do a
certain job. All are derived, however, from
abasic pattern. This basic plant cell tends
to be rectangular and has atough wall of
cellulose which gives it its shape, but the
living boundary of the cell is the delicate
cell membrane just inside the wall. Inside
the membrane is the pro top lasm, which
contains the nucleus, the chioroplascs and
many other microscopic structures. In the
center of the protoplasm there is alarge

BOHR in his model of the atom; but for his
achievement he received the 1918 Nobel
Prize for Physics.
PLANE, asurface having two dimensions
only, length and breadth, any two podth
of which can be joined by astraight UNE
composed entirely of points also in the
plane. Aplane may be determined by two
intersecting or parallel lines, by aline and
apoint that does not lie on the line, or by
three points that do not lie in astraight
line. The intersection of two planes is a
straight line; the intersection of aplane
and aline in adifferent plane is apoint.
An infinite number of planes may pass
through asingle point or line. Aplane is
parallel to another plane if all perpen¬
diculars drawn between them are of equal
length.
PLANET, in the solar syctbi, one of the
nine major celestial bodies orbiting the
sun; by extension, asimilar body circling
any other star. In 1963 it was discovered
that Barnard’s Star has at least one com¬

panion about 1.5 times the size of Jupiter,
and in 1983 scientists detected possible
evidence of an evolving planetary system
around the star Vega.
PLANETARIUM, an instrument de¬
signed to represent the relative portions
and motions of celestial objects. Original¬
ly amechanical model of the solar sys¬
tem. the planetarium of today is an intri¬
cate optical device that projects disks and
points of light representing sun. moon,
planets and stars on to the interior of a
fixed hemispherical dome. The various
cyclic motions of these bodies as seen
from agiven laritude on earth can be
simulated. Of great assistance to students
of AsraoN<»«Y and ce lest ia l nav igat ion,

planetariums also attract large public
audiences. The first modern planetarium,
built in 1923 by the firm of Carl ZEiss. is
s t i l l i n u s e a t t h e D e u t s c h e s M u s e u m .
Munich. Germany.
PLANKTON, microscopic animals and
plants that live in the sea. They drift under
the influence of ocean currents and are
vitally important links in the marine food
chain (see ecology). Amajor pan of
plankton comprises minute plants (phy¬
toplankton), which are mainly algae, but
include dinoflagellates and diatoms.
Phytoplankton may be so numerous as to
color the water and cause i t to have a
"bloom." They are eaten by animals
(zooplankton), which comprise the eggs,
larvae and adults of avast array of animal
types, from Protozoa to iEiXYFiSH. Zoo¬
plankton is an important food for large
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sap-fUled vacuole, which maintains the
cell’s shape and plays an important pan in
the working of the whole plant.

Bo th sexua l and asexua l rep roduc t ion
are widespread throughout the plant
kingdom. Many plants are capable of both
forms, and in some cases the life cycle of
the plant may involve the two different
forms. (See also botany; fertilization;
g e r m i n a t i o n ; g r o w t h d - . o s m o s i s ; p l a n t
d iseases; po i i . inat ion; t ranspi ra t ion. )
PLANT DISEASES cause ser ious losses

to crop production; they may kill plants
completely, but more often they simply
reduce the yield. Most plant diseases are
caused by microorganisms which infect
the tissues, the most important being
FUNGI, including mildew, rusts and smuts.
Control methods are based on fungicides.
VIRUSES are the next most damaging group
of plant pathogens. Most of them are car¬
ried by aphids and other sap-sucking in¬
sects. and control is largely amatter of
controlling these insect carriers, bacteria
are les.s important, their main role being in
secondary infection, causing the tissues to
rot. E)eficiency diseases are caused by a
lack of available minerals in the soil. In¬
sect pests, such as the boll w^il on cot¬
ton, can also cause serious crop damage.
PLANT KINGDOM, the second great
group of living organisms. The plant and
ANIMAL KINGDOMS together embrace all
living things except viruses and only
overlap in the most primitive organisms.
The plant kingdom is extremely diverse
(over 400,000 species are now known)
and is found in almost every conceivable
habitat. Plants range in size from micro¬
scopic BACTERIA to 375ft sequoias. The
plant kingdom can be arranged into an or-
d^ly hierarchical pattern of classification
(see TAXONOMY) containing divisions (or
phyla), classes, orders, families, genera
and species. Indeed, several systems have
been evolved to do this.

The plant kingdom is divided into 11
divisions; (1) Schizophyca, bacteria and
blue-green algae; (2) Euglenophyta, cugle-
noids; (3) Chlorophyta, green algae; (4)
Xanthophyta, yellow-green algae; (5)
Chrysophyca, golden algae and diatoms;
(6) Phaeophyta, brown-algae; (7) Rho-
dophyta, red algae; (8) F^rrophyta,
dinoflagellaies and cryptomonads; (9)
Mycota. slime molds and ^ngi: (10)
Bryophyta, liverworts and mosses; and
(II) Tracheophy ta. the vascular plants, in¬
cluding horsetails, ferns, gyrnnosperms
and angiusperms.
PLASMA, almost completely ionized

GAS. containing ̂ ual numbers of free-
6L6CTR0NS and positive ions. Plasmas such
as those forming stellar atmospheres (see
star) or regions in an electron discharge
tube are highly conducting but electrically
neutral, and many phenomena occur in
them that are not seen in ordinary gases.
The TEMPERATURE of 3plasma is theoreti¬
cally high enough to support acontrolled
nuclear FUSION reaction. Because of this,
plasmas are being widely studied par¬
ticularly in magneto-hydrodynamics re¬
search. Plasmas are formed by heating
low-pressure gases until the atoms have
sufficient eneigy to ionize each other.
PLASMA, the pan of the blood remain¬
ing when all cells have been removed,
a n d w h i c h i n c l u d e s c l o t t i n g f a c t o r s . I t
may be used in resuscitation from shock.
PLASTIC^ materials that can be molded
(at least in production) into desired
shapes. Afew natural plastics are known,
e.g., bitumen, resins and rubber, but al¬
most all are man-made, mainly from -
PETROCHEMICALS, and are available with a
vast range of useful propenies; hardness,
elasticity, transparency, tou^ess, low
density, insulatuig ability, inertness and
corrosion resistance, etc. They are in¬
variably hi^ POLYMERS with carbon
skeletons, each molecule being made up
of thousands or even millions of atoms.
PLASTIC SURGERY, the branch of
SURGERY devo ted to recons t ruc t i on o r
repair of deformity, surgical defect or the
results of injury. Using bone, cartilage,
tendon, and skin from other parts of the
body, or artificial substitutes, function and
appearance may in many cases be re¬
stored. In skin grafting, the most common
procedure, apiece of skin is cut, usually
from the tfhgh, and stitched to the
damaged area.

Bone and cartilage (usually from the
ribs or hips), or sometimes plastic, are
used in cosmetic remodeling and facial
reconstruction after injury. Congenital
defects such as harel ip and clei t palate
can be treated in infancy. "Face lifting,"
(he cosmet ic removal of excess fat and
listening of the skin, is adelicate and
often unsuccessful operation, carrying the
added risk of infection.
P L AT E L E T. S e e b l o o d .
PLATE TECTONICS, revo lu t ionary
unifying theory of modem geology,
developed in the 1960s when new infor¬
mation concerning the topography of the
ocean floor and paleomagnetic studies be¬
come available. The theory is now broadly
supported by additional evidence from
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founded the Academy, where aristotle
studied. His early dialogues present a
portrait of Socrates as critical arguer, but
in the great middle dialogues he develops
his own doctrines—such as the theory of
Forms (Republic), the immortality of the
soul (Phaedo), knowledge as recollection
of the Forms by the soul (Mena), virtue as
knowledge (Proiagoras) and attaclB
hedonism and the idea that 'might is
right" (Gorgias).

Plato posits abstract Forms as the
supreme reality. The highest function of
the human soul is to achieve the vision of
the Form of the Good. Drawing an anal¬
ogy between the soul and the state, he
presents his famous ideal state ruled by
philosophers, who correspond to the ra¬
tional part of the soul. In the late Laws
Plato develops in detail his ideas of the
state. His idealist philosophy, his insis¬
tence on order and harmony, his moral
fervor and asceticism and his literary
genius have made Plato adominant figure
in Western thought.
PLATT, Thomas Collier (1833-1910).
US businessman and New York City
political boss, aRepublican senator in
1881 and 1897 61909. Hoping to weaken
Theodore ROOsevsLrs power by securing
his nomination as vice-president, he lost
influence when Roosevelt became presi-
dent.
P L AT T A M E N D M E N T, a p r o v i s i o n
forced through Congress and into the
Cubw constitution by Senator Orville
Platt in 1901. Setting out conditions for
US intervention, it virtually made Cuba a
US protectorate. It was abrogated in 1934.
PLATT NATIONAL PARK, in SOkla.
near Sulphur. Established in 1906, it is
912 acres in area. It is known for its
mineral and freshwater springs.
PLATTSBURGH, Bailie of (1814), the
most important US naval victory of the
WAR OF 1812. The US navy destroyed all
the British ships on Lake Champlain, and
without naval support the British land for¬
ces occupying Plattsburgh. N.Y., were
forced to retreat to Canada.

PLATYPUS, or duck-billed planus,
Omithorhynchusanarinus, an amphibioiu
raonotreme (egg-laying mammal) found in
Australia and Tasmania. They have
webbed feet and thick fur (equipping them
for an aquatic life); ashort, thick tail, and
aflat, toothless, bili-like mouth used for
taking insects and cnistaceans off the sur¬
face of the water. Like echidnas, the other
monotreme group, they retain many rep¬
tilian characteristics. There is no scrotum;

many branches of geology. Plate tectonics
explains the earth's dynamics in terms of a
series of moving, rigid, slablike plates of
the LITHOSPHERE that are driven slowly by
convection currents in the asthenosphere

Plate boundaries, outlined by their seis¬
micity and volcanic activity, are of three
types: divergent (conslniclive) boun¬
daries. usually located along major
oceanic ridges where the plates are slowly
spreading apart, allowing molten rock
(magma) to rise to the surface and solidify
to form new oceanic crust; convergent
(destructive) boundaries, located at deep
oceanic trenches, where the leading edge
of one plate plunges beneath the other in a
subduction zone and remelts in the upper
MANTLE, often rising in amolten state
through the upper plate to form an arc of
volcanic islands fringing the trench; and
transform fault (passive) boundaries,
where plates slip past each other along
fracture zones.

The theory provides for the mechanism
(and for the necessity) of continental
DRIFT as continents are carried as integral
parts of the conveywlike plates, it also ex¬
plains the origin of ocean basins through
the location of divergent boundaries under
continental land masses; the origin of

c o n t i n e n t a l m o u n t a i n c h a i n sm a j o r
through orogenic folding and faulting of
sediments trapped in zones of conver¬
gence; and it suggests answen for many
questions relating to the migration, extinc¬
tion and EVOLtmoN of life through
paleogeographic reconstruction of ancient
continental locations and paleoclimates.

Plate tectonics also has implicarions in
the search for the earth’s mineral re¬
sources by suggesting likely places for ihe
localization of oil, gas and metallic ores.
(See also paijiomaonhtism.)
PLATH, Sylvia (1932-1963). US poei
whose taut, melodic, highly imagistic
works explore the nature of womanhood
and her fixation with death. Ariel (1965),
which appeared after her suicide, won her
iniemationa! acclaim as amajor US "con¬
fessional" poet. Her other works include
The Bell Jar (1963). asemiauiobiographi-
cal novel about ayoung woman’s emo¬
tional breakdown, and her Complete
Poems (1981) edited by Ted hughes,
PLATINUM (Pt) , sof t , s i lvery-whi te
metal in the platinum group. In addition to
the general uses of these metals, platinum
is used as acatalyst. AW 195.1, mp
1772'C. bp4010'C, sg 21.45 (20*C).
PLATO, Greek f̂ losopher (c427-347
BC). Apupil of SOCRATES, c385 BC he
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the testes are intemai. The mammary
glands are diffuse and lack disdoct teats.
Moreover, in the platypus, the right ovary
and oviduct are nonfunctional.
PLAUTUS, Titus Maccius (c254-184
BC) , Roman v / r i t e r o f comed ies , 21 o f
which have survived. He based them on
Greek New Comedy, especially Me¬
nander, but adapted them to Roman tastes
and situations, and added his own brand of
lively, bawdy humor. Popular in his time,
he i nfluenced Shakespeare and mouere
among others.
PLAY, adistinctive type of behavior of
both adult and juvenile animals, of un¬
known function and involving the incom¬
plete, ritualized expression of nonnal
adult behavior patterns. Movements are
extravagant and exaggerated. Play occurs
particularly in carnivores, primates and
certain birds.
PLAYING CARM, pieces of card with
numerical and pictccid sequences marked
on them, used in games of skill and
chance. Probably originating in the Orient,
they were known in Europe by the 14th
century. Developed from the tarot deck,
the modem pack has 52 cards in four suits
(clubs, diamonds, hearts, spades). In most
card games players attempt to make win¬
ning combinations of cards following a
particular set of rules. (See blackjack;
br idge; canacta . )
PLEA BARGAINING involves an agree¬
m e n t b e t w e e n t h e a c c u s e d a n d t h e
prosecutor under which the accused agrees
to plead guilty to alesser offense in order
to receive alighter sentence from the
Judge. Plea bargaining has been accepted
by judges, prosecutors and lawyers as
necessary though undesirable. Necessary,
to save lime and speed up the work of
dangerously overcrowded courts; it also
gives guilty parties less time in prison than
they would get if they went to trial and
were convic ted. Undesi rab le, because i t
denies the accused afair trial and does not
require the prosecutor to prove the
accused’s guilt beyond areasonable
doubt .
PLEBEIANS, the non-aristocratic classes
in ancient Rome. In their continual rival¬

ries with the ruling patrician aristocracy,
they created their own assemblies and of¬
ficers, and gained full political and civil
rights by about 300 BC. (See trirune.)
PLEBISCITE, in Roman history, alaw
enacted by the plebeian comitia, or as¬
sembly of tribes. In modem times aplebi¬
scite is adirect vote of the whole body of
citizens on some specific issue (for in¬

stance, acceptance of anew constitution).
PLECOPTERA, or stonefly. order of in¬
sects that lay eggs in water. Wlien the
young hatch, they live along the rocky
edges of ponds, lakes, and streams. Larvae
and adults constitute alarge percentage of
the diet of freshwater fish.

PLEDGE OF ALLEGIANCE, patriotic
avowal of loyalty to the US, written in
1892 by aBaptist minister, Francis Bel¬
lamy, for the magazine The Youth's Com¬
panion for recitation in schools. It reads:
"I pledge allegiance to the flag of the
U n i t e d S t a t e s o f A m e r i c a a n d t o t h e
Republic for which it stands, one nation,
under God, indivisible, with liberty and
justice for all." The words "the flag of the
U n i t e d S t a t e s o f A m e r i c a " w e r e s u b ¬
stituted for the original "my flag" when
Congress included the pledge in the offi¬
cial flag code adopted in 1942, The words
"under God" were added by Congress in
1954. In 1943 the US Supreme Court
ruled that students, such as Jehovah’s Wit¬
nesses, whose religion prohibited their
reciting the pledge could not be compelled
to do so.

PLEIADE, seven French pioets of the
16th century, the chief being ronsard and
Joachim Du Bellay. Named for an ancient
Alexandrian school, they aimed to
develop French as aliterary language,
while imitating classical and Italian forms.
PLEISTOCENE, the earlier epoch of the
QUATERNARY Period, also known as "The
Great Ice Age," stretching from between
about 2-3 million through 10.000 years
ago. (See also geology; holocene.)
PLE^Y V. FERGUSON, important US
Supreme Court mling on segregation in
1896. which held that the provision of
"separate but equal” accommodations for
blacks on railroad trains did not violate the
"equal protection of the laws” clause of
the I4 th Amendment . Th is dec is ion was

reversed in 1954 when the Supreme Court
unanimously mled against segregation in
the case of brown v. board of education.
PLEURA, athin membrane that covers
the inside of the thorax and also invests
the lungs.
PLEURISY, INFLAMMATION of the pleura,
the two thin connective tissue layers
covering the outer lung surface and the
inner chest wall. It causes acharacteristic
chest pain, which may be localized and is
made worse by deep breathing and cough¬
ing. It may be caused by infection (e.g.,
nJEUMONiA, tuberculosis) or tumors and
inflammatory disease.
PLEXIGLASS, type of plastic made from
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crossed widi tbe European plum to make
hardy varieties. Pruoes are plums that
have been preserved by drying. Family:
Rosaceae.
PLUMBAGO, any of several plants and
shrubs belonging to tbe leadwort family,
grown mostly in warm climates. They
have clusters of white, blue, or purple
flowus. and shiny, dark-green, oval

PLUTARCH (C46-AD c l20) , Gred t
^loso^rtier and biograf^. Anative of
B o e o t i a h e v i s i t e d R o m e a n d l e c t u r e d
there, and was for 30 years apriest at Del¬
phi Ks Parallel lives of famous Greeks
and Romans, grouped in pairs for com-
paiisoo. exemplifies the private virtues or
vices of great men and has had great in¬
fluence on European literature, ootd)ly on
SHAKESPEARE His MoroUa is avast collec¬
tion of philosophical essays.
PLUTO, the ninth planet of the solar sys-
lEM, orbiting the sun at amean distance of
39.53AU in 248.4 years. Pluto was dis¬
covered in 1930 following observations of
perturbations in neptune sorbit. Because
of its great distance from us. little is
known of Pluto’s composition, aimos-
ph«e. mass or diameter. Its orbit is very
eccentric: indeed, it is occasionally closer
to the sun than is Neptune and may be an
escaped satellite of that planet. In 1978
Pluto was discovered to have asatel l i te,
named Charon, large enough to make the
two bodies adouble plattet system, likethe earth and its moon. The ̂ ameter of
Pluto is estimated to be about 2,000mi.
PLUTONIUM (Pu), the most important
TRANSURANIUM ELEMENT, USed aS fuel fOT
NUCLEAR REACTORS and fOT the ATOMIC
BOMB. It is one of the actinides andchemi¬
cally resembles uranium. Pu^
produced in breeder reactore by neutron
radiation of uranium l i k e ,
undergoes nuclear fission, and was used
for the Nagasaki bomb in WWll.
mp 640*C, bp 3235*C. sg 19 84 (a; 25‘C).
PLYMOUTH, c i ty in Devon county
England, on the Plymouth Sound, from
which the Mayflower sa i led- I t was a lso

the home port of Raleigh’s and Drake’s
expeditions to the New World, and was
the launching point of the British fleet in
its attack on the Spanish Armada in 1588.
It is now an important maritime center and
naval base. Pop 255,400.
PLYMOUTH COLONY, first Engl ish
settlement in what is now New England,
and the second permanent English settle¬
ment in America, founded by the mlgrim
FATHERS in Dec., 1620. In 1691 i t was

acrylic: it is very clear and does not Ineak
easily. It is widely used instead of glass.
PLEXU^ network of stringlike struc¬
tures, such as of nerves or blood vessels.
Aplexus can consist of interweaving
fibers, such as the nerve fib^ in tbe
brachial plexus.
PLINY, name of two Roman authors.
Pliny tbe Elder (c23-AD 79) is known
for his Natural History, avast compen¬
dium of ancient sciences, wtudi tbou^ of
l i t t l e s c i e n t i fi c m ^ t w a s p o p u l a r
throughout antiquity and tbe Middle Ages.
He died attempting to help the citizens of
P(»iFeu in tbe eruption of Vesuvius. Pliny
tbe Younger (c61-AD 113), an^ihew of
Pliny the Elder, was alawyer, statesman
and administrator, primarily known for his
elegant letters, which throw much lî t
on tbe political, economic and social life
of the Roman Empire.
PLIOCENE, the final period of the ter¬
tiary, immediately preceding the quater¬
nary. Lasting from about 10 to 4million
years ago. (See also oeology.)
PLO, abbreviation for Palestine Libera¬
tion Organization, founded 1964 to bring
about an independent state of Pale.stine. It
is formed of various distinct groupings,
the chief of which is al-Faiah, led by
Yasser Arafat, the president of the PLO
since 1969. To achieve its ends it has jHir-
sued diplomatic initiatives, but also
operates as aguerilla army. In 1988, the
Palestine National Council voted to create
astate of Palestine, but at the same time
endorsed UN resolution 242, recognizing
Israel’s right to exist.
PLOVEl̂  small or medium-sized
wading birds of the family Charadriidae.
The family contains the lapwings and the
true plovers. Fairly leggy birds, most
plovers have an olive or brown back, with
lighter underparts. Typically, they have a
dark band across the belly and awhite
band on ablack head. Plovers feed on in¬
sects or Crustacea in mud and sand.
PLOW, an implement for tilling the soil,
which breaks up the surface crust for
sowing and turns under stubble and
manure. Essentially it is ahorizontal blade
(share) to cut the furrow, and aprojecting
mo ldboa rd to t u rn t he so i l ove r. P lows
have been used since the Bronze Age.
PLUM, trees of the genus Pruttus, which
produce soft-fleshed fruits enclosing a
single pit. TTie European plum (Prunus
domesiica) has been cultivated for 2,000
years. Wild species of North American
plum include the American plum and
Canada plum. Wild species have been
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merged with Massachusetts Bay Colony
CO form Massachusetts. The colony was
founded by agroup of Puritan Separatists
from the Church of England, who were
blown off their course to Virginia and
agreed in the famous mayflowex compact
to form a"civil body’politic." The settlers
included John carver and Wi l l iam Brad¬

ford. the first two governors. Half the
colony died during abitter first winter, but
the survivors were helped by the friendly
Indian chief Massasoit, and by 1624 it was
thriving.
PLYMOUTH ROCK, agranite boulder
on the shore at Plymouth, Mass., on
which, according to tradition, the pilgrim
FATHERS first S6t foot in America in 1620.

There is no documentary evidence con¬
firming the legend.
PLYWOOD, strong, l i^t wood com¬
posite made of layers of veneer glued with
their grain alternately at right angles.
Thick plywood may have acentral core of
sawn lumber. It is made of an odd number
of layers, and is termed 3-ply, 5-ply, etc.
Being strong in both directions, and al¬
most free from w^ing and splitting, it is
used for construction of all kinds.

PNEUMOCONIOSIS, restrictive disease
of the LUNGS caused by deposition of dusts
in the lung substance, inhded during years
of exposure, often in extractive industries.
SILICOSIS, anthracosis and asbestosis are
the principal kinds, although aluminum,
i r o n , t i n a n d c o t t o n fi b e r a l s o c a u s e
pneumoconiosis. Characteristic x-ray
changes are seen in the lungs.
PNEUMONIA, INFLAMMATION and con¬
solidation of LUNG tissue. It is usually
caused by bacteria (pneumococcus,
STAPHYLOCOCCUS, GRAM'S STAIN negative
bacilli), but rarely results from pure virus
infection (influenza, measles); other
v a r i e t i e s o c c u r i f f o o d , s e c r e t i o n s o r
chemicals are a.spirated or inhaled. The in¬
flammatory response causes lung tissue to
be filled with exudate and pus, which may
center on the bronchi (bronchopneu¬
monia) or be restricted to asingle lobe
(lobar pneumonia). Cough with yellow
or green sputum (sometimes containing
BixtOD), FEVER, malaise, and breathlessness
a r e c o m m o n . T h e i n v o l v e m e n t o f t h e
pleural surfaces causes pleurisy, an¬
tibiotics and PHYSIOTHERAPY are essential
in treatment.
PNEUMOTHORAX, presence of air in
the pleural space between the lung and
the chest wall. This may result from
trauma, rupture of lung bullae in em¬
p h y s e m a o r i n a s t h m a , t u b e r c u l o s i s .

pneumoconios is , cancer etc . , or, in la l l ,
thin athletic males, it may occur without
obvious cause. Drainage of tlie air through
atube inser ted in the ches t wa l l a l l ows
lung reexpansion.
PO, the longest river in Italy. Rising in the
Cottain Alps near the French border, it
winds Efor 405mi through NItaly to the
Adr iat ic Sea Sof Venice. The Po dra ins
almost all NItaly, and helps to make the
plain of Lombardy Italy's richest agri¬
cultural region.
POCAHONTAS (cI595-l617), daughter
of the North American In^an chief
POWHATAN, who befriended the settlers at
Jamestown, Virginia. According to Cap¬
tain John SMITH, leader of the colony,
Pocahontas saved h is l i fe when he had
been caphired by her father and was about
to be executed. In 1614 she was chris¬
t e n e d , m a r r i e d J o h n r o l f e a n d w e n t t o
England, where she died of smallpox.
PODIATRY, or chiropody, care of the
feet, concerned with the nails, corns and
c a l l u s e s , b u n i o n s a n d t o e d e f o r m i t i e s .
Care of the skin of the feet is especially
important in the elderly and in diabetics.
POE, Edgar Allan (1809-1849), US
short-story writer, poet and critic, famous
for his tales of mystery and the macabre,
such as "The Murders in the Rue Morgue"
(1841) and "The Purloined Letter" (1844),
prototypes of the detective story, and "The
Fall of the House of Usher" (1839). His
poems, including "The Raven" (1845) and
"Annabel Lee" (1849), are musical and
striking in imagery. Poe discussed beauty
and form in art in- The Philosophy of
Composition (1846).
POET LAUREATE, royal ap întment
held by aBritish poet. Traditionally he
writes poems for state occasions, but the
title is now largely honorific. Dryden first
had the title in 1668, but the custom
started when Ben jonson received aroyal
pension in 1616.

In the US. the post of poetry consultant
to the Library of Con^ss was long
considered equivalent in distinction to the
British poet laureate. In 1985 Congress es¬
tablish^ at) official position of poet
laureate, to be appointed by the librarian
of Congress. US poets laureate have been
Robert Penn Warren (1986-87), Richard
Wilbur (1987-88), Howard Nemerov
(1988-90), Mark Strand (199d-9!) ,
Joseph Brodsky (1991-92) and Mona Van
Duyn(1992- ).
POETRY, meaning^ arrangement of
words into an imaginative or emotional
discourse, always with astrong rhythmic
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pattern. The language, seeking to evoke
image and idea, uses imagery and
metaphor. Rhyme or alliteration may also
be important elements. The length of
poems may vary from brief lyric poetry to
long narrative poems such as coleridge’S
Ancient Manner or epic poetry with the
length and scope of anovel, such as
BYRON'S Don Juan. The poet may choose
BLANK VERSE, FREE VERSE Or any simple or
complex rhyme scheme as his medium.
Traditional forms also exist, ballads are
often rhymed in quatrains.

The poet has anumber of devices avail¬
able that would be obtrusive or preten¬
tious in prose, such as alliteration or
onomatopoeia. The kind of forms and
devices used most often or most success¬

fully in poetry depends on the language of
the poet. Since the sense of poetry is so in¬
timately tied to its sound it is extremeiy
difficult to translate. The heightening of
thought as well as of language, however,
and the intensifying and concentration of
emotion and observation have meant that
the great poets of each country and time
have become in some measure accessible
to (he world as awhole.

In most cultures poetry, linked by its
ihythmic elements to music and dance,
develops before prose literature; the poetic
form aids oral transmission. Eveorukly it
is written down; a"higher" form then
develops, poetry destined largely for the
primed page, although avital oral tradition
may accompany it Even such written
poetry, however, must remain to some ex¬
tent "musical"; this and its great associati¬
on with the THEATTiR Still remind one of
poetry's origins. (See also articles on in¬
dividual poets.)
POGROM, term (from the Russian for
devastation or riot) for the officially con¬
d o n e d m o b a t t a c k s o n J e w i s h c o m ¬
m u n i t i e s i n R u s s i a b e t w e e n 1 8 8 1 a n d
1921. More generally, it is used to
describe any massacre of adefenseless
minority, pmticularly jew.'?, such as those
organized by the Nazis, nie pogroms were
amajor factor in the large-scale emi¬
gration of European Jews to the US.
P0INCAR£, Jules Henri (1854-1912),
French mathematician, cosmologist and
scientific philosopher, best known for his
many contributions to pure and applied
MATHEMATICS and celestial mechanics.
P0INCAR£, Raymond Nicholas
Landry (1860-1934), French statesman,
three limes premier (1912, 1922-24,
1926-29) and president 1913-20. A
strongly nationalist conservative, he or¬

dered the French occupation of the ruhr
(1923). His financial policies succeeded in
!stabilizing the currency (1928).
POINSETT, Joel Roberts (1779-1851).
US diplomat and statesman. He was mini¬
ster to Mex ico , 1925-29, in t roduced the
POiNSLTTiA in the US and was van burbn'.s
secretary of war, 1837-41.
POINSETTIA, Euphorbia pulcherrima, a
plant native to Mexico and Central
America. In the wild they grow up to 10ft
high; they are extensively cultivated as
smaller plants for use as indoor ornamen¬
tals. The flowers are small, but the large
red, yellow or white bracts (modified
leaves) are very attractive. Poinseitias are
popular house plants ideally suited to
average house temperatures and sunny
positions. The soil should be kept evenly
moist. Propagation is by shoot tip cuttings
taken in the spring.
POINT, in GEOMETRY, entity defined as
having none of the dimensions length,
breadth or depth. Apoint may also be
defined as the intersection of two straight
lines or of astraight line and aplane.
POINT FOUR PROGRAM, technical
assistance plan for underdeveloped na¬
tions proposed by President Hany truman
in his Inaugural Address of Jan., 1949, so
named because it was the fourth point in
the speech launched in 1950 and later
merged with other aid programs, it
provided technical, educational and health
assistance, and aimed to encourage private
investment and increase US influence
POINTILLISM, painting technique, in
which tiny paint dots of color are jux¬
taposed on the canvas to build up the
form. The dots of color are additively
mixed by the eye of the observer. This
method was developed by the Impres¬
sionist painters seurat and signac to
achieve more luminosity and greater con¬
trol of tone.
P O I S O N G A S . S e e
b i o l o g i c a l w a r f a r e

POISONING, the taking, via ingestion or
other routes, of substances which arc li¬
able to produce illness or death. Poison¬
ing may be accidental, homicidal or
suicidal, drugs and medications are often
involved, either taken by children in ig¬
norance o f the i r na ture f rom access ib le
places, or by adults in suicide or attempted
suicide. Easily available drugs such as
aspirin, paracetamol and mild sedai'ives
are often taken, though in serious suicidal
a t t e m p t s b a r b i t u r a t e s a n d a n t i d e p r p , s -
s a n t s a r e m o r e c o m m o n .

Chemicals, such as disinfectants, weed-

O t E M I C A L A N D
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Neisse. Bug and Waita, are impcHtant for
cransportaiion to the large Baltic ports.
The principal cities are Warsaw, Lodz,
K^ow. Wroclaw, Poznan and Gdansk
(Danzig). The climate is moderate in sum¬
mer with temperatures averaging about
WT Winters are genaally cold (32'F-
24*F) About 50% of Poiand comimaes
arable land and 25% forests.

killers, cosmetics and paints are fm{u«itly
swallowed by children, while poisonous
berries may appear ̂ tracrive. Poisoning
by domestic gas «carbra monoxide has
been used for suicide and homicide.
Heavy metals (see lead poisonino, arse¬
nic), iNSEcncn«s and cyanides are ohd-
mcm industrial poisons as well as being a
ri^ in the community. Poisims may act ̂
damaging body structures (e.g., weedkil¬
lers): preventing oxv<^ uptake by hemo-
OLOBiN (carbon mcmoxide); acting on the
NERVOUS SYsimii OKavy metals); inteifH^
ing with essential enzymes (cyanides,
insecticides), with heart action
(antidepressants) or widi the control of
RBSpiRAncsj (ba îtuiates). In some cases
antidotes are available which, if used
early, can minimize poisoning, but in most
cases seatmem consists of supporting life
until the poison is eliminated.
POISON IVY, POISON OAK, POI-
SON SUMAC, vines or shrubs of the
genus
They contain apoisonous agent, urushiol,
that causes itching or blisters, by contact

indirectly through contaminated
clothes. Itnm^ate washing with an alka¬
line so^ may prevent the imtatioo. Fami¬
ly: Anacardi<Keae
roKER, acard game whose earliest
forms date back to cl520 in Europe,
develqhng into such bet-and-bluff gamK
as brag in England, pochen ("bluff”) in
Germany and poque in France. Poque was
taken by the French to America clSOO,
where it was developed and reexported to
Europe as poker, cl870. It is now one of
the world’s top three card games. There
are many variations, but basically five or
seven cards are dealt and each player tries
to make up awinning combination, on
which he bets and bluffs in acontest of
skill and nerves against die unknown
combinations of his opponents.
POKEWEED, tall, herbal plant, native to
Noith America. Pokewed has small white
flowers and berries that ripen to adeep
red-black color. Its stem is red and grows
to aheight of 5to 10ft.
POLAND, people’s republic in central
Europe on the Baltic Sea, bordered by
Germany. Czechoslovakia, Ukraine, Bela¬
rus. Lithuania, and Russia.
Land. Poland is very flat with about 90%
of the land under 1,000ft, though in the S
are the peaks of the Silesian and Car¬
pathian Mountains, forming anatural bar¬
rier between Poland and Czechoslovakia.
The main rivers, the Vismia (which flows
through Warsaw and Krdkow), the Oder,

Official name: Republic of Poland
Capital: Warsaw
Area: I20.727sqmi
Population: 38,800,500
Growth rate: 0.1 %
Language: Polish
Religion: Roman Catholic
Monetary unit(s): Izloty =100 ^szy

Peo|de. Most of the population are of
Polish descent. After WWl Poland had
s izeab le m inor i t i es o f Ukra in ians , Jews
and Belorussians, comprising over 30% of
its people. By the mid-1960s there were
only small minority groups, and an es¬
timated 10 million Poles lived abroad.
EctHiomy. Poiand was an agricultural
counuy until WWII; since then it has been
r^idly industrialized. State agricultural
coDectivization was resisted by the
peasants, and there are now very few state
farms. The chief products are wheat, rye,
barley, oats, potatoes and sugar beet. In¬
dustry is largely state-owned. Poland is a
big producer of coal. ziiK, steel, petroleum
and sulfur. Manufactures include machi¬
nery, textiles, cement and chemicals.
There is asizeable shipbuilding industry
at Gdansk. The princip̂  exports are coal,
textiles, metal products ̂ processed
m e a t

History. Poland’s recorded history dates
back to the 10th century, when the local
Slav ic t r ibes first un i ted. Later Germans
setiled in Poland, particularly on the Baltic
coast. After Swedish invasions in the 17th
century, Poland was divided among
Austria. Prussia and Russia in 1772. This
tasted until 1918. In 1919 the Treaty of
VERSAILLES es tab l i shed anew Po land ,

Rhus native to North America.

O T
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f o r m e d t h e P O i . i s H c o r r i d o r a n d m a d e
GDANSK afree city. In 1939 Germany in¬
vaded Poland, occupying the western por¬
tion. The USSR occupied the east until
1941, when Germany attacked the USSR
and t ook con t ro l o f a l l o f Po land . The

population was decimated by massacre,
starvation and imprisonment in concentra¬
tion camps like AUSCHwnz. After the last
Germans were expelled early in 1945. a
provisional govenunent was set up under
Sov ie t ausp ices. The communis ts
dominated the 1947 eleaions, and the
Russ ian rokossovsky was made min is ter
of defense (1949). The 1952 constitution
w a s m o d e l e d o n R u s s i a n l i n e s . A f t e r
STALIN’S death, opposition to Soviet con¬
trol led to widespread rioting in 1956, and
OOMUUCA became leader of the anti-Soviet
revolt. He freed Cardinal wyszynski. and
for several years there was considerable
freedom in Poland. But by the early 1960s
Gomuika was following Russian policies.
In 1970 Edward gierek replaced Gomuika
and instituted many reforms and control¬
led inflation. In 1972 Germany and
Po land ra t i fied the Oder -Ne isse l i ne as

Poland’s Wboundary.
In the late 1970s anew wave of unrest

swept the country, stimulated by higher
food prices. Polish workers form^ the in¬
dependent trade union Sol idamosc
(Solidarity) in 1980, headed by Lech
WALESA, and demanded agreyer measure
of workers’ control in industry. Gierek fell
from power that same year; the new
leader, Gen. jaruzelskl imposed martial
law (1981) and arrested the Solidarity
leaders. Although martial law was lifted in
1983 and imprisoned leaders were
re leased, unres t con t inued as economic

conditions showed no improvement.
In 1987 the government announced

economic reforms involving less central
planning and bureaucracy, and wage in¬
centives for increased production. Since
the plan also involved higher prices and
the prospect of unemployment, it was
rejected in an unusual nationwide popular
referendum that reflected the general lack
of confidence in the government. When
new price rises were announced in 1988,
there were major strikes at Gdansk and
elsewhere. These were ended by acombi¬
nation of wage concessions, force, and
negotiations with Solidarity leader Lech
Wa l e s a . A s a r e s u l t o f t h e l i b e r a t i o n o f
domestic politics within the Soviet Union
and its decision to relinquish much of its
former empire. Poland found itself free to
chart its own course. In 1989, the ban on

Solidarity was lifted and free elections
were held. Lech Walesa, the Soiidiity
leader, was elected president in 1990.
POLAR BEAR, Thalarcios rwriiimus.
the most carnivorous of the bear.s. Essen¬

tially an aquatic and polar animal, rarely
found south of 70'N, it can swim strongly
and is also agile on land. It hums seals,
whale calves, fishes, and, on land, arctic
foxes and even lemmings. Alarge bear, up
to 750kg (1,6501b). it is well adapted to
withstand cold conditions.
POLARIS (Alpha Ursae Minoris), a
CEPHEiD VARIABLE Slat in the Little Dipper.
Because of its close proximity to the N
celestial pole (see celktial sphere).
Polaris is also known as the Polestar or
North Star, and has been used in naviga¬
tion for centuries: owing to precession
(motion of the earth’s axis), Polaris is
moving away from the Ncelestial pole.
POLARIZEDLIGHT, ugh t in wh ich
the orientation of the wave vibrations dis¬
plays adefinite pattern. In ordinary un¬
polarized light the wave vibrations (which
occur at right angles to the direction in
which the radiation is propagated) are dis¬
tributed randomly about the axis of
propagation.

In plane-polarized light (produced in
reflection from adielectric such as glass
or by transmission through aoicol prism
or polarizing filler), the vibrations all
occur in asingle plane. Polaroid fillers
work by subtracting the components of
light orientated in aparticular plane; two
filters in sequence with iheir transmission
planes croŝ  transmit no light.

In ellipiically polarized light (produced
when plane-polarized light is reflected
from apolished metallic surface) and cir¬
cularly polarized light (produced on trans¬
mission through certain crystals exhibit¬
ing double refraction), the electric vector
of the radiation at any point describes an
ellipse or acircle. Much of the light
around us—that of the blue sky, or
reflected from lakes, walls and high¬
ways—is partially polarized. Polarizing
sunglasses reduce glare by eliminating the
light polarized by reflection from horizon¬
tal surfaces. Polariscopes employing two
polarizing filters have proved to be valu¬
able tools in organic chemistry.
P O L A R O I D L A N D C A M E R A . S e e c a -
M R R A .

POLAR REGIONS. See Antarct ica;
A R C T I C R E G I O N S .

POLDERS, name given in the Nether¬
lands to areas of agricultural land
reclaimed by constructing dikes and
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port of Danzig (now Gdansk) adjoining
the Corridor was declared afree city. The
separation of East Prussia from the rest of
(jermany by the (Ikirridor precipitated the
(3erman invasion of Poland (1939).
POLIT IAN. See pouz iano ange lo .
P O L I T I C A L A C T I O N C O M M I T -
TEES (PAO), organizations established
by business corpcxations, professional and
trade associations, labor unions, and
ideological and issue organizations to
raise and distribute funds in support of the
political campaigns of candidates for the
House and Senate favorable to their views.
PAC contributions are limited by law to
$5,000 per candidate per election, but
there are no limits on what they ctm sper>d
independently on bdialf of candidates.
POLITICAL PARTY, body or organiza¬
tion which puts forward candidates for
public office and contends for in
elections. Parties pose alternative pro¬
grams and candidates and provide ameans
by which voters can make their desires
and opinions felt. Party connections and
party loyalty help to coordinate the
separate branches and levels of govem-
ment necessary in the US system. Primari¬
ly, however, political parties institutional¬
ize conflict and the struggle few power.
Tlie alternation of parties in office is a
peaceful means of replacing those in
power, thus ensuring change without
revo lu t i on .
POLITICAL SCIENCE, the study of
government and political institutions and
processes. The basis of the snidy is human
power over other humans. This leads to a
study of social organization. Pertinent
areas of inquiry concern the institutions
that dispose of power, the systems through
which they operate and the motives of
those who run them. These questions are
closely connected with the question of the
morality of power and general theories of
man and society. Past theories cannot pro¬
vide for the complexity of modem society
and astandard view today is to regard
society as aset of interacting interdepen¬
dent systems.
POLK, James Knox (1795-1849), 11th
president of the US, 184519649, elected
on aDemocratic platform pledged to ex¬
pand the existing territories of the nation
according to the doctrine of manifest des¬
t i n y .

In 1825 Polk, was elected to the US
House of Representatives, and during
Andrew jackson's presidency he became
the administration’s leading spokesman in
the House. After Jackson's reeiecCitm

canals and draining swamps, lakes or shal¬
lows. Much of the land around UsselmcCT
consists of polders below sea level.
POLE See north pole: south pcb-e.
POLESTAR. See po la r i s .
POLE VAULT, sporting event in which
an athlete jumps over aemssbar using a
pole to push him- or herself off the
ground- The crossbar is supported by two
uprights and is set at aspecific height. The
pole is usually made of fiberglass.
POLICE, civil body charged with main¬
taining public order and protecting pw-
sons and property from unlawful acts.
While moM civilizations have had some
kind of law enforcement agency, most
modem forces are descend^ from the
Metropolitan Police established in London
by Sir Robert peel in 1829; in the US,
Boston introduced asimilar force in 1838,
and New York City soon afterwards.
Today in the US the police are organized
into around 40,000 separate forces, con¬
sisting of local, district, county and state
police and the sheriffs and ̂ puties of
around 35.000 towns and villages.
POLIOMYELITIS, or infanti le para-

musc lelysis, VIRAL DISEASE causing
PARALYSIS as aresult of direct damage to
motor nerve cells in the spinal cord. The
virus usually enters by the mouth or
GASTOOiNTESTiNAL TRACT and causes amild
feverish illness, after which paresis or
paralysis begins, often affecting mainly
those muscles that have been most used in
preceeding days. Treatment is with bed
rest and avoidance or treatment of com¬
plications: contracture: bed sores; venous
thrombosis; second^ infection: myoc^-
Dms; respiratory failure, and swallowing
difficulties. Current polio vaccine is alive
attenuated strain t^en by mouth and
wluch colonizes the gut arei induces im¬
m u n i t y .

Poliomyelitis vaccination, developed
by Dr. Jonas Salk in the mid-1950s, has
been one of the most successful develop¬
ments in preventive medicine.
POLISa one of the Wgroup of the
Slavic languages. It is the official and
literary language of Poland, where it is
spoken by more than 36 million people. In
tiie US it is the language of over 2million.
Modem literary Polî , dating from the
16th century, was originally based on
dialects in the vicinity of Poznan.
POLISH CORRIDOR, strip of Polish
land about 25mi-65mi wide and 90mi
long- Formerly German, it was granted to
Poland in 1919 to give her access to the
Baltic Sea. The predominantly German
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(1832) Polk became chairman of the Ways
and Means Commi t tee in 1833. He was

speaker of the House 1835-39, and gover¬
nor of Tennessee 1839-41. Chosen as a

compromise candidate by the Democrats,
Polk defeated Heniy clay and was
inaugurated as president on March 4.
1845. having campaigned on five main
objectives, each of which he managed to
achieve. The firel, the annexation of
Texas, was in fact achieved before Polk
look up office, for the outgoing presidMit,
John TYLER, had already accepted the
Democratic victory as amandate and
sanctioned (March, 1845) the admission
of Texas as aslave state of the Union. The
second objective was to extend the bound-
aiy in Oregon Territory to alatitude of
54‘40’ In the event, he compromised with
Great Britain in the Oregon Treaty (1846)
which established the (mundary between
the US and Br i t ish America at the 49th

parallel. The third objective, to acquire
California from Mexico, involved the US
in the Mexican war, 184^8.

By the Treaty of guadalupe hidalgo
(1848) Mexico ceded all her claims to the
territory of California and New Mexico
and recogniied the border at the Rio
Grande. TTie fourth objective, apromise to
the South to lower the tariff, was enacted
by the Walker Tariff (1846). Polk’s final
objective, to reestablish an independent
ueasury system, was achieved by the In¬
dependent Treasury Act (1846) which sur¬
vived with some modifications unti l 1913.

Broken in health by overwork, he chose
not to run for reelection and died shortly
afterwards, having achieved impressive
successes in fulfilling his aims.
POLK, Leonidas (1806-1864), US cler¬
gyman. first bishop of Louisiana, 1841-
61, and major-general who abandoned the
ministry to fight in the Confederate army
during the civil war.

He served in the Army of Teimessee and
fought at Shiloh. Murfreesboro and Chick-
amauga. before being killed in action at
Pine Mountain. Ga.
POLKtV dance with abasic 2/4 rhythm
originating as afolk dance in Bohemia. It
became fashionable in the 19th century
and has been especially popular as adance
and musical form in the US, especially
among Polish-Americans.
POLL, Public Opinion, technique for
measuring the range of opinions held by
the general public or by specifically
limited groups of people. It developed
during the 1920s. Opinion polls rely on
cer ta in s ta t is t ica l laws which show that

small carefully chosen samples of any
group can accurately represent the range
of opinions of the whole group or popula¬
tion. The population in question, known
as the "universe," may be ageneral one
(all voters in the US) or alimited one (all
ear workers in Detroit). Accuracy depends
on the care with which the sarnie is con¬
structed and on the size of the sample.
Since 1944 all polls have adopted the
method of random selection pioneered by
the US Census Bureau in which each
member of the "universe" has an equal
chance of being questioned. Pioneers in
US publ ic-opinion pol l ing included
George Gallup, Louis Harris and Elmo
Roper.
POLLEN, the ̂ ins formed by seed
plants that contain the male gametes. A
pollen grain is typically yellow and, when
mature, has ahard outer wall.
POLLINATION, in plants, the transfer
of the male gametes (pollen) l̂ m the an¬
thers of aFLOWER to the stigma of the
same or another flower, where subsequent
^wth of the pollen leads to the fertiliza¬
tion of the female gametes (or eggs) con¬
tained in the ovules and the production of
seeds and fruit. Wind-pollinated plants,
such as grasses, produce inconspicuous
flowers with large feathery stamens and
stigmas and usually large quantities of
pollen. Insect-pollinated flowers have
large, conspicuous and colorful flowers,
produce nectar and have small stigmas.
(See PLANT. REPROOUenOR)
POLLOCK, fish belonging to the codfish
family, Avaluable food fish, it is found in
the northern Atlantic Ocean. It grows to a
length of 2to 4fr and has aprotruding
lower jaw. Pollocks move in schools and
feed on smaller fish.
POLLOCK, (Pau l ) Jackson (1912-
1956), US painter, leader of abstract ex¬
pressionism. Influenced by surrealism, he
developed "action-painting"—dripping
paint on canvas plac^ flat on the floor,
and forming marks in it with sticks, tro¬
wels, knives. His pictures, like Number 32
(1950) and Blue Poles (1953), comprise
intricate networks of lines.'
POLL TAX, alax levied equally on each
individual in acommunity. In the US a
special poll tax was levied on voters in
elect ions, which effect ively disen¬
franchised the blacks and poor whiles.
This was banned for federal elections by
the 24th amendment to the Const i tu t ion
(1964), and the ban was extended to local
elections in 1966.
POLLUTION, the contamination of one
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army officers, and introduced into
England in 1869 and the US in 1876-
POLONIUM, chemical element; symbol
P; al.no. 84; valence -2, 0, +2. +3(7), +4,
and +6. Poionium was the first element
discovered by Mme. curie, in 1898, while
seeking the cause of radioactivity of
pitchblende from Joachimslhai, Bohemia.
Polonium is avery rare natural element.
Uranium ores contain only about lOO
micrograms of the element per ton.
roLTERGEIST (German; noisy spirit),
maliciou-s spirit causing noisy and destruc¬
tive phenomena. Such phenomena, what¬
ever their cause, commonly occur around
pubescent girls.
POLYBIUS (c200 BC-<120 BC), Grwk
historian whose universal history, tracing
the rise of Rome, is considered one of the
greatest historical works of all time.
P O LY C H L O R I N AT E D B I P H E N Y L ,
abbreviated as PCB, agroup of dangerous
industrial chemicals, valuable for their
fire-resistant toxicî . Since 1973, their

has been limited by international
agreement.
TOLYESTER, atype of thermosetting
plastic used in making synthetic fibers,
resins, and constnictional plastics. Witii
glass fiber added as reinforcement,

are used in car bodies and boat

substance by another so that the former is
unfit for an intended use; or, more broad¬
ly, the addition to any natural environmen¬tal resource on which life or the quality of
life depends of any substance or form of
energy at arate resulting in abnormal con¬
centrations of what is then termed the
"pollutant." Air (see air pwiAmoN), water
(see WATHi pOLLimoN) and soil (see solid
WASTE) are the natural resources chiefly
affect^.

Some forms of pollution, such as urban
sewage and garbage or inshore petroleum
spillage, pose an immediate and obvious
environmental threat; other forms, such as
those involving potentially toxic substan¬
ces found in industrial wastes and agricul¬
tural resnciDES present amore insidious
hazard: they may enter biological food
chains and, by affecting the metabolism of
organisms, create an ecological imbalance
(see ECOLOGY). Populations of organisms
thriving abnormally at the expense of
other populations may themselves be
regarded as pollutants. Forms of ener^
pollution include; wise, e.g., factory, air¬
port and traffic noise; thermal pollution,
e.g., the excessive heating of lakes and

by industrial effluents; light pollu¬
tion, e.g., the glare of city lights whra it
interferes with astronomical observations,
and radiation from radioactive wastes (see
RADtoACnviTY; fallout). The ne^ to cc^
trol environmaital pollution in all its
aspects is now widely recognized. (See
also RffiTYCUNG.)
POLO, Marco (cl254-1324), Venetian
explorer famous for his overland journey
to China, 1271-95. Reaching China in
1275 he served as an envoy of the ruler
KUBLAi KHAN. He WHS appointed governor
of Yangchow for three years and assisted

the capture of the city of Sainfti. He
returned home to Venice (1295) laden
with atreasure in precious stones. He
commanded agalley against the Genoese
at the battle of Cmola (1298) and was
captured. In prison, he wrote an important
account of his travels which later inspired
explorers such as Christopher columbus to
search for asea passage to the East.
POLO, game played on horseback with a
ball and mallets. It is played between two
teams of four on afield 300yds long and
200yds wide, with agoal at each entf. The
object is to score points by striking the
472 inch diameter ball into the goal with
the mallet. The game originated in Persia
and spread throu^ Turkey, Tibet and
India, China and Japan. It was revived in
19th-century India and learned by British

u s e

n v e t s

uUs,
POLYGAMY, marriage in which hus¬
bands may have several wives at one time
^Polygyny), or wives several husbands
IPolyandry). It is .still practiced in parts of
Asia and Africa; botii the Muslim and
Hindu religions permit polygyny. It wm
once also acustom of US mormons but is
now forbidden by them.
P O LY G O N , a d o s e d p l a n e fi g u r e
bounded by tiiree or more straight lines.
Polygons with three sides are ckled tri¬
angles; with four, quadrilaterals; with five,
pentagons; with six. hexagons; with
seven, heptagons; with eight, octagons;
with twelve, dodecagons.

Polygons may be either convex or con¬
cave (except triangles, which are always
convex); convex polygons have interior
angles that are all acute or obtuse; in con¬
cave polygons one or more of these angles
is reflex (see angle). Apolygon with
equal angles and sides equal in length is
caUed aregular polygon. Aspherical
polygon is aclosed figure on the surface
of asphere bounded by arcs of great
circ les.
P O LY G R A P H . S e e u e d b i e c t c » .
POLYHEDRON, athree-dimensional
figure bounded by four or more plane

i n
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sides. There are only five types of convex
polyhedron that can be regular (i.e., have
faces that are equal regular poevoews.
each face being at equal angles to those
adjacent to it): these are the tetrahedron,
the octahedron and the isocahedron, with
4, 8and 20 faces respectively, each face
be ing an equ i la te ra l t r iang le ; the
hexahedron, with 6square faces; and the
dodecahedron, with 12 pentagonal faces.
Regular polyhedrons may be cir¬
cumscribed about or inscribed in asphere.
POLYMER, substance composed of very
large molecules (macromolecules) built
up by repeated linking of small molecules
(monomers). Many natural polymers exist,
i nc lud ing p ro te ins , nuc le i c aods ,
polysaccharides (see carbohydrates), res¬
ins. RUBBER and many minerals (e.g.,
quanz), TTie ability to make synthetic
polymers to order lies at the he^ of
modem technology (see plastics; synthe¬
t i c fibe rs ) .

Polymerization, which requires that
each monomer have two or more function¬
al groups capable of linkage, takes place
by two processes; condensation, with
elimination of small molecules, or simple
addition. Catalysis is usually required, or
the use of an initiator to start achain reac¬
tion of free radicals. If more than one kind
of monomer is used, the result is a
copolymer with the units arranged at ran¬
dom in the chain. Under special condi¬
tions it is possible to form stereoregular
polymers, with the gmups regularly
oriented in space; these have useftJ
properties. Linear polymers may form
Ctystals in which the chains are folded
sinuously, or they may form an amor¬
phous tangle. Stretching may orient and
extend the chains, giving increased tensile
strength useful in synthetic fibers. Some
crosslinking between the chains produces
elasticity; ahigh degree of crosslinking
yields ahard, infusible product (a ther¬
mosetting PLASTIC).
P O LY M E R I Z AT I O N , t h e c h e m i c a l
union of two or more (usually small)
molecules of the same kind to form anew
compound.
POLYMORPHISM, in zoology the ex¬
istence of more than two forms or types of
individual within the same species of
animal. An example is seen in some social
insects such as ants and bees in which
many different types of worker are struc¬
turally adapted for different tasks within
the colony.
POLYNESIA, archipelagos and islands
in the central Pacific, part of Oceania.

They include the Hawai ian, Cook,
Phoenix, Ellice, and liaster islands,
Samoa, French Polynesia, Tonga, and
eihnologically if not geographically, New
Zealand- They are either of volcanic
origin, or are atolls built up by coral reefs.
POLYP, benign tumor of eitthelium ex¬
tending above the surface, usually on a
stalk. Polyps may cause nasal obstruction,
and some (as in the oastrointestinal
TRACT) may have atendency to become a
c a n c e r ,

POLYPHONY (from Creek: many
sounds), music made up of several
independent but harmonically linked
melodic lines. The name is usually applied
to the sac red chora l mus ic o f the la te
Renaissance. particularly that of
PALESTRINA, LASSUS and William byrd.
POLYTHEISM, belief in many gods, as
opposed to MONOTHEISM or duausm; char¬
acteristic of most religions, notably Hin¬
duism and Greek and Roman religion. It
may arise from the pereonificatiwi of for¬
ces worshiped at amore primitive level in
ANIMISM. One god may dominate the
others (e.g. ZEUS); sometimes asupreme
being is recognized, transcending the
gods, (See also mythology.)
POMEGRANATE, shrub or tree (Punica
granatum), of which the seeds, and rind of
the fruit are used for medicinal purposes.
Its high tannin concent makes the rind of
the fruit an excellent astringent for internal
and external use.

POMO INDIANS, Hozan-speaking In¬
dian tribe living in NCal., famous for
their intricate basket making. They were a
wealthy tribe with many natural resources
and used shells as currency.
POMPADOUR, Jeanne An to i ne t t e
Poisson Marquise de (1721-1764),
famou.s mistress of King louis xv of
France from [745. She was apatroness of
the arts and had much influence on the
political and artistic life of France.
POMPEH, ancient Roman city in SItaly,
buried by an eruption of Mt Vesuvius in
A D 7 9 . I t w a s r e d i s c o v e r e d i n 1 7 4 8 .
E x c a v a t i o n s h a v e r e v e a l e d a t o w n
preserved much as it was on the day of its
destruct ion, even to several bodies. The
site has yielded invaluable information of
Roman urban life and beautiful examples
of Roman art.
POMPEY (Gnaeus Pompeius Magnus;
106 BC-48 BC), known as the Great,
Roman general and statesman. He crushed
the rebellion in Spain (76 BC), defeated
spartacus (72 BC) and King Mithridates
of Pontus (63 BC). In 61 BC he entered
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del Destine. Until retiring in 1936 she was
one of the company’s leading dramatic
sopranos.
PONTCHARTRAIN,
lake in SE La., 630sq mi in area. Dis¬
covered by Sieur D'IBERVille in 1699, it is
now crossed by the world’s longest high¬
way built over water, and is connected to
the Mississippi Rand the Gulf of Mexico.
PONTIAC (C1720-1769). chief of the Ot¬
tawa Indians. He opposed the English
during the french and Indian wars, and
was one of the leaders of an unsuccessful
war against them, called Pontiac’s Rebel¬
lion (1763-65), in which Pa., Va. and Md.
were seriously threatened. He signed a
peace treaty in 1766.
PONTIFEX, high priest of ancient Rome,
one of the 16 members of the Pontifical
College presiding over the state religion.
The highest religious authority was the
pontifex maximus (supreme pontiff); this
title was adopted by the emperors and
later the popes.
PONTIUS PILATE. Sec p i la te , pon t tus .
PONTUS, ancient kingdom in NE Asia
Minor by the Black Sea. Dating from the
4th century BC, it reached its height under
MiTHRiDATBS VI, but was annexed by the
Roman Empire in 9BC after it had chal¬
lenged Roman power.
PONY EXPR^S, famous relay mail ser¬
vice between St. Joseph, Mo., and
Sacramento, Cal., from April 1860 to Oc¬
tober 1861. It used horses, not ponies,
with riders chosen for their small size. The
route covered l,966mi, with stations at
10-15mi intervals. The goal of lO-day
delivray was often met, and only one deli¬
very was ever lost. It was superseded by
the transcontinental telegraph.
POOL. See b i l l i a rds .
POP ART, modem art movement dating
from the mid-1950s, based on images of
advertising, commercial illustration and
mass-produced objects. DevelopedEngland and the US, it included artists
l i k e R i c h a r d H a m i i l o n , D a v i d h o c k n b y.
Andy warhol and Robert rauschenbero.
POPE, Alexander (1688-1744), the
greatest English poet and satirist of the
AUGUSTAN AGE. Only 4ft 6in tall, he was
partly crippled by tuberculosis. He first set
out his literary ideals in his Essay on
Criticism (1711), written in rhymed
(heroic) couplets. His best-known works
are the mock epic The Rape of the Lock
(1712), his Iranslaticms of the//W (1720)
and the Odvssey (1726), The Dunciad
(1728 and 1743), asatirical attack on
literary critics, and his essays on moral

the First triumvirate, becoming the col¬
league and later rival of Julius caesar. Id
the civil war following the latter's return
from Gaul, Pompey was defeated at Phar-
salus in 48 BC and fled to Egypt, where
he was assassinated.
POMPIDOU, Georges Jean Raymond
(1911-1974), French statesman, president
of France 1969-74. He joined the de
GAULLE government in 1944 and again in
1958. In 1961 he prepared the truce
negotiation with the FLN, the Algerian
nationalist organization. He was prime
minister 1962-68, and succeeded de
Gaulle as president in 1969. He died in of¬
fice, of cancer.
PONCA INDIANS, Nor th Amer ican
Siouan-speaking Indian tribe. In the 17th
century they settled in SW Minn, and the
Black Hills of South Dakota, but were
forced to move to Okla. in 1865. Finding
conditions unacceptable tiiey walked
600mi to Neb. to find shelter with the
OMAHA. They were arrested and after a
sensational trial were freed to settle in
Neb. or Okla. Today about 1,000 remain.
PONCEDELEON, Juan (cI460-1521),
Spanish discoverer of Florida. He sailed
with Christopher columbus in 1493. and
in 1508 he conquered Puerto Rico and be¬
came its governor. Leading an expedition,
possibly to find the mythical Fountain of
Youth, be discovered and named Florida
in 1513, but when he attempted to
colonize it in 1521 he was drivM off and
inottally wounded by Indians.
POWWEED, freshwater plants that
sometimes clog streams and ponds. Their
leaves may lie flat on the surface of the
water or be completely submerged. The
sago pondweed has branching steins and
bairlike leaves. Like ail pondweeds. its
flowers <^n above the wafer. Its fruits are
avery important food for migrating ducks.
PONI^ small, sturdy hc*ses usually
less than 15 hands (1.5m), hardy and able
to live on small amounts of poor food.
Races of pony include the Exmoor,
Dartmoor, Welsh, Shetland, Iceland and
Mongolian. Ail derive from aCeltic SKwk
of prehistoric British and Scandinavian
woA horses .
PONS, Lily (Alice Jostphine Pons; 1904-
1976), French-bom US coloratura
soprano, at New York's Metropolitan
Opera I931%56.
PONSELLE, Rosa (1897-1981), US
soprano, bom Rosa Ponzillo. She sang in
vaudev i l le before her sensat iona l
Metropolitan Opera debut in 1918
posite Enrico Caruso in Verdi’s La Form

Lake, shal low

i n
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philosophy, An Essay on Man (1733-34)
and Moral Essays (1731-35).
POPE, John (1822-1892), US Union
genera! in the American civn. war. Lead¬
ing the newly organized anny of Va. in
1862. he was defeated at the second battle
of BULL RUN and was deprived of the com¬
m a n d .
POPE, John Russell (1874-1937), US
architect who designed, in neoclassical
style, the Jefferson Memorial and the Na¬
tional Gallery in Washington, D.C., both
completed after his death.
POPHAM, George (cl550-1608), early
English colonist of America. With Raleigh
Gilbert he founded Fort St. George
(1607), the fust New England colonial set¬
tlement at the mouth of the Sagadahoc
(now Kennebec) R. When he died there it
was abandoned.
P O P I S H P L O T. S e c o a t k , i t t u s .
POPLAR, deciduous tree of rtie genus
Populus with characteristically broad
leaves. Most species are tall; they are
often grown as windbreaks in commercial
orchards.
POP MUSIC, the popular music of the
latter half of the 20th centuiy. Much of its
vitality derives from the interaction of its
diverse styles, all largely affected by com¬
mercial pressures. Most have their roots in
American folk music, especially in the
BLUES and its descendant, Aythffi'o'blues.
This laner led in the 1950s to rock’n'roU,
aform based on electronic amplification
and asimple, dominant beat.

Id the 1960s, British performers such as
the BEATLES and the Rolling Stones experi¬
mented lyrically and musically with pop
and traditional forms; while the US under¬
went a"folk revival" led by Bob Dylan
who. like Joe hill and Woody gutorie
before him, adapted folk styles in punuit
of contemporary relevance, at first chiefly
through quasipoliticai protest

With increased lyrical sophistication
came fo l k - rock ; and i t s fus ion w i th the
"British" style, by now adopted and
adapted in the US, was responsible for
much of the pop of the late 1960s and
early 1970s. Indian (and later, African)
music and jazz influenced form and in¬

strumentation; technological advance
s t i m u l a t e d c l o s e r t i e s w i t h " s e r i o u s "
m u s i c ; a n d a r e a c t i o n fi o m s u c h c o m ¬
plexities resulted in the resurgence of the
unsophisticatioD of rock'n’roll. (See also
ROCK MUSIC.)
POPPER, Sir Karl Raimund (1902- ),
Austiian-bom British philosopher, be^
known for his theory of falsification in the

philosophy of science. Popper contends
that scientific theories are never more than

provisionally adopted and remain accept¬
able only as long as scientist are devising
new experiments to test (falsify) them. His
attacks on the doctrine of hisioricism are

in The Open Society and Its Enemies (1-
945) and The Poverty of Historicism
(1957).
POPPY, annual or herbaceous perennial
plants of the genus Papaver and related
genera, There are about 100 spedes in
Papaver. which are mostly native to
temperate and subtropical areas of Eurasia
and NAfrica. The flower bud is enclosed

by two thick giw sepals which drop off
to allow the thin petals to unfold. The
seeds are enclosed in acapsule. The un¬
ripe capsules of the opium poppy yield
OPIUM. Family: Papaveraceae.
POPULATION, the inhabitants of a
designated territory. For the world as a
whole, population doubled between 1930
and 1975, from 2to 4billion, and in¬
creased to 5.5 billion by 1993. The shar-
[MSt increases have been in developing na¬
tions least able to [^vide food, education
and jobs for all. Averting worid famine
depends on the few countries able to ex¬
port food.

Many nations now have population-con¬
trol programs, but the control of infectious
diseases and increases in the food supply
because of modem ^wing techniques
have combined to encourage population
growth. In some societies, however, fer¬
tility rates have declined somewhat, and
an increase in abortions, approaching the
number of live births in afew countries,
has helped defuse the population bomb,
though not without great controversy. In
the US. birthrates (births per 1000 popula¬
tion) peaked at 25.3 in 1957 during the
postwar "baby boom." dropped to 14.6 in
1975, and reached 16.2 in 1989.

POPULISM, generally, a"grass roots"
political movement ̂ îch is basically
agrarian, but which incorporates afarmer-
labor coalition. Specifically, it refers to the
doctrines of the US People’s Party. This
grew from the posi-Civi l War farm
depression which created agrarian reform
movements such as the grange and the

Farmers’ Alliance. In 1891-92 delegates
from the Fanners ' A l l iance and labw or-
ganizations set up the E^ple’s Party,
which fielded J. B. weaver as presidential
candidate in 1892 on aplatform including
an eight-hour day, government ownership
of raifroads, graduated income tax,
government postal savings banks, direct
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DOUGINS in being smaller, rather tubby
and having arounded head with no
projecting beaklike mouth, they feed
mamly on shoaling fishes. The name is
now sometimes loosely applied in the US
to the various species of dolphin kept in
captivity.
PORT, asweet wine, usually red, fortified
with brandy. It comes from grapes grown
in the Douro Valley, Portugal, and is ship¬
ped from Oporto, whence its name.
P O R T E R , C o l e ( 1 8 9 3 - 1 9 6 4 ) , U S
popular song composer. After WWI, he
achieved ̂ eat success as asophisticated
writer of songs and musical comedies,
providing both the words and music. His
prolific output included Anything Goes
(1934), Kiss Me. Kate (1948), Can-Can
(1953), the film score for High Society
(1956) and many classic songs.
PORTER, David Dixon (1813-1891),
US naval officer, distinguished in the civil
WAR. He served successfully in the New
Orleans, Vicksburg, Red Raver and Fort
Fisher campaigns, becoming rear admiral
in 1863. In an administrative post 1865-
69, he was made admiral in 1870.
P O RT E R , K a t h e r i n e A n n e ( 1 8 9 0 -
1980), US short-stoiy writer and novelistwho woo the 1966 ^litzer Prize for her
Collected Short Stories (196.5). Her first
collection of stories was Flowering Judas
(1930), followed by Pale Horse, Pale
Rider (1939). Ship of Fools (1962) is her
only novel.
PORTER, William Sidney. See Hta^RY, o.
PORTOL, Gaspar de (cl723-cI784),
Spanish colonizer of California. In 1769,
as governor of the Catifomias, he mounted
an expedition from Mexico which
founded San Diego and Monterey.
PORTUGAL, republic of the WIberian
Peninsula, between Spain and the Atlantic,
and including the Azores and Madeira.
Land. The Nhalf of Portugal consists of
mountains and high plateaus, cut by deep
valleys. The Sis ch^cterized by lower,
rolling couniry.side and plains. Two large
rivers, the Tagus and Douro. cut the
country from Eto W. The climate is mild
and humid in winter and warm and dry in
s u m m e r .

Economy. Portugal is one of Europe’s
poorer countries. Agriculture still plays an
important part in the economy, with most
of the population living in villages and
small towns. Most farms are very small
and poor, although there are some large
estates in the S. Grain, livestock, wine,
olives, citrus fruits and almonds are the
principal products. There are large forests

election of senators, increase of the money
supply and free so.ver.
PORCUPINES, large spiny vegetarian
rodents of two quite distinct families: one,
Erithizontidae. confined to the Americas,
the other, Hystricidae, to the tropics of the
Old World- Old World forms include
about adozen species in Africa and S
Asia. They are among the largest of ^
dents and the entire body is covered with
spines. The American porcupines have an
equal armory of spines, but when relaxed,
these are concealal it athick underfur.
PORGY, adeep-bodied fish with power¬
ful teeth. Porgies are found in shallow
tropical and temperate seas. The largest is
the 1001b South African mussel-cracker.
On the Atlantic coast of America there are
the northern porgy, the sheepshead, and
the pinfish.
PORNOGRAPHY AND OBSCENITY
LAWS, in the US are held to exist for the
protection of public morality. Pornog¬
raphy may be defined as material designed
by its explicitness to appeal exclusively to
aprurient interest in sex. The often ex¬
plicit contents of genuine works of art and
literature and medical texts are thus not
pornographic, although in certain cir¬
cumstances may be deemed obscene.

Obscenity, like pornography, is not well
defined in law, but may be said to be any¬
thing tending to corrupt public morals,
generally in asexual sense. Obscenity
laws vary widely from country to country,
and in the US from state to state, as does
the degree of toleration extended by police
and public.

US Supreme Court decisions such as US
V. Roth (1957) tended to relax legal stric¬
tures against obscenity by taking as their
standard of acceptability that of the
"average reasonable adult" and laying
down that awork must be judged as a
whole. This made the law vaguer and
hence hard to administer, with the result
that agreat deal of "hardcore" pornograp¬
hy became fteely available. Supreme
Court decisions since then tended to

t h e t r e n d w i t h o u t , h o w e v e r ,r e v e r s e

clarifying the definition.
PORPHYRIA, metabolic disease due to
disordered hemoglobin synthesis. It runs
in families and may cause episodic ab¬
dominal pain, skin changes, neuritis and
mental changes. Certain drugs can
precipitate acute attacks. Porphyria may
have been the cause of the "madness" of
George III of England.
PORPOISES, small toothed whales,
family Phocaenidae. Distinguished from
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in the mouniainous areas, and Portugal is
the world's biggest producer of cork. Fish¬
ing is important, the chief catches being
sanjines and tuna. Industries include food¬
processing, textiles, metals, mining and
hydroeiectricity. The principal cities are
Lisbon. Oporto, Coimbra and Setubal.
Chief expcTO are cork. wine, sardines and
f ru i t .

granting of independence to GuittEA-BissAU
(formerly Pormguese Guinea) in 1974 and
to ANGOLA, MOZAMBIQUE. SO TOm6 EnUN-
CIPE. and MSCAPE VERDE in 1975.

Under anew constitution adopted in
1976, Gen. Anidnio Banes was elected
president He was succeeded in 1986 by
Dr. MSrio Soares, asocialist. Portugal

joined the eotoiean bconcmic community
that same year. In anticipation of the
removal o f in terna l t rade barr iers wi th in

the Community in 1992. the government
sought to s t imulate the backward
economy by diversification and the estab¬
lishment of market incentives. Foreign
capital, chiefly from Britain, Spain. Oct-
many, and the US, poured into the country
and the Portuguese economy has become
Europe’s fastest growing. Gross domestic
IHoduct expanded 1986-91 at an annual
average of 4,5% after inflation, and per
capita income more than tripled.
PORTUGUESE, official language of
Portugal and Brazil. It is one of the
ROMANCE LANGUAGES and developed from
the Latin spoken in Roman Iberia.
Brazilian Portugue.se has absorbed words
and phrases from the languages of the In¬
dian and African slave populations.
PORTUGUESE GUINEA. See gutnea-
BISSAU.

PORTUGUESEMAN-O’-WAR, Phys-
alia physalis, acolorful Jellyfish of the
Siphonophora. Acoloni^ cnidaiian, it
consists of four kinds of polyps: the most
obvious of which is agas-filled bladder
about 1ft long, which carries ahigh crest
and is colored blue or purple.
PORTULAC^ flower of the purslane
family. Producing colorful blossoms that
open only in full sunlight, pornilacas are
cultivated in gardens.

The petals are most commonly red, yel¬
low, pink, white, or purple, and the plant
may ^w from 1to 2ft.
POSEIDON, in Greek mythology, god ofthe sea. The son of Cronus and ̂ ea and
brother of Zeus, Poseidon was the god of
horses, eaiihqû es. and sea storms.
POSITIVISM, philosophical theory of
knowledge associated with the 19th-
I96cemury French philosopher Auguste
COMTE. It holds that the observable, or
"f^itive," data of sense experience con¬
stitute Che sole basis for assertions about

matters of fact; only the truths of logic
and mathematics are additionally ad-
mitted. The speculative claims of theol¬
ogy and metaphysics, regarded as the
primitive antec^enis of "positive" or sci¬
entific thought, are discounted. (See also

Official name: Portuguese Republic
Capital: Lisbon
Area: 35.672sq mi
Population: 10,388,500
Growth ra te : 0 .3%

Language: Portuguese
Religion: Roman Catholic
Monetary unit(s): Iescudo =100
t a v o s

c e n -

History. E^ortugal became an independent
kingdom in 1143, under Alfonso I. In
1385. John Ifounded the Aviz dynasty.
His reign started aperiod of colonial ex¬
pansion. leading to an empire that by the
second half of the 16th century included
much of South America, Africa and Sand
SE Asia. In 1580 King niiljp II of Spain
seized Portugal, and Spanish kings ruled
until the successful revolt of 1640. which
established the ruling house of Braganza.
Portugal had already lost much of her
power, especially in the Far East, and in
the: ensuing period of increasing ab¬
solutism never recovered it.

During the napolecwic wars she was in¬
vaded by the French and Spanish (see
PENINSULAR WAR). By 1825 Brazil became
an independent empire, and aperiod of
conflict and unrest led to the Portuguese
republic being declared in 1910. in 1926
there was amilitary coup, after which
SALAZAR became virtual dictator unti l he
was succeeded by Marcello caetano in
1968. In 1974 amilitary coup brought
about anew government, ending 40 years
of civilian cUctatorship. The new presi¬
dent, Gen. Anidnio Spi'nola. soon resigned
and was replaced by Gen. Francisco da
Costa Gomes, who presided over the
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of impulses through the nervous system.
AW 39. 1. mp 64” C, bp 774”C, sg 0.862
(20”C).
POTATO, Solanum tuberosum, her¬
baceous plant with an edible, fleshy
tuberous underground stem, originating in
the South American Andes. The tubers be¬
came apopular European foodstuff in the
18th centî , the Irish in particular be¬
coming dependent on the crop. Family:
Solanaceae.
POTATOBEETLE, destructive insect of
the leaf beetle family. The larvae feed on
the leaves and stems of potato plants,
causing extensive damage and diseaes thM
harm proper potato mber growth.
POTATO FAMINE, in 19th-century
Ireland, famine caused by potato blight.
The 1845 and 1846 potato crops failed,
and in the subsequent famine nearly amil¬
lion people di^ and over amillion
emigrated, par t icu lar ly to the US.
Ireland’s population fell from about
8.500,000 in 1845 to 6,550,000 in 1851.
P O TA W AT O M I I N D I A N S , a N o r t h
American Indian tribe of the Algonquian
language family. In the 18th century they
lived around the Sof Lake Michigan.
They allied with the French colonists and
joined pontiac in his rebellion (1763).
They later supported the British in the
REVOLUTIONARY WAR and in the war of
1812. Coining under pressure from settlers,
they moved W, and in 1846 most of them
were forced into areservation to Kan. The
Potawatomi in Kansas have preserved
much of the aboriginal culture. Other
groups live in Mich., Okla. and Wis.
POTEMKIN , P r i nce Gr i go r i A l ek¬
sandrovich (1739-1791), Russian soldier,
s ta tesman and favor i te o f Cather ine the
Great- For the last 20 years of his life, he
was the most powerfril man in Russia. He
enlarged the Russian army and navy, and
annexed the Crimea in 1782.
POTENTIAL Electric, the work done
against electric Helds in bringing aunit
charge to agiven point fixim some ar¬
bitrary reference point (usually earthed),
measured in volts.
POTLATCH, in many tribal cultures,
especially among the Indians of the
Amer ican NW coast , an e laborate
ceremonial feast at which the host d is¬
tributes or destroys wealth to gain status
or office in his tribe. Wealthier guests are
expected to match or exceed this in tum.
Although banned for awhile in Canada
the potlatch is still an important tribal in¬
st i tu t ion .
POTOMAC RIVER, US river Bowing

LOGICAL POSITIVISM.)
POSITRON, the antiparticle correspond¬
ing to the ELECTRON. (See Al-mMATTER.)
POSITRON EMISSION TOMOGRA¬
PHY (PET), technique used to study
brain activity. Radioactively tagged sub¬
stances taken by the patient give off posi¬
tively charged particles (positrons) that in¬
teract with certain cells, giving off gamma
rays, which are detected by special
devices and converted through computer
analysis into color-coded images.
POSSUMS, Australian marsupial mam¬
mals, members of the Phalangeridae. The
term is also used, wrongly, for the opos¬
sums of the New World.
POST, Emily (1873-1960), US writer
who became an accepted authority on cor¬
rect social behavior through her book Eti¬
quette (1922). She broadcast regularly and
her daily column was syndicated to over
200 newspapers.
POSTAL SERVICE, US, an independent
establishment of the executive branch
created in 1970 to process and deliver
mail to individuals and businesses within
the US . I t s ch ie f execu t i ve o f fice r, t he
postmaster general, is appointed by the
nine governors of the Postal Service, who
are appointed by the president for over¬
lapping nine-year terms. Tbe Postal Ser¬
vice has more than 800,000 employees
and handles more than 160 billion pieces
of mail annually through more than
40,000 post offices.
POSTER, printed placard, posted up to
advertise an event, product or service, or
for propaganda purposes. The invention of
lithop’aphy made it possible to produce
brightly colored posters cheaply and
quickly. Famous artists who designed
posters include Jules Cheret, toulolse
LALTTREC and Aubrey bearesley.
POSTIMPRESSIONISH tenn coined to
describe the work of certain painters
(c 1880-90) whose styles, though dis¬
s i m i l a r , fl o w e d f r o m i m p r e s s i o n i s m .
efiZANNE. GAUGUIN, SEURAT and VAN GOGH
are considered the principal Postimpressi¬
onists.
POTASSIUM (K), asoft, silvery-white,
highly reactive ilkali metal. It is the
seventh most abundant element, and is ex¬
tensively found as sylvite, camallite and
other mixed salts; it is isolated by
ELECTROLYSIS of fuscd potassium hy¬
droxide. Potassium is chemically very like
sodium, but even more reactive. Potas¬
sium salts are essential to plant life
(hence their use a.s fertilizers) and are
important in animals for the transmission
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through Washington, D.C. Fonned by the
confluence of the llOmi long NBranch
and the 140mi long SBranch, it flows
2S7tni into Chesapeake Bay. Navigation
for large ships is prevented above
Washington D.C., by the Great Falls. The
river is noted for its scenic attraction.
POTSDAM, city in Germany, near Ber¬
lin. In the 18th cenmry it was chosen by
FREDERICK uas his principal residence and
became acenter and symbol of Prussian
militarism. Noted for its royal palaces, it is
now also an industrial city. It was the site
of the 1945 potsdam conference. Pop
1 4 0 0 0 0 .

POTSDAM CONFERENCE (July-Aug.
1945). a"summit" meeting at Potsdam,
Germany, between staun, truman and, in
s u c c e s s i o n , c h u r c h i l l a n d C l e m e n t
ATTLEE. They agreed that afour-power Al¬
l ied Control Counci l would ru le defeated
Germany, disarming it and fostering
democratic government; Poland would
gain part of EGermany; the German
economy would be decentralized; Ger¬
mans in Hungary, Poland and Czechos¬
lovakia would be repatriated. The ctxi-
ference also discusŝ  reparations pay¬
ments and issued an ultimatum to Japan.
The agreements were almost all breached
as the COLD war hardened.
POTTER, Beatrix (1866-1943). British
author of children's books. Her works, i l¬
lustrated by herself, include Peter Rabbit
(1902), The Tailor of Gloucester (1903),
Benjamin Bunny (1904), Mrs Tiggy
Winkle (1905), Jemima Puddle-Duck
(1908) and Pigling Bland (1913), Her
books have become children's classics and
remain widely popular.
POTTER, Paul (1625-1654), Dutch
animal and landscape painter. Among his
finest works is Landscape with Cattle
(1647). He was also an accomplished
e tche r.
POTTERY AND PORCELAIN, cera¬
mic articles, especially vessels, made of
clay (generally kaolin) and hardened by
flring. The simplest and oldest type of
pottety, earthenware (nonvitreous), is
soft, porous and opaque, usually glazed
a n d u s e d f o r c o m m o n t a b l e w a r e , t e r r a

COTTA is aprimitive unglazed kind. Earth¬
enware is fired to about 1 ,000’C.
Stoneware, the first vitreous ware (of low
porosity), was developed in China from
the 5th to the 7th centuries AD. Fired to
^ut 1,200'C. it is ahard, strong, nonab¬
sorbent ware, opaque and cream to brown
in color. From stoneware evolved por¬
celain during the Sung dynasty (960-

1279). This is ahard, nonporous vitreous
ware, whi te and t ranslucent . Made f rom
flint, kaolin and feldspar, it is flred to
about 1,350'C.

In the manufacture of pottery the clay is
made plastic by blending with water. The
article is then shaped: traditionally by
hand, by building up layers of strips (coi¬
led pottery), by "throwing" on the potter's
wheel or by molding; industrially by high-
pressure molding or by arotating templa¬
te. The clay is fired in akiln, slowly at fir¬
st. then at higher temperatures to oxidize
and consolidate it. The glaze (if desired) is
then applied by spraying or dipping, and
the article refiied. Glazes are mixtures of
fusible minerals and pigments, similar to
those used for enamel, powdered and
mixed with water.
P O U L E N C , F r a n c i s ( 1 8 9 9 - 1 9 6 3 ) ,
French composer, member of the post
WWI group of composers called Les Six.
His music is light in texture, although
s e r i o u s . H i s b e s t - k n o w n w o r k s i n c l u d e

Mouvements perpeiuels for piano (1918),
the ballet Les Biches (1924) and the
operas Les Mamelles de Tirisias and
Dialogue des Carmelites (1957). He was
also anotable songwriter.
POULTRY FARMING, the rearing of
all types of domesticated fann fowls for
eggs and flesh, chictcens are by far the
most popular bird, followed by turkeys,
DUCKS. OEBSE and other types. Important
chicken breeds are the Lê om and Rhode
Island Red for eggs, and the Plymouth
Rock and Cornish for meat. Modem scien¬
tific breeding programs aim at producing
s t r a i n s w h i c h w i l l c o m b i n e a l l t h e

desirable qualities of the separate breeds.
Before WWI. most flocks were kept on
general farms.

Today, nearly all economically valuable
f o w l s l i v e i n c o n t r o l l e d e n v i r o n m e n t s ,
with artificial lighting and beating, and
small pens for individuals or groups.
Chickens are hatched in incubators, rea^
in brooders and transferred to laying or
fatieoing quarters. An annual output of
200-250 eggs per bird is essential for good
profits. Marketing is organized throu^
farmers' cooperatives and marketing
boards.
POUND, Ezra LoomLs (1885-1972),
major 20th-century US poet, critic and
translator. Agifted linguist, he went to
Europe in 1908, and soon won recogni¬
tion. His most important works are
Homage to Sextus Propertius (1918),
Hugh Selwyn Mauberley (1920) and the
epic Cantos (1925-60). He championed
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Army general, chairman of the Joint
Chiefs of Staff (1989-93). the first
African American to hold that post.
During his career he alternated between
milita^ assi^menls and public-policy
posts in Washington, culminating with his
service (1987-89) as national security ad¬
viser to Pres. Ronald Reagan. He headed
the armed services during the Gulf War,
POWELL, John Wesley (1834-1902).
US geologist and ethnologist best known
for his geological and topographical sur¬
veys, and for his anthropological studies
of the Amerinds.

POWEL^ Lewis Franklin. Jr. (1907-),
associate justice of the .US Supreme Court
(1971-87). Alawyer and former jwesident
of the American Bar Association, he was
appointed to the court by President Nixon
and occupied the center of an often-polari¬
zed court, casting deciding votes in many
important cases.
POWER, the rate at which work is per¬
formed. or ENERGY dissipated. Power is
thus measured in units of work (energy)
per unit time, the si untt being the watt
(=joule/second) and other units including
the horsepower (=745.70W) and the
cheval-vapeur (=735.5W). Frequently in
engineering (and particularly in transpor¬
tation) contexts, what matters is the power
that agiven machine can deliver or utilize-
the rate at which it can handle energy-and
not the absolute energies involv^. A
high-power machine is one which can
convert or deliver energy quickly. While
mechanical power may be derived as a
product of aforce and avelocity (linear or
angular), the electrical power udlized in a
circuit is aproduct of the potential drop
and the cuirent flowing in it (volts x
amperes =watts). Where the electrical
supply is alternating, the root-mean-square
(rms) value of the voltage must be used.
POWER OF ATTORNEY, in US law, a
legal document authorizing aperson to act
on behalf of the signatory, usually in busi¬
ness and financial matters. To be officially
recorded, it must usually be certified by a
notary public. Ageneral power allows the
agent to act for the signatory in all
circumstances, while aspecial power
covers only items listed.
POWERS, Hiram (1805-1873), US
sculptor. He worked in Florence from
1 8 3 7 . H i s w o r k i n c l u d e s t h e f a m o u s
neocla-ssic Greek Slave (1843) and busts
of eminent Americans.
POWHATAN (C1550-1618), personal
n a m e W a h u n s o n a c o c k . c h i e f o f t h e
P o w h a t a n I n d i a n s a n d h e a d o f t h e

the MAOIST and vorticist movements, and
influenced T. S. eliot, Robert frost and
W. B. YEATS, among others. He supported
MUSSOLINI, and after broadcasting pro-fas¬
cist propaganda during WWII he was in¬
dicted for treason by the Americans, found
unfit to plead, and confined to amental in¬
stitution until 1958.
POUND, Roscoe (1870-1964) , US
botanist, jurist and educator who cham¬
pioned flexibility in the law and efficiency
in court administration. He was professor
of law at Harvard 1910-37, and advocated
a"sociological jurisprudence" that would
adapt the law to changing social and
economic condi t ions.
POUSSIN. Nicolas (1594-1665), the
greaiesi 17th-century French baroque
painter- He worked mostly in Rome, and
based his style on Raphael and antiquities.
His classic^ and religious subject^ such
as Shepherds of Arcadia (cl629). The
Rape of the Sabine Women (cl635) and
The Seven Sacraments (1644-48), are rich
in color, austere in handling, dramatic, and
evocative in mood. He influenced Jacques
DAVID, efiZANNE and PICASSO
POVERTY, in ihe US, is defined by a
government-formulated poverty index or
poverty level. Originally conceived in
1964 as cash income equal to three times
the cost of aminimally adequate family
diet, the poverty level varies with family
size and composition. It is adjusted each
year to reflect changes in the Consumer
Price Index. In 1992, the poverty level for
afamily of four was $13,921, about a
third of the median income of all four-per¬
son famil ies.

In 1990, 13.5% of the US population
lived below the poverty level; 10.7% of
whites, 31.9% of blacks, 28.1% of
Hispanics.
POWDERLY, Terence Vincent (1849-
1924), US labor leader. Amachinist, he
became grand master woikman (president)
of the KNIGHTS cs^ LABOR (1879-93). He
also served three times as mayor of Scran¬
ton. Pa. (1878, 1880, 1882) and held high
posts in the Bureau of Immigration.
POWELL, Adam Clayton, Jr. (190&-
1972), US politician. Aclergyman, he was
New York’s first black city council mem¬
ber (1941). He founded The People's
Voice (1942) and, as the flamboyant
" Vo i c e o f H a r l e m , " w a s a D e m o c r a t i c
Representative 1945-71. Excluded from
Con^ss for alleged misuse of funds
(1967), he was reelected twice, but
defeated in 1970.
POWELL, CoUn Luther (1937- ), US
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Powhatan Confederacy of tribes, which be
enlarged until it covered must of the
Virginia tidewater region and pan of
Maryland. He befriended the Jamestown
s e t t l e r s u n d e r t h e i r l e a d e r J o h n S M t i u
(1608). Later hostilities were settle when
his daughter pocahontas married John
ROLFE(1614).
POWHATAN INDIANS, North Ameri¬
can tribe in EVa.. of Algonquian linguis¬
tic stock. They ^w com, hunted, Eshed
and lived in villages with palisades. Under
POWHATAN their confederacy dominated
some 30 tribes. After his death (1618)
violent clashes with encroaching setders
led to their defeat. Some 3,000 Powhatan
live in EVa. today.
PRAETOR, in ancient Rome (from 366
BC), amagistrate elected annû ly to ad¬
minister justice, second in rank to the con-
suu By 197 BC there were six praetors,
four of whom were responsible for provin¬
cial administrat ion.

P R A E T O R I A N G U A R D , t h e e l i t e
household troops of the Roman emperors,
consisting of 9(later 10) cohorts of 1,000
foot soldiers with higher rank and pay
than ordinary troops. Instituted by Augus-
ttis in 2BC, they assumed enough power
to overthrow emperors. Constantine dis¬
banded them in 312.
PRAGMATIC SANCTION, an edict by
aruler pronouncing on an important mat¬
ter of state, such as the succession. The
most famous was issued by the Holy
Roman Emperor Charles VI in 1713 (pub¬
lished 1718). declaring that his eldest
daughter maria Theresa should inherit the
Austr ian throne in the absence of amale
heir. This resulted in the War of the Aus¬
t r i a n S U C C E S S I O N .

PRAGMATISM, aphilosophical theoiy
of knowledge whose criterion of truth is
relative to events and not. as in iraditionol
philosophy, absolute and independent of
human experience. Atheory is pragmati¬
cally true if it "works"—if it has an in¬
tended or predicted effect. All human un¬
dertakings are viewed as attempts to solve
^bletns in the world of action; if theories
are not trial solutions capable of being
tested, they arc pointless. The philosophy
of pragmatism was developed in reaction
to late 19lh-ceQtury ideausm mainly by
the US philosophers C. S. peirce, William
lAMES and John dewey.
PRAGUE (Praha), capital of Czechos¬
lovakia, on the Vltava R. One of Europe’s
great historic cities, it became prominent
under Emperor Charles IV, who founded
the university, the first in central Europe

(1348). The Hapsbur̂  ruled Prague for
nearly 300.years, until Czechoslovakia's
ind̂ iendence after WWl. league was io-
vad̂  by the Nazis in 1939 and by War¬
saw Pact countries in 1968. The city has
great culiuraL commercial and industrial
importance and is the center of the
country's manufacturing industries. Pc^
1.214.500.
PRAIRIE CHICKEN, two species of
grouse that were once common in the east¬
ern half of North America. But plowing of
the prairies and cutting of the woodla^
have destroyed their homes. The males
have airsacks on their throats for making
booming calls. The airsacks are orange in
the greater prairie chicken and violet in
the lesserprairie chicken.
PRAIRIE DOGS, grc^d squirrels of the
genus Cynomys. Stxriai animals of the
open plains of North America, they live in
large colonies in burrows. They are short-
tailed mamiotlike creatures, active by day.
feeding, grooming or sunbathing near
their burrows. They frequently raise them¬
selves on their hindlegs to watch fen*
danger. Asharp whistle, given as warning,
sends the colony dashing into the burrows.
PRAIRIE PROVING^ the popular
name for the Canadian provinces of
Manitoba, Saskatchewan and Alberta.
PRAIRl^ the rolling grasslands that
o n c e c o v e r w l m u c h o f i n t e r i o r N o r t h
America. There are three types: tallgrass,
midgrass (or mixedgrass) and shortgr^
which is found in the driest areas. Typical
prairie animals are the coyotes, badgers,
PRAIRIE DOGS and JACK RABBITS and the now
largely vanished bison and wchj>.
PRAIRIE SCHOONER, the "ship of the
plains," the typical canvas-covered wagon
used in migrat ion to the West . I t
developed about 1820 from the conestoga
WAGON but was lighter and often drawn by
o x e n .

PRASEODYMIUM, chemical element;
symbol Pr; al.wt. 140.9077; at.no. 59;
valence 3or 4. The element occurs along
with other rare-earth elements in avariety
of minerals. Monazite and bastnasi le are
the two principal commercial sources of
the rare-earth metals. Salts of praeso-
dymium are used to color glasses and
enamels.
PRAWNS, zoo log ica l ly, shr impl ike
c r u s t a c e a n s o f t h e s u b o r d e r N a i a m i a ,
specifically those groups which possess a
pointed rostrum projecting between the
eyes. In common language, the term is
often used interchangeably with shrimp,
and applied to any large shrimp.
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belief that through God’s decree certain
persons (the elect) are destined to be
saved- P remised on God ’s omn isc ience
and omnipotence and buttressed by the
doctrines of God’s providence and grace,
predestination was taught especially by St.
Paul and was elaborated by St. augustine
in opposition to pelagianism.

Calvinism taught addit ional ly the
predestination of the nonelect to damna¬
tion, unlike Catholicism denying in¬
dividual FREE WILL and regarding saving
grace as irresistible and wholly gratuitous.
JANSENISM was asimilar Roman Catholic
m o v e m e n t . I s l a m l i k e w i s e t e a c h e s a b ¬

solute predestination.
PREEMPTION ACT, an act passed in
1811 by the US Congress allowing
Western settlers to claim up to 160 acres
of virgin land after 14 months’ residence,
and to pay just SI.25 an acre. It was later
exploited by speculators and repealed in
1891. (See also homesteading.)
PREGNANCY, in humans the nine-
month period from the fertilization and
implantation of an egg, the development
of pjviBRYO and fetus through the bbth of
achild- Interruption of menstruation and
change in the structure and shape of the -
BREASTS are early signs; morning sickness,
which may be mild or incapacitating, is a
common symptom. Later an increase in
a b d o m i n a l s i z e i s s e e n a n d o t h e r a b ¬
dominal organs are pushed up by the
enlarging womb. Ligaments and Joints be¬
come more flexible in preparation for
delivery.

Multiple pregnancy, hydatidiform mole,
spontaneous ABOimcw, antepartum hemor¬
rhage, toxemia and premature labor are
common disorders of pregnancy. The time
following birth is known as the puer-
perium.
PREHISTORIC ANIMALS, an ima ls
w h i c h b e c a m e e x t i n c t b e f o r e m a n k i n d

began to produce written records, about
5,000 years ago. Our knowledge of these
creatures is therefore derived almost en¬
tirely from fossils.

Although life on earth is thought to have
begun around 3.1 billion years ago, few
fossils have been found that are more than
600 million years old. The first plentiful
fossils, dating from 550 million years ago,
are all invertebrates (animals without
backbones) such as ammonites, creatures
that lived in spiral shells. Remains of
animals resembling jellyfish, snails, clams
and wo rms have a l so been f ound . The

most plentiful invertebrate seems to have
been the tr i lobice, akind of flat shel lfish

PRAXITELES (active about 370-330
BC), greatest Greek sculptor of his time.
Of his major works, which introduced a
new delicacy, grace and sinuosity of line,
only amarble statue of Hermes carrying
the infant Dionysus survives. There are
Roman copies of his Aphrodite of Cnidus
and Apollo Sauroctonus.
P R AY I N G M A N T I S . S e e m a n t i s e s .
PREBLE, Edward (1761-1807). US
n a v a l o f fi c e r. H e c o m m a n d e d I h e fi r s t

American warship to go beyond the Cape
of Good Hope (1799), and in 1804 led the
unsuccessful assault on Tripoli (see bar-
SARY wars).
PRECAMBRIAN, the whole of geologi¬
cal time from the formation of the planet
earth to the start of the phanbrozoic (the
eon characterized by the appearance of
abundant fossils in rock strata), and thus
lasting from about 4,550 to 570 million
years ago. It is essentially equivalent to
the Cryptozoic eon. (See also geology.)
PRECIPITATION, in meteorology, all
water panicles that fall from clouds to the
ground; including rain and drizzle, snow.
sleet and hail. Precipitation is important in
the hydro log ic cyc le .
PRE-COLUMBIAN ART, art of what is
now Latin America prior to Columbus’
discovery of the Americas in 1492. The
two main cultural areas were the central
Andes (S Colombia, Ecuador. Peru,
Bolivia, NW Argentina and NChile) and
Meso-America (Mexico and Central
America). In both areas artistic develop¬
ment took place after c3000 BC.
Monochrome-decorated pottery, female
figurines and elaborately designed textiles
have been discovered in Ecuador and Peru

dating from 3000-2500 BC.
The great Andean classical period noted

for textiles, ceramics, gold and silver
work, jewelry and stone masoniy took
place in 1000 BC-800 AD prior to the
INCA kingdom. The great city buildings at
Cuzco, MACHU PiccHU and Tiahuanaco are
striking achievements. The Meso-Ame-
ricans excelled in the graphic and plastic
a r t s .

F r o m a b o u t A D 1 0 0 0 t h e i l l u m i n a t e d
codex writings of the mayas, mixtfcs and
AZTECS recorded mythological stories.
Their temples, as at chichen-itza. were
decorated with elaborately carved stone
sculptures and reliefs, with wall frescoes
inside. The olmecs made small jade carv¬
ings and colossal stone heads. In Colom¬
bia the CHiBCHA INDIANS were skilled in
ceramics, textiles and jewelry.
PREDESTINATION, in theology, the
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with jointed legs.
Fish. The first fishes aR»ared about 480
million years ago. These were all covered
with heavy bony armor, and are called
ostracoderms. They had no Jaws. Fishes
as we know them did not appear until 130
million years later, in the Devonian
period. Some of these fishes. like their
living descendant the coelacanth, had
fleshy fins which only needed alittle more
strengthening to be useful for moving on
land. These were probably the ancestors of
the amphibian.s, which first appeared at
the end of the Devonian period (see amp¬
hib ia) .
Land reptiles. The fossil record becomes
spectacular with the arrival of the first
land vertebrates, the reptiles, which evol¬
ved some 290 million years ago. They
grew bigger and more powerful than the
amphibians and their shelled eggs were
able to hatch on land. Reptiles dominated
the earth for about 100 miliion years.
Some walked on two legs and from these
came the dinosaurs, pterodactyls, and
eventually birds.

Dinosaurs are the best known of all pre¬
historic animals. Some grew to enormous
size, but they all became extinct, possibly
because they could not adapt to climatic
changes, though some authorities blame
competition from early mammals. Among
t h e d i n o s a u r s w a s t h e c a r n i v o r o u s
Tyrannosaurus
Brachiosaurus, and the 87ft-long Diplo-
docus. There were o thers w i th fantas t ic
honis, such as Triceratops. and armored
vegetarians like the Stegosaurs. Flying
reptiles began to appear during the Juras¬
sic period. One of these, the Archaeop¬
teryx. had claws on its wings and many
teeth—it looked like areptile covered in
feathers. It is from creatures like this that
modem birds have evolved.
Mammals. The placental mammals (those
whose young arc carried within the body)
have been on earth for about 65 mil l ion
years, although shrewlike beasts evolved
190 million years ago. probably from car¬
nivorous reptiles. Awell-known early
mammal is the Eohippus, about the size of
asmall dog. The horse is thought to be de¬
scended f r om i t . La te r, when mamma ls
dominated the land, some larger versions
of modem mammals existed. Mega¬
therium was a20-ft long sloth, and the
mammoth—a contemporary of prehistoric
man—was alarge hairy elephant. Some
mammoths have been preserved by being
deep-frozen in soil in Siberia.
PREHISTORIC MAN. Homo sapiens

sapiens, or modem man, appeared on the
earth relatively recently. Though the
planet’s age is estimated at 4.5 billion
years, man in his present form may have
existed for only some 100,000 years. By
comparison, one-celled life began about
3.2 billion years ago, while mammals
h a v e fl o u r i s h e d f o r a b o u t 2 0 0 m i l l i o n

years.
The genus Homo, or tnie human being,

dates back 2million years in the form of
H. hahilia, who used primitive tools and
had abrain capacity of 500 to 750cc. H.
habilia hunted in groups. H. erecius ap¬
peared about 1.5 million years ago and
had abrain size of SOOcc 7about half that

of modem man—which gradually increas¬
ed to l,300cc over aperiod of one million
years. H. erectus spread from Africa iiUo
Europe and Asia, and originated the use of
fire and the ax. The species gradually
evolved into H. sapiens and into our own
subspecies, H. sapiens sapiens. During
this gradual change, beginning 400,000
years ago. our ancestors cooked meat,
w o r e c l o t h e s , m a d e w o o d e n t o o l s a n d
bu i l t hu ts . Fac ia l f ea tu res con t inued to
flatten into close resemblance to our own.
Av a r i a n t . N e a n d e r t h a l m a n , w h o
flour i shed f rom abou t 75 ,000 to 35 ,000
years ago, may have become extinct or
may have been in man’s direct line of de¬
scent. Not the brute often depicted, the
Neanderthal in fact developed a.sense of
the.spiriiual.

There is some evidence that H. sapiens
sapiens may have appeared in southern
Africa 115,000 years ago; but he is not
known in Europe until 30,000 years ago.
There, he is often designated as Cro-Mag¬
non man for the site in France where his
remains were first discovered. Cro-Mag¬
non man closely resembled modem man:
he used avariety of tools and domestica¬
ted animals about 18,000 years ago and
plants about 12,000 years ago. The lovely
cave paintings of France and Spain, 15-
20,000 years old, represent another major
stride in the development of modem man.
P R E N D E R G A S T, M a u r i c e B r a z i l
(1859-1924), US painter influenced by
pos’riMPRESSiONiSM. amember of the ash-
can scHOOi.D. His work includes Umbrel¬
las in the Rain (1899) and Central Park
(1901).
PRE-RAPHAELITES, influent ial ^up
of English artists who formed a’’brother¬
hood'' in 1848 in reaction against the
prevailing academic style. An allegorical
subject, bright colors and minute nuu-
ralistic detail are typical of their work, as

t h e 8 5 - i o nr e x .
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steactily ^own in power. President and
vice-president are the only elected US
fedeî  executives. Acandidate for prest-
dent must be over 3S years of age and be a
"oatuial-bont” US citizen who has resided
in the US for at least 14 years. By a
major i^ vote the e lectora l co l lege
chooses apresident for afour-year tenn.
With the adoption of the 22nd Amend¬
ment, apresident may serve not more than
t w o t e r m s .

The Constitudoo empowers the presi¬
dent to af^int, with the advice and con¬
sent of the Senate, cabinet secretar ies,
Supren^ Court justices, ambassadors and
other high offices. The president similar¬
ly appoints heads of boards, agencies and
commissions set up by Congress. He has
powers under the Constitution and statutes
to issiu; executive orders in times of emer¬
gency; the TAFT-HARTLEY ACT gjveS pOWCTS
to intervene in labor-management dis¬
putes. As commander in chief, the f^i-
dent r^uesents the supremacy of civil
authority ov» the military. He plays a
customary role of great importance in for¬
eign policy, owing to his ability to use
speed, flescil^ty and secrecy in negotia¬
tions. This role is enhanced by his sole
authority in detennining the use of nuclear
weapons. Under the Constitution, the
legislature, like the judiciary, is indepen¬
dent of the authority of the president, who
is responsible for the execution of laws.
But the president’s ability to veto legisla¬
tion and to initiate it through his party
carry great weight in the lawmaking
[access.

The Execu t i ve O lficc o f the Pres iden t
provides the agencies, bureaus and coun¬
cils vital to the execution of presidential
duties. The White House Office Staff in¬
cludes the president’s secretaries, military
aides, advisors and his personal physician.

(See also checks and balances; separa¬
t i o n O F p o w e r s ; c o n g r e s s o f t h e u n t i e d
s t a t e s ; u n i t e d s t a t e s c o N s r m m o N ;
WATERGATE.)
PRESIDENTIAL LIBRARIES, reposi¬
tories of the records, personal papers, and
memorabilia of US presidents, built with
private funds but heretofore maintained by
die National Archives. The records of aU
presidents since Herbert Hoover are now
administered by the National Archives.
The present 11 libraries/museums are: the
Hwbert Hoover Library, West Branch, la.;
the Franklin D. Roosevelt Library, Hyde
Part. N.Y.; the Harry STruman Libî ,
Independuice, Mo.; The Dwi^t D. Biseo-
howu- Library, Abilene. Kans.; the John

in Christ in the Carpenter Shop (1850) by
MILLAIS or The Scapegoat (1854) by W, H.
HUNT. Athird founds member was D. G.
ROSS Em, while burne-iones and William
MORRIS were later followers. Oitic John
R U S K i N w a s a n a d v o c a t e o f t h e P r e -

Raphaelites.
PRESBYTERIANISM, form of church
government by elders. Midway between
episcopacy and Congregationalism, it was
espou^ at the Refonnation by the
REFORMED CHURCHES, who Viewed it as a
rediscovery of the aposmik practice of
government by presbyters. There is a
hierarchy of church courts: the kirk-
session, the minister and dders elected by
the local congregation; the presbytery,
representative ministers and elders from a
given area; the synod, members chosen
from several presbyteries; and the general
assembly, the supreme body, consisting of
ministers and elders from all the presby¬
teries. (Various names are used for the»
courts.)

Presbyterian doctrine is biblical calvt-
NISMD. nnidly with ibe WBSTMINSrER CONFES¬
SION as asubordinate standard. Worship is
simple and dignified.
PRESCOTT, Samue l (175 l -c l777) ,
American patriot who in afamous ride
witii Paul REVERE escaped to warn his
home town, Concord, Mass., of the British
advance (1775). Later ca|Hured, he died in
prison.
PRESCOTT, Wi l l i am (1726-1795) ,
American Revolutionary colonel. He com¬
manded the militia in the Battle of bunker
nn.i. 117751 and took part in the battles of
Long Island (1776) and Saratoga (1777).
PRESCOTT, William Hickling (1796-
1859), US historian- Despite the handicap
of near blindness he became an authority
!on Spain and the Spanish conquest of
America. His History of the Reign of Fer¬
dinand and Isabella the Catholic (1837),
History of the Conquest of Mexico (1843)
and History of the Conquest of Peru
(1847) became classics, admired for their
narrat ive ski l l as wel l as their h istor ical
rigor.
PRESIDENCY, in many countries the of¬
fice of head of state and often of chief ex¬
ecutive; also of the head of many busi¬
ness, educational and other organizations.
The US president is both head of stale and
chief executive. The Founding Fathers in¬
tended the presidency to act as apoint of
unity for the separate states and provide a
commander in chief for joint defense. The
office has been molded by events and by
the elected presidents themselves and has
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F. Kennedy Library, Boston, Mass.; the
Lyndon B., Johnson Library, Austin, Tex.;
the Gerald R. Ford Library, Ann Arbor,
M i c h . ; t h e G e r a l d R . F o r d M u s e u m ,
Grand Rapids, Mich.; the Richard M.
Nixon Library, Yorba Linda. Calif.; the
Jimmy Carter Library, Atlanta, Ga.; and
the Ronald Reagan Library, Simi Valiey.
C a l i f .
PRESLEY, Elvis (1935-1977), the first
major rock'n'roll scar and apresent-day
cult hero. From 1956 until the mid 1960s,
Presley’s belted-out versions of rhythm-
and-blues songs (’Hound Dog’) and bal¬
lads ("Love Me Tender") were instant hits,
as were his 33 films. His Memphis home
became ashrine for his many fans. In Jan.
1993 the US Postal Service issued acom¬

memorative stamp bearing his portrait.
PRESSURE, the force per unit area ac¬
ting on asurface. The si UNrr of pressure is
the pascal (Pa =newton/meteri'2) but
several other pressure units, including the
atmosphere (101.32SkPa), the bar
(lOOkPa) and the miliimeter of mercury
(mmHg =133.322Pa), are in common use.
In the universe, the pressure varies from
roughly zero in interstellar space to an at¬
mospheric pressure of roughly lOOkPa at
the surface of the earth and much higher
pressures within massive bodies and in
STARS. According to tlie kinetic theory of
matter, the pressure in aclosed container
of GAS arises from the bombardment of the
container walls by gas molecules; it is pro¬
portional to the temperature and inversely
proportional to the volume of the gas.
P^VERT, Jacques (1900-1977),
French writer. His popular poems, some¬
times satirical, sometimes melancholy, in¬
c lude Paro les (1946) . Among h is
screenplays is that for Camd’s Les Enfanis
du Paradis (1944).
PREVIN, Andri (1929- ), German-US
pianist, conductor and arranger. Originally
an adapter of stage musicals for the
screen, he won Academy Awards for his
work on the films Kiss Me Kale (1953)
and Gigi (1958). He later directed sym¬
phony orchestras in Houston, London.
Pittsburgh, and Los Angeles.
PRIBILOF ISLANDS, agroup of four
small islands of volcanic origin in the
Bering Sea. They lie about 300mi SW of
Alaska and were acquired by the US in
1867. The two largest arc St. Paul and St.
George. Every spring, about S0% of the
world's fur se^s visit the islands to breed.
S i n c e 1 9 11 t h e s e a l h e r d s h a v e b e e n
protected and the US regulates the har¬
vesting of seals.

PRICE, Leontyne (1927-). US soprano,
at New York’s Metropolitan Opera 1976-
85. She won in ternat ional fame in verd i
and PUCCINI operas
PRICE CONTROL. See wage and p r i ce
C O N T R O t -

PRICKLY ASft shrub or tree fZon-
thoxylum americanum) growing in damp
s o i l s ; t h e b a r k a n d f r u i t a r e u s e d f o r
medicinal purposes.
PRICKLY HEAT, or beat rash, an un¬
comfortable itching sensation due to ex¬
cess ive sweat ing , ma in ly seen in
Europeans visiting the tropics.
PRICKLY PEAR, any of agenus of
branching cactus with flat stems and yel¬
low flowers . I t i s f ound i n mos t o f t he
southern US. They are grown in many
places as hedges.
PRIEST, in most religions, aculbc of¬
fi c e r w h o m e d i a t e s t h e s a c r e d t o t h e
people; aspiritual leader, expert in ritual
and generally the offerer of sacrifice In
the Old Testament an initial patriarchal
priesthood was later restricted to the des¬
cendants of Aaron, assisted by Levites
(see also high priest).

In the Christian Church presbyters came
to be called priests—an order of the
threefold MiNiSTRYl97with powers to grant
absolution and to offer the sacrifice of the
MASS. At the Refonnation the priesthood
of Christ and through him chat of alt
believers was. emphasized. (See also or¬
d i n a t i o n . )
PRIESTLEY, J(ohn) B(oynton) (1894-
1984), English man of letters. His writings
include many plays, but he is best known
for such popular novels as The Good
Companions (1929) and Angel Pavement
(1930) and for his major critical work,
Uterature and Western Man (1960).
PRIESTLEY, Joseph (1733-1804) ,
British theologian and chemist. Encour¬
aged and suppor ted by Ben jamin
FRANKUN, he wrote The History and
Present State of Electricity (1767). His
most important discovery was oxygen
(1774—named later by Lavoisier), whose
properties he investigated. However, he
never abandoned the phlogiston theory of
a»iBUSTioN. He laier discovered many
other CASES—AMMONIA, carbon monoxide,
hydrogen sulfide—and found that green
plants require sunlight and give off
oxygen. He coined the name rubber.

His assoc ia t ion in the 1780s w i th the
Lunar Society brought him into contact
wi th sc ient is ts such as James wat t and
Erasmus Darwin. His theological writings
and activity were important in leading
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remained about 110,000 due to emigration
to the mainland. But in the last 15 years it
has been rising. Some 80% of the popula¬
tion descends from Brit ish and 15% from

original inhabitants of Acadia. There are
several hundred Micmac Indians living on
reservations. .

some English Presbyterians into Uni-
tarianism; indeed he is regarded as aprin¬
cipal architect of the Unitarian Church.
Hostile opinion over this and his support
o f t h e F r e n c h R e v o l u t i o n l e d t o h i s
emigration to the US (1794).
PRIMARY ELECTION, in the US, an
election in which party members elect
candidates to run in asubsequent general
election. Primary elections are used
throughout the US for choosing can¬
didates for Congress, state offices, and
local government posts. In other states the
candidates are proposed by petition; in
others they sin4>!y We for the office.
PRIMATES, the order of mammals con¬
taining MAN, the ANTHROPOtD APES,
MONKEYS, tarsiets, pottos, bushbabies and
LEMURS. Compared with most mammal
groups, primates are pecuharly unspecial¬
ized; the bra in , however, is pro¬
portionately larger and more developed.
The stages in the evolution of primates are
mostly represented in extant forms. From
tarsier l ike fonns evolved the lemurs and
lorises; from the eocene Omomyidae
arose the Anthropoidea, Catarrhini. Platyr-
rhini and Hominoidea.
PRIME MINISTER, or premier, head of
the executive in aparliamentary system.
The prime minister appoints and directs
his own CABiNEro. which is the source of
all major legislation. He also has the
power CO make and dismiss minisceis and
to call an election before the full tenn of a

government. The offiire developed in
England at the lime of Robert walpole
Most parliamentary democracies distin¬
guish between the head of state (a
monarch or fffesident) and the prime mi¬
nister, who is head of the government.
(See also parliameot.)
PRIME NUMBER, anatural number
which cannot be expressed as the product
of other nature numbers, e.g. 1,2, 3,5,7,
11.13.17, and 19.
PRIMl'l'l VE MAN, term for societies
whose culture has reached alevel l itt le, if
any, higher than that of the stone age.
PRIMROSE, perenttiaJ plant (Primula
officinalis) growing in dry meadows,
lightly wooded areas, and along forest
edges.
PRINCE EDWARD ISLAND, Canadian
maritime province. It is Canada’s smallest
province, both in area and in population,
but the most densely populated.
Land. The is land t ies in the Gul f o f St
Lawrence, and is sq»arated from the main¬
land by die Northumberland Strait.
People. For many decades the populafion

Name of province: Prince Edward Island
Capital: Charlottetown
Jmned Confederation: July 1,1873.
Area:2, lS4sqmi
Population: 130,300

Economy. Pr ince Edward Is land 's
economy is based on fanning, fishing,
tourism and light industry. Now self-suffi¬
cient in grain production, it will soon be¬
come an expoiler of grain; tobacco, straw¬
berry and blueberry crops are already
valuable exports. Hog production is
profitable. Potatoes have always been im¬
portant to the economy. Nearly half the
crop is processed, mainly into frozen
french fries. The processing of lumber is
important to fte island, as is lobster fish¬
ing and the more recent oyster cultivation,
or aquaculture, opieraied by the govern¬
ment. Manufacturing of agricultural and
fisheries products is becoming more im-
pwrrant.
History. Jacques Cartier was the first
European known to have explored the is¬
land and in 1603 Champlain claimed it for
France. Settled by the French in 1719, it
became part of the British colony of Nova
Scotia in 1763 and was named Mnce Ed¬
ward Island in 1799 for the duke of Kent,
ason of George m. In 1851 the island
w o n c o n t r o l o f i t s o w n a f f a i r s , a n d i t
hos ted the Confedera t ion Confe re rKe o f
1864, which led to the foundation of the
Dominion of Canada. Pr ince Edward Is¬

land Joined the Dominion in 1873 and
gained financial suppion for its depressed
economy. It has remained basically rural,
but after WWIl the central government
mounted large construction and aid
programs fw the islanders. Long domina¬
ted by Conservatives, the pnDviDcial
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government passed into the hands of
Liberals in 1986.
PRINCETON, Battle of (/an. 3. 1777).
in the American REvoLunONWtY war, bat¬
tle fought in Princeton, N.J., in which the
British under Cornwallis were defeated by
George Washington in asurprise attack.
PRINCIP. Gavrilo (1895-1918), Serbian
n a t i o n a l i s t w h o a s s a s s i n a t e d A r c h d u k e
Francis Ferdinand of Ausiria-Himgaiy on
June 28, 1914, at Sarajevo. The incident
precipitated WWI.
PRD ÎNG, the reproduction of words
and pictures in ink on paper or other
suitable media. Despite the advent of in¬
formation RETRIEVAL systems, the dis¬
semination and storage of knowledge are
still based primarily on the printed word.
Modem printing begins with the work of
Johann Gutenberg, who probably in¬
vented movable type and type metal in the
15ih century. Individual characters could
be used several times. The process was lit¬
tle changed for 400 years until the inven¬
tion of machines that could cast type as it
was required. Letterpress and lithography
are today the two most used printing tech¬
niques.

Letterpress uses raised type that is a
mirror image of the printed impression.
The type is inked and the paper pressed to
it. Anumber of typeset pages (usually 8,
12. 16, 24 or 32) are tightly locked in a
metal form such that, when asheet of
paper has been printed on both sides, it
may be folded and trimmed to give asig¬
nature of up to 64 pages. The arrangement
of the pages of type is the imposition.

In rotary letterpress, the forms are not
flat but curved backward, so that two may
be clamped around acylinder. Paper is fed
between this cylinder and another, the im¬
pression cylinder. This technique is espe¬
cially swift when the paper is fed in as a
continuous sheet (a web). Lithography
depends on the mutual repulsion of water
and oil or grease. In the fine aits, adesign
is drawn with agrease crayon on the sur¬
face of aflat, porous stone, which is then
wetted. The water is repelled fay the
greasy areas; but ink is repelled by the
damp and adheres to the greasy regions.
Modem mechanized processes use the
same principle.

Commonest is photo-offset, where the
copy to be printed is photographed and the
image transferred to aplate such that the
part to be printed is oleophilic (oil-loving),
the rest hydrophilic (water-loving). The
plate is clamp^ around acylinder and
inked. The impression is made on an inter¬

mediate "blanket cylinder," which prints
onto the paper.

Modem printing makes often use of
computers, such as in desk-top publishing
(DTP).
PRINTZ, Johan B jumsson (1592 -
1663), governor of new Sweden (1643-
53), aSwedish colony on the Delaware R.
H e r e s i g n e d b e c a u s e o f p o p u l a r
dissatisfaction with his rule and returned
to Sweden.

PRION, microsct^c particle that
produces afatal diseasse in goats and
sheep. Prions are linked to scrapie, adis¬
order that attacks and destroys Ae central
nervous system of the grazing animals.
PRISM, in CEOMEiRY, asolid figure ha¬
ving two faces (the bases) which are paral¬
lel equal polygons and several others (the
lateral faces) which are parellelogra^.
Prismatic pieces of transparent materials
are much used in optical instruments.

In spectroscopes (see spectroscopy) and
devices for producing monochromatic
UGHT, prisms are used to produce disper¬
sion effects, just as Newton first used atri¬
angular prism to reveal that sunlight could
be split up to give asrecniUM of colors. In
binoculars and single-lens reflex cameras
reflecting prisms (employing total internal
reflection—see REFRAcnoN) are used in
preference to ordinary mirrors. The Nicol
prism is used to produce poiarized light.
PRISOW-R OF WAR, in wartime, com¬
batant who has been captured by or has
surrendered to an enemy state. The Hague
Convention of 1907 and the geneva con¬
ven t i ons o f 1929 and 1949 es tab l i shed
mles in international law for the protec¬
tion of such prisoners, notably that they
should not be maltreated nor required to
give any information other than their
name, rank, and serial number, and that
they should be repatriated upon the cessa¬
tion of hostilities.

PRISONS, institutions for confining
people accused and/or convicted of break¬
ing alaw. There are three types of prisons
in the US. Jails and lockups are run by
city and county governments mainly for
those awaiting trid, but also for some con¬
victs serving short sentence.s. State prisons
are operated by the individual states and
contain the majority of those convicted of
serious crimes. Federal prisons house
those convicted of offenses reiating to the
drug and liquor laws, income tax or im¬
migration laws, misuse of the mails,
threats to national security and crimes car¬
ried out across slate borders.
PRITCHETT, Sir V( ictor) S(awdon)
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ability theory has contributed vital under¬
standings in many fields of physics, as in -
STATisncAL MECHANKS and die behavior of
particles in acolldd (see bkownian mo-
noN) and molecules in aoas.
PROBATE, the legal process of proving
that aWILE, is valid. Before awill can take
effect, it must be shown that it is genuine,
that it was the deceased’s last will, that he
signed it voluntarily and that he was of
sound mind. Probate requires all possible
heirs of the testator’s property to be
notified before aspecial hearing is held in
aprobate court, where objections can be
lodged.
PROBATION, an alternative to prison,
whereby convicted offenders are placed
under d ie su
freer, on coni
behavior. The aim is to encourage refoiim
particularly for die young, when aspell in
prison might simply reinforce criminal
tenderKies. (See also PUNiSHMEhtT.)
PROCLAMATION OF 1763, proclama¬
tion made by the British at the end of the
FRENCH AND INDIAN WARS, establishing ter¬
ritorial rights for North American Indians.
It aimed both to appease the Indians and
to prevent land disputes, but it angered
(and was in many respects disregard̂  by)
the colonists.

PROGERIA, disease that causes prema¬
ture aging in children and early death.
Symptoms begin appearing by the second
year of life; they include hair loss,
wrinkled skin, stunted growth, and odier
signs of aging. The cause is unknown.
PROGECTERONE, female sex hormone
produced by the co^us luteum under die
influence of luteinizing hormone. It
prepares the womb lining for implantatic»i
and other body organs for the changes of
PREGNANCY. It IS Used iii some oral con¬
traceptives to suppress ovulation or im¬
plantation.
PROGRAMMED LEARNING, teach¬
ing method whereby matter to be learned
is arranged in acoherent sequence of
small clear steps (programmed) and
presented in such away that the student is
able to instruct, test and, if necessary, cor¬
rect himself at each step. Hie learning pro¬
gram is usually embodied in abook or
booklet or adapted for use in conjunction
with ateaching machine. It enables the
student to learn at his own pace, with a
minimum of wasted effort. There are two
basic kinds of programs. The "linear pro¬
gram," based on the work of the Harvard
psychologist B. F. SKiNNFJi. obliges the
student to compare his own response at

(1900- ), English novelist, short-story
writer and literary critic. Based on his
travels, many of his works are about
Spain, such as Marching Spain (nonfic¬
tion, 1928), The Spanish Temper (nonfic¬
tion. 1954), and Clare Drummer (novel,
1929). ACab at the Door (1968) and Mid¬
night Oil (1971) are autobiographical.
P R I VA C Y, a f u n d a m e n t a l r i g h t o f
Americans, altiiough it is not mentioned in
the US Cons t i t u t i on , The i dea tha t t he
courts should recognize aright to privacy
was first voiced in 1890 by Louis D. bran-
DEis. In 1965 the US Supireme Court ex¬
plicitly recognized aconstitutional right to
privacy in Griswold v. Connecticut, acase
involving the legality of distributing con¬
traceptives to married couples. In that
case, the Court reviewed several rights
that were not specifically mentioned in the
Bill of Rights but have been found to exist
in previous cases. It then cited the First,
Third, Fourth, Fifth, Ninth, and Four¬
teenth Amendments as the source of the

right to privacy. In 1973, in Roe v. Wade,
the Court extended the right of privacy to
awoman’s decision to have an abortion.
PRIVATEER, armed vessel which was
privately owned, but commissioned by a
government to prey upon enemy ships in
wartime. Privamers thus often supple¬
mented anation’s navy. The practice of
privateering was outlawed (1856) by the
Declaration of Paris, but the US refused to
sign it, and privateers operated during the
American civn. war. The fu^ce has
since been abandoned by all nations.
PRIVY COUNCIL, in British history, an
advisoiy council to the monarch, by
whom its members were chosen. Powerful
in the 15th and 16th centuries, it declined
with the ascendancy of Parliament.
PROBABILITY, the statistical ratio be¬
tween the number nof particular out¬
comes and the number Nof possible out¬
comes: n/N-, where all of Vare equally
likely. For example, when throwing adice
there is one way in which asix can turn up
and five ways in which a"not six" can
turn up. Thus n=l and N=5-Fl=6, and the
ratio n:N= 1/6.

I f two d ice a re th rown there a re 6x6
(=36) possible pairs of number that can
turn up: the chance of throwing two sixes
is 1/36. This does not mean that if asix
has just been thrown there is only a1/36
chance of throwing another; the two
events are independent: the probability of
their occurring wg«/i<r is 1/36.

Probability theory is intimately linked
with STATiSTTCS. More advanĉ  prob-

ipervision of aprobation
dition that they maintain g

o f -
good
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each step with the correct response. The
" intr insic (or branching) prograra."
originally develop^ for instructing US
A i r F o r c e t e c h n i c i a n s , o ^ e r s a l i m i t e d
choice of responses at each step. Tlie cor¬
rect response is immediately reinforced;
an incorrect response obliges the student
to follow acorrective subprogram leading
back to the point at which the error oc¬
curred.
PROGRESSIVE PARTY, the name of
three American political organizations
which fought in 20th-century presidential
campaigns. Each was largely charac¬
terized by programs of social and
economic reform. The ftogressive Party
of 1912 "(better known by its nickname,
the Bull Moose Party) chose ex-President
T h e o d o r e R o o s e v e l t a s i t s n o m i n e e . I t

seceded from the Republican Party after
the nomination of TAFT, but was reunited
with it during the campaign of 1916.

The Progressive Party of 1924 was
formed by farm and labor leaders dissatis¬
fi e d w i t h t h e c o n s e r v a t i s m o f t h e
Republican administration. Its position,
like that of the Bull Moose Party, was that
there should be government control of
trusts, and it upheld the right of govern¬
ment intervention in private wedth. Its
presidential nominee was Robert la hol-
L E T T E .

Tbe Progressive Party of 1948 nomi¬
nated former Democratic vice-president
H. A. WALLACi! for the presidency. The
party sought better relations with the
USSR and an end to the Cold War. It had
support from many left-wing groups but
w a s l a b e l e d a " C o m m u n i s t f r o n t " o r ¬

ganization. It polled little more than amil¬
lion votes out of 48 mllliOD.

PROHIBITION, restriction or prevention
of the manufacture and sale of alcohol ic

drinks. It refers in particular to the period
from 1919 to 1933 when (by means of the
1 8 t h A m e n d m e n t t o t h e C o n s t i t u t i o n )
there was aFederal prohibition law in the
US. In spite of the intensive economic and
group pressures which had brought it
about, it soon became apparent that the
law was too unpopular and too expensive
t o e n f o r c e . A n o w n o t o r i o u s t i m e o f

gangsterism followed, with avast illegal
liquor business (the activities involved
were known as bootlegging) in the control
of men such as ai. Capone. Prohibition was
repealed (1933) by the 21st Amendment.
Afew s ta tes in the US main ta ined loca l
prohibition laws as late as 1966.
PROJECTION, in PsycHOLOOY and
PSYCHIATRY, the attr ibution to others of

characteristics which the individual denies
in h imse l f . I n psychoana lys i s , t he te rm
describes the interpretation of situations or
the actions of others in such away as to
justify one’s self-opinion or beliefs, as in
PARANOIA and paranoid schizophrenia.
PROJECnON TEST, test whereby an
individual's personality may be gauĝ  by
his completion of unfinished sentences,
his interpretation of "pictures" from ink¬
blots, etc.
PROKOFIEV, Sei^ei (1891-1953), Rus¬
sian composer. Astudent at the St.
Petersburg Conservatory with rimsky-kor.
S A K O v , P r o k o fi e v c r e a t e d a fi e r c e ,
dynamic, unemotive style which later be¬
came somewhat softer and more eclectic.

His works include the popular Classical
Symphony, the operas The Love for Three
Oranges (1921) and War and Peace
(1943); Peter and the Wolf (1936), for
narrator and orchestra; Romeo and Juliet
(1936), aballet; six symphonies; concer¬
tos for piano, violin and cello; film scores
and chamber music.
PROLETARIAT, name given to in¬
dustr ial employees as asocial and
economic class. In Marxist theoiy, the
proletariat is exploited by and inimical to
the bourgeois class of employers and
property owners.
PROMETHEUS, ademi-god of Greek
mythology, one of the Titans and abrother
of Atlas. He was sometimes said to have
created humankind out of earth and water.
In awidespread legend. Prometheus stole
fire from the gods for the benefit of
mankind. ZEUS punished Prometheus by
having him bound to arock, where his
liver was devoured by an eagle.
PROMETHIUM, chemica l e lement :
symbol Pm; at.no. 61: valence 3. It is a
ra re -ea r t h me ta l . P rome theus sa l t s a re
luminescent in the dark with apale blue or
greenish glow, due to their high radioac¬
tivity. There is no known commercial use.
PRONGHORN, Aniilocapra americana,
the only homed animal that sheds its hom
sheath, and the only one with branched
horns as distinct from antlers. They live
in grou{K in arid grasslands and semi-
desert of western North America, feeding
on furbs and browse plants. Conservation
efforts have restored numbos from an es¬
timated 30,000 in 1924 to apresent
400 ,000 .

PROPAGANUy^ selected information,
true or false, which is promoted with the
aim of persuading people to adopt apar¬
ticular telief, alt itude or course of action.
During the 20th century all (he major
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and pronounced judgment on the ungodly.
(See also eschatology; oud insTAMENTD.)

In the early Church prophecy was a
recognized CHARISMA but soon died out ex¬
cept in Montanism, aheretical sect. It was
revived among anabaktists, Quakers,
M O R M O N S a n d p e n t e c o s t a l s . I n I s l a m
Mohammed is the last and greatest
prophet. Oracular prophets are found in
many religions. (See also shamanism.)
PROPORTION, in mathematics, the
equality of two ratios. The numbers a, b. c
and dare said to be in proportion if a/b =
c/d. The expression may also be written as
a;b;;c:d. The term proportion is useful in
describing the relationship between quan¬
tities whose ratio is constant, for example,
the ratio between the radius and circum¬
ference o fac i rc le .
P R O P O R T I O N A L
TION. See e lect ion.
PROPRIETARY COLONIES, in US
colonial history. English colonies granted
by royal charter to an individual or small
g roup, most ly in per iod 1660-90.
Large tracts of land in N.Y., N.J., Pa..
N.C. and S.C were allocated in this way.
The proprietors had almost despotic power
in theory, but in pract ice to y ie ld
rights to the colonists, and the system was
ended after the REvoLimoNARY was.
PROSPECTING, the hunt for minerals
economical ly worth exploi t ing. The
simplest technique is direct observation of
local surface features characteristically as¬
sociated with specific mineral deposits.
This is often done by prospectors on the
ground, but increasingly aerial photog¬
raphy is employed. Other techniques in¬
clude examining the seismic waves caused
by explosions—these supply information
about the structures through which they
have passed; testing local magnetic fields
to detect magnetic metals or the metallic
gangues associated with nonmagnetic
minerals; and especially for metallic sul¬
fides. testing electric conductivity.
P R O C TA G L A N D I N S , a v a r i e t y o f
naturally occurring aliphatic acids with
various biological activities including in¬
creased vascular permeability, smooth
muscle contraction, bronchial constr ict ion,
and alteration in the pain threshold. While
prostaglandins are present in highest con¬
centration in seminal fluid, they have been
found in numerous other t issues such as
kidney, iris, pancreas, lung, brain, and
human menstrual fluid.
PROSTATE GLAND, male reproductive
gland which surrounds the urethra at the
base of dte b ladder and which secretes

pol i t ical ideologies have employed
propaganda and made use of modem
meda to reach amass audience. It has an

important role in modem warfare and by
WWn separate bureaus and ministries
were established to promote morale and
subvert the enemy. The Nazi Ministry of
Propaganda, headed by gc^bbels, was one
of f te most effect ive. In the West there
has been an increase in professional
propagandists such as people in public
relations and ADVERTisiNa.
PROPELLER, amechan ica l dev ice
designed to impart forward motion usually
to aSHIP or AiRFLANE, Operating on the
screw principle. It generally consists of
two or mote inclined blades radiating
from ahub, and the amount of thrust it
produces is proportional to the product of
the mass of the fluid it acts on and the rate
at which it accelerates the fluid. The in¬
clination, or "pitch." of the propeller
blades determines the theoretical distance
moved forward with each revolution.

A"variable pitch propeUer" can be ad¬
justed while in motion, to maximize its ef¬
ficiency under different operating condi¬
tions; it may also be possible to reverse
the propeller’s pitch, or to "feather" it—
i.e„ minimize its resistance when not
rotating. John fttch. in 1796, developed
the first marine screw propeller, John
ERICSSON perfeaed (he first bladed
propeller, in 1837.
PROPERTY, social concept and legal
term indicating die ownerslup of, or the
right to enjoy, something of value; it may
also be an interest in something owned by
another. Under some systems such as -
feudalism or communism, ownership of
some or all kinds of property is vested not
in the ind iv idual but in the state or i ts
head- The US Constitution establishes the
individual’s right to property, common
LAW distinguishes between real property.
i.e„ land and generally non-transportable
goods such as houses and trees, and per¬
sonal property, all other kinds; financial
rights such as copyrights or patent hold¬
ings are personal. The law treats the two
kinds diff^erently in such areas as tax, debt,
inheritance and other significant obliga¬
tions and relationships. (See also mort-
OAGE.)
PROPHETS, in the Old Testament , men
who by special revelation proclaimed the
word of God by oracles and symbolic ac¬
tions; originally seers and ecstatics. Often
ascourge of the establishment, they were
religious and social reformers who called
for righteousness and faithfulness to God,

R E P R E S E N T A -
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semen. This carries sperm made in the tes¬
tes to the penis. Benign enlargement of
prostate in old age is veiy common and
may cause retention of the urine. Cancer
of the prostate is also common in the
elderly but responds to hormone treat¬
ment. Both conditions benefit from surgi¬
cal removal.
PROSTHETICS, mechanical or electri¬
cal devices inserted into or onto the body
to replace or supplement the function of
defective or diseased organs.

Artificial limbs designed for persons
with AMPUTATIONS wcTC among the first
prosthetics; but metal or plastic Joint re¬
placements or BONE fuaiions for subjects
w i t h s e v e r e a r t h r i t i s , f r a c t u r e o r d e ¬
formity are now also available. Replace¬
ment TEETH for those lost by caries or
trauma are included in prosthodontics
(see also DENnsTRy).

The valves of the heart may fail as a
result of rheumatic or congenital heart dis¬
ease or bacterial endocarditis, and may
need replacement with mechanical valves
(usually of ball-and-wire or fiap types) su¬
tured in place of the diseased valves under
cardiorespiratory bypass. If the natural
pacemaker of the heart fails, an electrical
substitute can be implanted to stimulate
the heart muscle at aset rate.
PROTAGORAS (c490421 BC). most
famous o f t he Greek soph i s t s , r emem¬
bered for the maxim "man is the measure
of a l l th ings. " Arespected fig i« in
Athens, where he spent most of his life, he
taught rhetoric and the proper condun of
life ("virtue"), and was appointed law¬
maker to the Athenian colony of Thurii in
444 BC. Little is known of his teaching,
but he is thought to have been arelativist
concerning knowledge and askeptic about
the gods, although he upheld conventional
morality.
PROTECTIVE COLORATION. Many
animals have adapted their coloration as a
means of defense against predators. Ex¬
cept where selection favors bright colora¬
tion for breeding or territorial display,
most hi^er animals are colored in such a
way that they blend in with their back-
^unds—by pure coloration, by disrup¬
tion of outline with bold lines or patches,
or by acombination of the two.

TIk most highly developed camouflage
is found in ground-nesting birds, for ex¬
ample, nightjars, or insects, such as walk¬
ing slicks or leaf insects. Associated with
this coloration must be spedai bdiavior
patterns enabling the animal to seek out
the correct backhand for its camouflage

and to "freeze" against it. Certain animals
can change the body texture and colora¬
tion to match different backgrounds; oc¬
topuses, CHAMELEONS and SO me fiatfishes.
An alternative strategy adopted by some
animals, particularly insects, is the use of
shock-coloration. When approached by a
predator, these insects flick open dowdy
wings to expose bright colors, often in the
form of staring "eyes,” to scare the
predator.
PROTECTORATE, acountry which is
nominally independent, but surrenders
part of its sovereignty such as control
over foreign policy, in return for protec¬
tion by astronger state. Tlie degree of
control and dependency may vary. Many
stales in the European colonial empires
were governed as protectorates.
PROTEIN, ah igh-mo lecu la r -we igh t
compound which yields amuk) acids on
hydrolysis; although hundreds of dif¬
ferent amino acids are possible, only 20
are found in appreciable quantities in
proteins, and these are all alpha amino
acids.

Proteins are found throughout all living
organisms. Muscle, the major structure
material in animals, is mainly protein: the
20% of blood which is not water is mainly
protein, enzymes may contain other com¬
ponents. but basically they too are protein.

Approximately 900 different proteins
are known. Of these 200-3(X) have been
studied and over 180 obtained in crystal¬
line form. Some proteins, such as those
found in the hides of cattle which can be
convened to leather, are very stable, while
others are so delicate diat even exposure
to air will destroy their capability as en¬
zymes. The most important and strongest
bond in aprotein is the peptide bond Join¬
ing the amino acids in achain. Other
bonds hold the different chains together
hydrogen bonding, strong disulfide bonds
and secondary peptide links are important
here . The three-d imens iona l s t ruc ture o f
proteins helps to determine their proper¬
ties; X-RAY studies have shown that the
amino add chain is sometimes coiled in a
spiral or helix. Although proteins are very
large molecules (with molecular weights
ranging from 12,000 to over 1million),
many of them are panly ionized and
hence are so lub le in water. Such d i f fe¬
rences in size, solubility and electrical
charge are exploited in methods of
separating and purifying proteins. Ihe
separation of proteins in an electrical
field (electrophoresis) is widely applied
to human serum in the dit^nosis of cer-
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traDsparent viscous fluid containing a
numter of specialized structures; it is the
medium in which the main chemical reac¬
tions of the cell take place. The nucleus
contains the cell’s genetic material.
PROTOZOA, animals consisting of a
single CELL with all life functions carried
on within that cell, distinct from the
Metazoa, multicelled organisms in which
cells are differentiated in function and are
united into groups in organs or nssuBS.
Nearly 50,000 species of Protozoans have
been described. They occur all over the
world in every possible kind of habitat.
They are divid^ into four classes: the
Mastigophora, or flagellated Protozoa; the
Sarcodina, which move using pseudo¬
podia; the Sporozoa, nonmotile and
parasitic: and the Ciliata, ciliated forms.
PROUDHON, Pierre Joseph ( lg09-
1865), French social thinker, afounder of
modem anarchism. From apoor family,
he gained an education through scholar¬
ships; he also became aprinter. He first
gained notoriety with his book What Is
Property? (1840), to which his famous
answer was "Property is theft," However,
he was not asocialist, believing in a
society in which [woperty would be dis¬
tribute among free individuals who
cooperated spontaneously outside a
framework of state a u t h o r i t y — a
philosophy he called mutualism.

I n 1 8 4 7 h e c l a s h e d w i t h m a r x , t h u s
starting astruggle between libertarian and
a u t h o r i t a r i a n v i e w s o n s o c i a l i s m w h i c h
continued long after his death. Proudhon
spent his life propagating his ideas, writ¬
ing much of his woA in prison (1849-
1852) and in exile (1858-1862). His in¬
fluence can be traced in syndicalism and
in French radicalism.
PROUST, Joseph Uuis (1754-1826),
French chemist who established the law of
definite proportions, or Proust’s Law (see
COMPOSITION, CHEMICAL).
PROUST, Marcel (1871-1922), French
novelist whose seven-part work Re¬
membrance of Things Past is one of the
greatest novels of the 20th century. It was
written during the period 1907-19, after
Proust, who suffered continually from
asthma, had retired from Parisian high
society and become virtually arecluse. A
semi-autobiographical exploration of time,
memory and consciousness, with an un¬
derlying theme of the transcendency of art
over the futility of man’s best efforts, it
broke new ground in the art of the novel,
and was enormously influential.
PROVENCE, region and former province

tain diseases.
P R O T E C T A N T E P I S C O P A L C H U R C H .
See EPISCOPAL church, protestaot.
PROTESTANTISM, the principles of
the REFORMATKMt. The name derives from
the Proteslalio of the minority reforming
delegates at the Diet of Speyer (1529).
Protestantism is characterized by subor¬
dinating TRADITION to the Bible as the basis
for doctrine and practice, and stresses ais-
TiFiCATiON BY FATTH, biblical preacMng and
ahigh personal morality (see also bvan-
GEUCAUSM). In reaction to Roman
Catholicism it rejected papal claims, the
MASS and the worship of the saints. The
main original branches were lotheranism,
CALVINISM, ANGLICANISM and ZwingUanlsm
(see zwiNGU, huldreich), with small
ANABAPTIST sects on the left wing. Exercise
of the right of private judgment in
interpreting Scripture led to much frag¬
mentation, atrend reversed in recent
decades by the ecumenical movement.

Protestant churches of later genesis in¬
clude the CONGREOATTONAL CHURCHES, BAP¬
TISTS, QUAKERSD. METHODISTS, the
MORAVIAN CHURCH, the SALVATION ARMY
and the Pentecostal churches.

Initial rapid expansion (see reforma¬
tion), followed by consolidation and
scholastic doctrinal orthodoxy (17th cen¬
tury), was succeeded by aperiod of
liberalism influenced by romantic subjec¬
t iv ism and the enughtenment . From th is

sprang modernism opposed in different
ways by fundamentalism and Neoortho¬
doxy. In some churches desire for detente
with Rome has led to repudiation of the
term ’prolestant-"
PROTISTA, members of aproposed
group of organisms having characteristics
of both the plant and animal kingdoms.
The classification include protozoa,
diatoms, bacteria, and some algae.
PROTON, stable elementary particle
found in the nucleus of all atoms. It has a
positive charge, equal in magnitude to that
of the ELECTRON, and rest mass of 1.67252
X10M''-27D kg (slightly less than the
NEUTRON mass but 1,836.1 times the
electron mass). As the hydrogen ion, the
proton is chemically important, paiticuiar-
ly in aqueous solutions (see acid), and is
widely used in physics as aprojectile for
bombarding atoms and nuclei.
PROTOPLASM, tlie substance including
and con ta ined w i t h i n t he p lasma
membrane of animal cells but in plants
forming only the ceU's contents. It is
usually differentiated into the nucleus and
the cytoplasm. The latter is usually a
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of France, embracing the lower Rh6ne R
(including the (^amargue) and the French
Riviera. The chief cities are Nice, Marseil¬
les. Toulon, Avignon, Arles and Aix-en-
Provence (the historic coital). It is a
sunny and picturesque region, famous for
h i s t o r i c a l a s s o c i a t i o n s a n d i t s i f t i i i ,
vineyards and olives. It was the fiist trans¬
alpine Roman province (hence the name),
and later it became an independent
kingdom (879-933), finally passing to the
French kings in 1486.
PROVERBS, Book of, book of the old
TEyrAMEKT. an example of the "wisdom
literature" popular in post-exilic Judaism.
Its eight sections, attributed in their head¬
ings to var ious authors inc lud ing
sOLOMtw, consist of numerous pithy
proverbs, mostly unconnected moral max¬
ims. probably dating between the 9th and
2nd centuries BC.

PROVIDENCE, in thhsm, the govern¬
ment by (jod of the universe. By his al¬
mighty power, he infallibly determines
and regulates alt events—in general
providence by means of natural laws: in
specific providence by miracles or other
d i r e c t a c t i o n s . C a l v i n i s m s t r e s s e s t h e

providential government of free human
act ions.

PRUD’HON, Pierre Paul (1758-1823),
French painter. His best-known works are
the poi^t of the Empress Josephine
(1805) and Crime Pursued by Vengeance
and Justice (1808). His
fluenced by cofiREGGio, is $ô  and sensual
in character.
PRUSSIA, militaristic state of Ncentral
Europe that dominated (Jermany until the
rise of Nazism. At the height of its strength
it stretched from Wof the Rhine to FNsland
and Russia. The Baltic territory later
known as East IVussia was Germanized by
the TEUTONIC KNiGirrs in the 1200s and
later became the duchy of Prussia. In 1618
it came under the rule of the Electors of
nearby Brandenburg, the Hohenzollems,
and FREDERICK Ideclared himself king of
Pruss ia in 1701. Under h is successors ,
particularly fr0>erick ttie great, the
Prussian stale expanded to become the
strongest military power in NEurope. !i
r e c e i v e d a s e t b a c k i n t h e n a p o l f x ) N I C
wars, but recovered. In 1862 bismarck be¬
came premier, and as aresult of aplanned
series of wars and skillful diplomacy con¬
ducted under his direction. King william t
of Prussia was declared Emperor of Ger¬
many in 1871. Prussia was the largest and
most powerful of the states of the united
Germany, and continued so until 1934,

when by adecree of hitler, the separate
German states ceased to exist as political
ent i t ies.

PRZEWALSKTSHORS^ or Eastern
wild horse, the last remaining race of true
wild horses. Of the three subspecies of
Equus przewalskii, two. (he steppe tarpan
and forest tarpan. were exterminated by
the middle of the I9th century. Only
P i z e w a l s k i ’ s h o r s e r e m a i n e d , u n d i s ¬
c o v e r e d u n t i l 1 8 8 1 , A n c e s t o r s o f t h e

domestic horses, they are about the size of
aPONY, yellow or r^-brown and with an
erect mane, it is probable that they, too,
are now extinct in the wild.
PSALMS, Book of, collection of 150
songs in the OLD testament, used as the
hymn book of Judaism since the return
from exile, and prominent in Giristian
liturgy. Metrical psalms are sung in the
REFORMED CHURCHES. Many psalms are
traditionally ascribed to david; modem
scholars date them between ihe 10th and

2nd centuries BC. Their fine poetry en>-
bodies arich variety of religious ex¬
perience, both national and individual.
(See also bay psalm book.)
PSEUDEPIGRAPHA (Greek: writings
falsely ascribed), uncanonical books
excluded from the apocrypha and general¬
ly pseudonymous. Such Jewish works,
written largely from cl50 BC to AD dOO,
include the Book of Enoch, Assumption of
Moses and Apocalypse of Baruch. Chris¬
tian pseudepigrapha, also called New Tes¬
tament apocrypha, include numerous
Gospels. Acts of most of the apostles, and
spurious epistles; they are mostly fanciful
and heretical.
PSI PARTICLE, subatomic particle con¬
sisting of acharmed quark and an an-
ticharmed quark bounded by their op¬
posite electric charges and astrong
nuclear force.
PSITTACOSIS, or parrot fever, luno
disease with fever, cough and breathless¬
ness caused by abedsonia, an organism
i n t e r m e d i a t e b e t w e e n b a c i e r i a a n d
viruses. It is carried by parrots, pigeons,
domes t i c f ow l and re l a t ed b i r ds , t e t r a -

CYCUNES provide effective treatment, but
any infected birds must be destroyed.
P S O R I A S I S , c o m m o n s k i n c o n d i t i o n
characterized by patches of red, thickened
and scaling skin, it often affects the el¬
bows, knees and scalp but may be found
anywhere. Several forms are recognized
and the manifestations may vary in each
individual with time. Coal tar preparations
a r e v a l u a b l e i n t r e a t m e n t b u t c t e r o i d
creams and cytotoxic chemotherapy may

i n -
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ference," the idea that relationships with
people or objects in the past affect the
individual’s relationships with people or
objects in the present. (See also dreams;
reojEcnoN; sex.)
P S Y C H O L I N G U T S T I C & S e e L t N G u i s -
n c s .

PSYCHOLOGICAL TESTS, measures,
or sets of tasks, devised to elicit informa¬
tion about the psychological charac¬
t e r i s t i c s o f i n d i v i d u a l s . S u c h c h a r a c ¬
teristics may relate to the intki.uoewce
vocation, personality or aptimdes of the
individual. Tests must be both consistent
and accurate to be of value. (See also to;
pROJEcnoN tes t ; psycho logy ; S tanpord -
BIMBT TEST.)
PSYCHOLOGY, otiginaUy the branch of
philosophy dealing with die mind, then
the science of mind, and now, considered
in its more general context, the science of
behavior, whether human or animal, and
of human thought processes. (See also
ANIMAL BEHAVIOR.) Clearly, psychology is
closely connected with, on the one side.
MEDICINE and PSYCHtATRY and, on the
other, sociOLOOY. There are anumber of
closely interrelated branches of human
psychology.
PSYCHOPATH, amentally disturbed in¬
dividual who is unconcerned about others
to the point of being completely antisocial.
Such individuals are lacing in conscience
and are often manipulative and exploita¬
t i v e .
PSYCHOPHARMACOLOGY, the stu¬
dy of the effects of drugs on the mind,
and particularly the development of drugs
for treating mental illness.
PSYCHOSIS, in contrast with neurosis.
any mental illness, whether of neurologi¬
cal or purely psychological origins, which
renders the individual incapable of distin¬
guishing reality from unreality or fantasy.
If the loss of mental capacity is progr^
sive, the illness is termed adeteriorative
psychosis.
PSYCHOSOMATIC ILLNESS, any ill¬
ness in which some mental activity, usual¬
ly anxiety or the inhibition of the emoti¬
ons, causes or substantially contributes to
physiological malfunction. There is debate
as to which disorders are psychosomatic,
but among the most likely candidates are
gastric ULCERS, ulcerative ccHjns and cer¬
tain types of asthma.
PSYCHOTHERAPY, the application of
t h e t h e o r i e s a n d d i s c o v e r i e s o f p s y ¬
cho logy to the t rea tmen t o f men ta l i l l ¬
ness. Psychotherapy does not involve
physical techniques, such as the use of

be needed. There is also an associated
A R T H R I T I S .

P S Y C H E D E L I C D R U G S . S e e h a l ^
LUCINOGENIC DRUGS.
PSYCHIATRY, the branch of medicine
concerned with the study and treatment of
MENTAL illness. It has two major branches:
one is psychotherapy the application of
psychological techniques to the treatment
of mental illnesses where aphysiologii^
origin is eitlier unknown or does not exist
(see also psychoanalysis); the other,
medical therapy, where attack is made
either on the organic source of the disease
or. at least, on its physical or behavioral
symptoms. (Psychotherapy and medical
therapy are often used in tandem.) As a
rule of thumb, the former deals with
NEUROSES, the latter with psychoses. (See
also PSYCHOLWY.)

DRUGS are perhaps the most widely used
tools of psychiatry. Many emotional and
other disturbances can be simply treated
by the use of mild sedatives or tran¬
quilizers. (See also psychopharmacm,-
OOY.)

Another somatic therapy is electro¬
shock (electroconvulsive therapy ECT).
In electroshock treatment, an electric cur¬
rent is passed through the brain, producing
convulsions and often unconsciousness: it
is used in cases of severe depression. Both
techniques are unpredictable in result.
P S Y C H I C A L R E S E A R C H . S e e p a r a ¬
p s y c h o l o g y .

P S Y C H O A N A LY S I S , a s y s t e m o f
psychology having as its base the theories
of Sigmund freud; also, the psycho¬
therapeutic technique based on that sys¬
tem. The distinct forms of psychoanalysis
developed by juno and adler are resp>ec-
lively more correctly termed analytical
psychology and individual psychology.

Freud's initial interest was in the origins
of the neuroses. On developing the tech¬
nique of free association to replace that
of HYPNOSIS in his therapy, he observed
that certain patients could in some cases
associate freely only with difficulty. He
d e c i d e d t h a t t t o w a s d u e t o C h e
memories of certain experiences being
held back f rom the conscious mind and
noted that the most sensitive areas were in
connection with sexual experiences. He
thus developed the concept of the uncon-
saous (later to be called the id), and sug¬
gested (for awhile) that anxiety was the
result of repression of the libido.

He also defined "resistance" by the con¬
scious to accqjtance of ideas and impul¬
ses from the unconscious, and "tians-
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of aperson at which sexual development
occurs, commonly associated with a
growth spurt- Female puberty involves
several stages—the acquisition of breast
buds and of sexual hair, and the onset of
MENSTRUATION—which may begin at dif¬
ferent times. Male puberty involves
sexual-hair development, voice change,
and growth of the testes and penis.
Precocious puberty is the abnoraiaJIy
early development of pubertal features
(before 9years in females). The average
age of puberty ha sfallen in recent years.
PUBLIC DOMAIN, in US law, owner¬
ship of aproperty or resource by the peop¬
le. In 1980 public domain or public land
made up 34% of US land. Processes, plans
and creative works not protected by -
PATEKT or copYRtGHT are said to be in the
public domain.
PUBLIC HEALTH, the practice and or¬
ganization of preventative medicine within
acommunity. Many threats to health are
beyond individual control, disease,
EPIDEMICS, POLLimoN of the air and purity
of WATER can only be effectively regulated
by laws and health authorities. Among the
strictest controls are those on sewage and
WASTE DISPOSAI- Mosl advanced countries

have pure food laws controlling food
purity, freshness and additives. In the US.
these controls are the responsibility of the
KX» AND DRUG ADMINISTRATKW. ThC WOlk
of individual countries in the public health
field is coordinated by the world health
ORGANIZATION. Some countries have com¬
plete public health services which provide
free or low-cost medical treatment of al l
kinds. (See also health and human ser¬
v i c e s , u s D E P A R T M E N T O F , W E L F A R E ;
MEDICARE)
P U B L I C O P I N I O N P O L L . S e e P O U _
P U B U C O P I N I O N ,

PUBLIC RELATIONS (PR), general
term for fostering goodwill for aperson,
corporation, institution, or product without
actually paying for advertisements. Prac¬
titioners of PR supply information to the
media in the hope that the media will not
bother to make any changes in what (hey
want to have said. PR people suggest im¬
provements in behavior, grooming, pack¬
aging, etc., to aclient or employer. The
term "public relations" is thought to have
been used first by Ivy L. Lee, who styled
himself an "advisor" on "public relations"
as early as 1919.
PUBLISHING, preparation, manufacture,
and distribution of printed materials.
Many publishers specî ze as to the sub¬
ject matter; type of book; trade, text, or

drugs or surgery (sec psychiatry).
PSYLLIUM, herb belonging to the plan¬
tain family growing to 20in long, having
tiny flowers along spikes. Psyllium is cul¬
tivated for the medicinal, especially laxa¬
tive. properties of its seeds.
PTARMIGAN, abird of the grouse fami¬
ly that can be identified by its white wings
and undeiparts. The willow ptarmigan and
rock ptarmigan live in Arctic regions, but
the white-tailed ptarmigan is found above
the trecline of the Rockies as far as New
Mexico. Ptarmigan cum while in winter.
They have feathered toes which act as
snowshoes, and can burrow under snow
for food.
PTOLEMY, name used by all 15 Egyp¬
tian kings of the Macedonian dynasty
(323-30 BC). Ptolemy ISotcr (c367-283
BC) was one of Alexander the Great’s
generals. He secured Egypt for himself
after Alexander’s death arid defended it in
aseries of wars against the other Diadochl
(Alexander's generals). He founded the
liiivary of Alexandria, which became a
center of Hellenistic culture,

Ptolemy II Ptailadelphus (308-246
BC) succeeded in 285. Under him
Alexandria reached its height; he com¬
pleted the PHAROS and appointed Cal¬
l imachus l ib rar ian.

Ptolemy III Euergetes (c280-221 BC)
succeeded in 246. He extended the empire
t o i n c l u d e m o s t o f A s i a M i n o r , t h e E
Mediterranean and Aegean Islands. After
221 the Ptolemaic empire entered along
period of decline, gradually losing its
overseas possessions.

P to lemy XV Caesa r ion ( " son o f
Caesar"; 47-30 BC) ruled from 44 BC
jointly with his mother Cleopatra vu. On
thei r defeat at the bat t le of Act ium (31
BC), Egypt became aRoman province.
PTOLEMY, or Claudius Ptolemaeus
(2nd cMitury AD), Alexandrian astro¬
nomer. mathematician and geograi^er.
Most important is his book on astronomy,
now called Almagest ("the greatest"), a
s y n t h e s i s o f G r e e k a s t r o n o m i c a l
imowledge, especially that of Hipparchus;
his geocentric cosmology dominated
Western scientific thought until the Coper-
nican Revolution of the 16th cenmry (see
COPERNICUS). His Geography confirmed
Columbus’ belief in the westward route to

Asia. In his Optics he attempted to solve
the astronomical problem of atmospheric
re f rac t ion.
PTOMAINE POISONING, old name for
R 3 0 D P O I S O N I N G -

PUBERTY, the time during the growth
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in San Juan, Ponce and Mayaguez. Unem¬
ployment led many Puerto Ricans to
migrate, mainly to New York.
E c o n o m y. F o r m e r l y a s i n g i e - c r o p
economy based on sugar, Puerto Rico now
depends largely on manufacturing. From
the 1940s "Operation Bootstrap" attracted
investment. Today metals, chemicals, oil-
refining, textiles and sugar products are
the principal exports. The US is the main
trading pWtner. Other products include
sugarcane, coffee, tobacco and foods.

reference; books, magazines, or news¬
papers, and means of distribution.
P U B L I C W O R K S A D M I N I S T R A ¬
TION (PWA), or Federal Emergency Ad¬
min is t ra t ion o f Publ ic Works, anew deal
agency set up in 1933 to stimulate em¬
ployment and purchasing power. Under H.
L. iCKES it made loans and grants, mainly
to government bodies, for projects which
i i K l u d e d t h e g r a n d c o u l s a n d B o n n e ¬
ville dams. The PWA was phased out
from 1939.
PUCCINI, Giacomo (1858-1924), Italian
opera composer. His first international
success, Marion Lescaut (1893), was
followed by La Bohime (1896), Tosca
(1900), Madame Butterfly (1904) and
Turaridol (uncompleted at Puccini’s
death). Alyric style and strong or¬
chestration are characteristic of his operas,
which have great dramaiic and emotional
power.
PUEBLO INDIANS, several American
Indian tribes living in SW US (Ariz. and
N. M.) in permanent villages (pueblos).
Diey have the oldest and most developed
pre-Columbian civilization Nof Mexico-
Tbe various tribes, which include the HC«
and zuNi, are descended from the basket
makers and cl i ff dwellers. Pueblo Indians
are noted for their handiworks; their social
system and religious practices remain
largely intact today.
PUERPERAL FEVER, disease occur¬
ring in puerperal women, usually afew
days after the BUira of the child and
caused by infection of the womb, often
with STREPTOCOCCUS- It causes fever, ab¬
dominal pain and discharge of pus from
the womb. The introduction of asepsis in
OBSTEtTUCS by I. P. SEMMELWEiss greatly
reduced its incidence. Today, antibiotics
are required if it deveiops.
PUERTO RICO, West Indian island, far¬
thest Eof the Greater Antilles. It is aself-
governing commonwealth freely as¬
sociated with the US.
Land and Climate. Roughly rectangular
in shape, Puerto Rico extends 133mi E-W
a n d 4 1 m i N - S . T h e C o r d i l l e r a C e n t r a l ,
which rises to 4,398ft, gives way to
foothills, valleys and afertile coastal plain
II2mi wide. The mild tropical climate,
drier in the S, varies little apart from oc^
casional storms July-Nov.
People. Puerto Ricans are US citizens but
pay no federal taxes and may not vote in
national elections. The Spanish element is
predominant in the people's African and
Spanish origins. The island is densely
populated; two-thirds of the population is

Name: Commonwealth of Puerto Rico
Capital: San Juan
Became aCommonweal th: July 25,
1952
Area: 3,43Ssq mi
Population: 3,309,000
Elevation: Highest-4,389, Cerro de Punta.
Lowest-sea level.

Motto: Joannes esi nomen ejus ("John is
his name")
Commonwealth song: "LaBorinquena"

History. The island was discovered by
Columbus in 1493. In 1508. Juan PONCE
leOn founded acolony. The native ara-
WAX INDIANS died out under Spanish rule
and, from cl5IO, Negro slaves were im-
portod to work on sugar plantations. Puer¬
to Rico remained under Spanish rule until
1898 when , as a resu l t o f t he span i sh -
AMERICAN war. the island was ceded to the
US. In 1917, Puerto Ricans received US
citizenship and the right to elect both
houses of their legislature, but nationa¬
lism, active since the late 1800s, continu¬
ed. In 1952, the island became afree com¬
monwea l th w i t h i t s own cons t i t u t i on , a
status approved in a1967 plebiscite.

With Operation Bootsti^, Puerto Rico
has experienced vigorous economic
development. Continuing through the
1980s it has brought Puerto Rico one of
the highest standards of living in the
Caribbean region, although unemploy¬
ment, running around 20%, remains ex¬
tremely high by US standards. The
island's relationship to the US is aperen-
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Dial political issue, with aminority calling
for complete independence and the
mainstream part ies favor ing eid ier
s t a t e h o o d o r m a i n t o i a n c e o f c o m m o n ¬
wealth stattis.
PUFFINS, smbby sea birds of the auk
femily,'A/cidoe. Black or black-and-white
birds, they are characterized by their targe
and laterally compressed bills, which, at
the beginning of the breeding season, be¬
come still further enlarged and bristly
p^med. Puffins live in colonies on sea
cliffs, nesting in burrows
P U G A C H E V, E m e l i a n I v a n o v i d h
(cl742-1775), Cossack leader of the great
Urals peasant revolt (1773-74). Claiming
m b e P E T B R U k m u r d e r e d h u s b a n d o f
CATHERINE Dof Russia, he declared
serfdom abolished and Man army of
serfs and Cossacks which seized several
cities and killed thousands before he was
captured and executed.
PUGET SOUND, irregular inlet of the
Pac ific in NW Wash . I t ex tends Sabou t

lOOmi to Olympia and is navigable by
large ships (US navy yard at Bremerton).
Seattle and Tacoma lie on its shores, and
the state’s fish and lumber industries are
centered in the area. It was first explored
by George Vancouver in 1792.
PUJO, Arsine PauUn (1861-1939), US
Democratic politician, representative from
Louisiana (1903-13). As chairman of the
House Banking and Currency Committee,
be conducted (1912) an investigation of
the "money trust" that revealed the power
exercised by afew great banks. The dis¬
closures contributed to passage of the
Federal Reserve Act (1913) and the
Clayton Antitrust Act (1914).
P U L A S K L C a s i m i r, C o u n t ( 1 7 4 8 -
1779), Polish soldier, hero of the anti-Rus¬
s i a n r e v o l t o f 1 7 6 8 w h o , e x i l e d f r o m
Poland, fought in the American Revolu¬
tionary War. He fought at the battles of
Brandywine and Geimantown. in 1778, he
formed his own cavalry unit, the Pulaski
Legion. He was mortally wounded at the
siege of Savannah.
PULITZER, Joseph (1847-1911), Hun-
garian-bom US publisher who created the
PULTiZER PRIZES. In 1883. he bought the
New York World and raised the circula¬
tion tenfold in seven years by aggressive
reporting (the term yellow journalism
was coined to describe its style). In the
1890s Pul i tzer was involved in acircula¬
tion war with William Randolph hearsts
New York Journal. He consistently ran
l i be ra l c rusades . He a l so endowed the
school ofjoumalism at Columbia U.

PULITZER PRIZES, awards for a-
chievement in US journalism and lettus,
given every May since 1917 through a
foundation created by the estate of Joseph
mjTZER and administered by Columbia
U. There are eight cash awards for journa¬
lism, five for literature and four traveling
schol^ships. An award for music was
added in 1943.

PULLEY, grooved wheel mounted on a
blcck and with acord or belt passing over
it. Apulley is asimple machine ^plying
the equilibrium of torques to obtain a
mectu^cal advantage. Thus, the block
and cackle is acombination of ropes and
pulleys used for hoisting heavy weights. A
belt and pulley combination can transmit
motion tern one part of amachine to
another. Variable speed can be obtained
from asingle-speed driving shaft by the
use of stepped or cone-shaped pulleys
with diametm that give the correct speed
ratios and belt tensions. To help prevent
excessive belt wear and slipping, the rim
surface of apulley is a^pt^ to the
material of the belt u^.
PULLMAN, George Mortimer (1831-
1897), US industrialist and inventor of the
first modem railroad string car—the
"Pullman." In 1880, he built amodel com¬
pany town—Pullman. 111. (now part of
Chicago), later site of the pullman strike
PULLMAN STRIKE, May-July 1894,
famous boycott of rolling stock of the
Pullman Ptdace Car Co., Pullman, 111. by
E. V. debs’ American Flailway Union to
protest the company’s wage cuts and vic¬
timization of union representatives. After
Che owners obtained afederal injunction
the strike was broken by federal troops,
and the US labor movement su f fe red a
major setback.
P U L Q U E o r P U L K E , i n t o x i c a t i n g
Mexican drink made from freshly fermen¬
ted sap of several species of maguey
(agave) plants. Ibe alcoholic content is
about 6%.

PULSAR, short for pulsating radio star, a
celestial radio source emitting brief, ex¬
tremely regular pulses of Ei.ECtROMAGNE-
TIC RADIATION (with otie exception, en¬
tirely radio-frequency). Each pulse lasts a
few hundredths of asecond, and the
period between pulses is of the order of
one second or less. The pulse frequency
varies from pulsar to pulsar. The first pul¬
sar was discovered in 1967 by Anilmny
Hewish and S. J. Bell, nie fastest pulsar
yet observed has aperiod of 0.033s, emit¬
ting pulses of the same frequency in the
X-ray and visible regions of the spectrum.
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It is likely that there arc some 10,000 pul¬
sars in the milky.way, though less than
100 have as yet been discovered. It is
believed that pulsars are the neutron star
remnants of supernovae, rapidly spinning
and radiating through loss of rotational
energy.
PULSE, the palpable impul.se conducted
in the arteries representing the trans¬
mitted beat of the heart. Anormal pulse
rate is between 68 and 80, but athletes
may have slower pulses, fever, heart dis¬
ease, anoxia and anxiety increase the rate.
The pulse diaracter may suggest specific
conditions, loss of pulse possibly indicat¬
ing arterial block or cessation of the heart.
PUMA, Felts concolor, the cougar or
mountain lira, the most widespread of
the big CATS of the Americas, occupying
an amazing variety of habitats. Powerful
cats, resembling aslender and sinuous li¬
oness with asmall head, they lead solitary
lives, preying on various species of deer.
The lifespan of apuma in the wild is
about 18 years. Apuma can cover up to
20ft in abound, and will regularly travel
up to 50mi when hunting.
PUMICE, porous, frothy volcanic glass,
usually silica-rich; formed by the sudden
release of vapors as lava cools under low
pressures. It is used as an abrasive, an ag¬
gregate and arailroad ballast.
PUMP, device for taking in and forcing
out afluid, thus giving it kinetic or poten¬
tial ENERGY. The HEART is apump for cir¬
culating blood around the body.

Pumps are commonly used domestically
'and industrially to uanspoit fluids, to raise

liquids, to compress gases or to evacuate
sealed conta iners . Thei r ch ie f use is to
force fluids along pipelines. The earliest
pumps were waterwheels, endless chains
of buckets, and the archimede.s screw.

Piston pumps, known in classical times,
were develops in the 16th and 17th cen¬
turies, the suction types (working by at¬
mospheric pressure) being usual, though
unab le to ra i se wa te r more than abou t
34ft. The STEAM engine was developed to
power pumps for pumping out mines. Pis¬
ton pumps—the simplest of which is the
syringe—are reciprocating volume-dis¬
placement pumps, as are diaphragm
pumps, with apulsating diaphragm in¬
stead of the piston. One-way inlet and out¬
let valves are fitted in the cylinder. Rotary
volume-displacement pumps have rotating
gear wheels or wheels with lobes or vanes.

Kinetic pumps, or fans, work by im¬
parting momentum to the fluid by means
of rotating curved vanes in ahousing;

centrifugal pumps expel the fluid radially
outward, and propeller pumps axially for¬
ward. Air compressors use the turbine
principle (sec also iet propulsion). Air
pumps use compressed air to raise liquids
from the bottom of wells, displacing one
fluid by another.

I f the flu id must not come in to d i rec t
contact with the pump, as in anuclear re¬
actor, electromagnetic pumps are used;
an electric current and amagnetic field at
right angles induce the conducting fluid to
flow at right angles to both (see motc»,
ELEcnuc); or the principle of the linear in¬
duction motor may be used. To achieve a
very high vacuum, the diffusion pump is
used, in which atoms of condensing mer¬
cury vapor entrain the remaining gas
molecu les
PUMPKIN, plant of the gourd family.
The genus includes winter aquashes, but
die term pumpkin usually refers to the
round, orange-skinned ftuit of the vine
Cucurbitapepo.
PUNCH ANT) JUDY, leading characters
in achildren's handpuppet show of the
same name. Punch is descended from Pui-
cinella (Punchinello) of the commedia
DELLA ar te . He is ahooknosed, hunch¬
backed, wifebeating rogue who usually
ends on the gallows or in acrocodile’s
mouth. He is accompanied by his
shrewish wife Judy (originally called
Joan) and their dog, 'Toby. The Devil,
Baby, Hangman, Policeman and Doctor
may also appear. (See also puppet.)
PUNIC WARS, three wars between an¬
cient ROME and CARTHAGE, each marking a
crucial phase in the expansion of the
Roman empire in the western Mediter¬
ranean, the third culminating in the total
destruction of Carthage itself.
PUNISHMENT, imposition of pain or
suffering, deprivation or discomfcMT, on a
person who has infringed the law, rule or
custom of the community. Die anciait
individual exaction of "an eye ftx an eye"
in retaliation or revenge has given way
to socially imposed retribution. Super¬
natural or religious authwity may be ad¬
duced, though this has yielded to argu¬
ments based on the well-being of the
community. Today revenge is seen by
most people as only one aspect of punish¬
ment. Another important aspect is deter¬
rence, and in the 19th and 20th centuries
t h e w o r k o f r e f o r m e r s s u c h a s J o h n -
HOWARD and Elizabeth fry led to reform

and rehabilitation being considered im¬
portant factors. (See criminal law; capi¬
ta l PUNISHMENT; PRISONS.)
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of the 14th day of Adar (Feb. March), a
joyful celebration of the deliverance from
ma-ssacre of Persian Jews, throu^ inter¬
vention by FSTHBR and Mordecai. The
story is told in the Book of Esther.
PURITAN^ English reforming Protes¬
tants who aimed for asimpler form of
worship expressly warranted by Scripture,
devout personal and family life, and the
abolition of clerical hierarchy. They
stressed self-discipline, woric as avocation
and the Christianizing of all spheres of
life. Most were strict Calvinists. The term
"Pur i tan" was first used in the 1560s of
those dissatisfied with the compromise of
the El izabethan sett lement of the church
OF ENGLAND; undcT James 1. after their un¬
successful pleas for reform at the
Hampton Court Conference (1604), some
separated from the Church of England.
Archbishop Laud set about systematic
repression of Puritanism, causing some to
emigra te to Amer ica (see p i lg r im
fathers).

The English civil war—known also as
the Puritan Revolution—led to the estab¬
lishment of PRESBYTERIANISM, but UndCT
Ol ive r c romwel l Pur i tan dominance was
weakened by internal strife. Most Puritans
were forced to leave the Church after the
Restoration (1660), becoming noncon-
FORMLcrs. Many New England settlers
w e r e P u r i t a n , a n d t h e i r i n fl u e n c e o n
America was marked, especially their con¬
cern for education and church democracy.
(See also c o v e n a n t e r s ; h a l f - w a y
COVENANT.)
PUS, off-white or yellow liquid consisting
of inflammatory exudate, the debris of
white BLOOD cells and bacteria resulting
from localized infiammation, esjwcially
abscesses, pus conta ined in cav i t ies is
relatively inaccessible to AirnBiomcs and
may require drainage by surgery. Pus
suggests but does not prove the presence
of bacterial infection.
PUSHKIN, A lexander (1799-1837) .
poet, widely recognized as the founder of
modem Russian literature. Asympathizer
of the DECEMBRIST REVOLT, hc Spent his
adult life in exile or under police surveil¬
lance. His poetic range included the politi¬
cal. humorous, erotic, lyrical, epic, and
verse tales or novels like Ruslan and iMd-
mila (1820), The Prisoner of the Caucasus
(1822) and his masterpiece, Eugene
Onegin (1833). Other works are the great
drama Boris Godunov (1831 )and such
prose works as The Queen of Spades
(1834) and The Captain’s Daughter
(1836 ) ,

PUNJAB (Sanskrit: five rivers), large
wheat-growing region in the NW of the
Indian subcontinent, on the upper Indus
Rplain. Formerly the Brit ish Indian
province of Punjab, it was divided in 1947
into what became known as Punjab
(Pakistan) and Punjab (India). In 1966
Punjab (India) was divided into two fur¬
ther provinces, Punjab (home of a
majority of India's Sikhs) and pre¬
dominantly Hindu Haryana. In the 1980s,
Sikh extremists in the Indian state of Pun¬
jab resorted to violence in an effort to gain
greater Sikh autonomy.
PUPA, an immature stage in the develop¬
ment of those insects which have alarva
completely different in structure from the
adult, and in which "complete" metamor¬
phosis occurs. The pupa is aresting stage
in which the larval structure is reorganized
to form the adult: all but the nervous sys¬
tem changes. Feeding and locomotion are
meanwhile suspended.
PUPFISH, about 30 species of fish
belonging to the killifish family. Pupfish
live in the southwestern US and Mexico,
in springs and streams.
PUPIN, Michael Idvoi^ky (1858-1935),
Hungarian-born US inventor who made
many contributions to th.ephone science
including atechnique whereby longer-dis-
tance communication can be sustained.

PUPPET, figure of aperson or animal
manipulated in dranutic presentations.
There are hand, or glove, and finger pup¬
pets; jointed marionettes string-controlled
from above; and rod puppets, often used
in shadow plays. Puppetry, with which
vENTRtLOQUiSM is associatcd, is an ancient
entertainment, popular in many countries.
(See also punch and judy.)
PURCELL, Henry {cl659-1695). Eng¬
lish composer, the foremost of his time. A
master of melody and counterpoint, he
wrote in every form and style of the
period: odes and anthems for royal oc¬
casions. many choral and in.ttrumental
works, and music for plays and masques,
including his opera Dido and Aeneas
(1689),
P U R E F O O D A N D D R U G L A W S . S e e
C O N S U M E R p r o t e c t i o n : f o o d a n d d r u g
a d m i n i s t r a t i o n .

PURGATORY, in Roman Catholicism,
the place where Christians after death un¬
dergo purifying punishment and expiate
unforgiven venial sins before admission to
HEAVEN. Indulgences, masses and prayers
for the dead are held to lighten their suf¬
fering.
PURIM, the Feast of Lots, Jewish festival
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PUTNAM, Israd ( 1 7 1 8 - 1 7 9 0 ) ,
American patriot and general in the
REVOLUTIONARY WAR. AVeteran of the
F R E N C H A N D I N D I A N WA R S , h e Wa S

Erominent in the Battle of bunker kill,u( had less success as commander o f
Continental forces at the Battle of long is¬
l a n d .

PUTNAM, Rufus ( 1 7 3 8 - 1 8 2 4 ) ,
American pioneer who served in the
FRENCH AND iNiXAN WARS and IE many of
the engagements of the revolutionary
WAR. He emerged abrigadier general and
chief engineer of the anny, and in 1786
helped organize the Ohio Company of As¬
sociates. In 1788 he led the first settlers
into Ohio and founded Marietta.
PUTREFACTION, the natural decom¬
position of dead organic matter, in parti¬
cular the anaerobic decon^wsition of its
FROTBiN by BACTERIA aod FUNGI. This
[macess produces foul-smelling substances
such as AMMWiA. hydrogen sulfide and or¬
ganic sulfur compounds. The amino-acid
nitrogen of the protein is recycled by in¬
corporation in the bacteria and fimgi.
P’UYI, Hairy (also known as HsOan-
I’ung: 1906-1%7), last Chinese emperor
of the Ch'ing (Manchu) dynasty (1908-
12) and Japan's puppet emperor of
Manchukuo (manchuria), 1934-45. He
died in Peking.
PYGMY, term used to denote those
peoples whose adult males are on average
less than Sft ta l l . Some Kalahar i Desert

Bushmen are of pygmy size, but the most
DOt^le pygmys are the Mbuti, or Barn-
b u d , o f t h e I t u r i F o r e s t . Z a i r e , w h o .
through their Afferent blood type, skin
c o l o r a n d o t h a c h a r a c t e r i s t i c s , a r e
regarded as distinct from the suirounding
peoples and were probably the origina] in¬
habitants of the region. AStone Age
people, they are nomadic hunters living in
groups of 50 to 100. Asian pygmies are
generally termed Negritos. Peoples rather
larger than pygmies are describe as pyg-
mo id .
PYLE, Ernie (Ernest Taylor Pyle; 1900-
1945), US journalist and war correspon¬
dent. He accompanied US troops to all the
major fronts in NAfrica and Europe, and
his popular news column won aPulitzer
Prize in 1944. He was killed by Japanese
machine-gun fire during the Okinawa
campaign.
PYLE, Howard (1853-1911). US writer
and il lustrator of children’s bwks such as

The Merry Adventures of Robin Hood
(1883) and The Story of King Arthur and
His Knights {l9Gi).

PYLOS (modem Greek Pilos. fbrmeriy
Navarino), ancient port in the S'w
Pelopoonese, Greece, site of aMycenean
palace of die 1200s BC associated with
king Nestor.
PYM, Jfoto (C1584-1643), &iglisb states¬
man. APURITAN, he led parliamentary
position to Charles iand organized
impeachment of the Duke of Buckingham
(1626). Dominating the short and long
PARLIAMENTS he lurrowly esc^ied arrest
by the king in 1642, and arranged an al¬
liance with the COVH4ANTERS (1643).
P Y N C H O N , T h o m a s ( 1 9 3 7 - X U S
novelist whose works, influence by
James Joyce and Vladimir nabokov, are
noted for dieir ingenious wordplay and
complexity. His novels include V(1963),
The Crying of Lot 49 (1966) and Gravity’s
Rainbow (1973), aNational Book Award
w i n n e r .

P’YONGYANG, capital and largest city
of North Korea. It lies on the Taedong R
in an important coal-mining area and is a
majOT industrial center producing iron,
steel machinery and textiles. An ancient
settlement it was the capital of the
Choson kingdom in the 3rd-century BC.
The ci^ was severely damaged during the
Korean War. Pop 2,180,000.
PYRAMID, apolyhedron whose base is a
polygon and whose sides are triai^les
having acommon vertex. Apyramid
whose base is triangular is termed a
tetrahedron (or triangular pyramid); one
whose base is regular polygon is termed
regular; one with asquare base, square;
one with arectangular base, rectangular.
PYRENEES, mountain range between
France and Spain, stretching 270mi from
die Bay of Biscay to the Mediterranean
and rising to Pico de Aneto (11,168ft) in
the central section. The average height is
abou t 3 ,S (X ) f c and the max imum w id th
about 50mi. There are extensive forests
and pasture land. Mineral deposits include
iron, zinc, bauxite and talc, and there are
sports and health resorts and agrowing
tourist industry.
PYRENEES, Peace of the (Nov. 7,
1659), by which the Fianco-Spanish war
(1648-59) ended in French preeminence
in Europe. France secured Roussillon,
parts of Flanders, and amarriage contract
between LOUIS xiv and Marie-Therfese,
daughter of phiup iv of Spain.
PYRITE, or iron pyrites (FeSj, iron (II)
disulfide), ahard, yellow, common sulfide
known as fool's gold from its resemblance
to gold. Of worldwide occurrence, it is an
we of SULFUR. It crystallizes in the

ê
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isometric system, usually as cubes. It al¬
ters to goethite and limonite.
PYRRHO OF ELIS (c360-c270 BC),
Greek philosopher the founder of skep¬
ticism. He taught that, as nothing can be
known with certainty, suspension of judg¬
ment and imperturbability of mind are the
true wisdom and source of happiness.
PYRRHUS (c31^272 BC) . k ing o f
Epirus. NW Greece. King at 12, be served
w i t h D e m e t r i u s I o f M a c e d o n i a i n A s i a

Minor, was helped by ptolemy iof Egypt
to regain his throne, and later won and lost
Macedonia. His costly victory over the
Romans at Asculum (279), during an
Italian campaign, gave rise to the term
"Pyrrhic victory.” Further campaigns in
Macedonia and Sparta failed. He was
killed in Argos.
PYTHAGORAS (c570-c500 BC). Greek
philosopher who founded the Pythagorean
school . At t r ibuted to the school are: the

proof of PYTHAGORAS' 'mp.OREM; the sug¬
gestion that the earth travels around the
sun, the sun in turn around acentral Tire;
o b s e r v a t i o n o f t h e r a t i o s b e t w e e n t h e

lengths of vibrating strings that sound in
mutual harmony, and ascription of such
ratios to the distances of the planets,
which sounded the "harmony of the
spheres': and the proposition that alt
phenomena may be reduced to numerical
re lat ions.

The Pythagoreans were also noted for
their concept of the soul, the life of
moderation and their interest in medicine.
P Y T H A G O R A S
Pythagorean Theorem, the statement that
for any right-angled ttuanole the square
of the hypotenuse is equal to the sum of
the squares of the other two sides. The
ear l i es t known fo rma l s t a temen t o f t he
theorem is in the Elements of bucud, but
i t seems that the basis of i t was known

long before this time and, indeed, long
be fo re the t ime o f Py thagoras h imse l f .
(See also EuajDEAN gech^etry.)
PYTHONS, the Old World equivalent of
t h e N e w Wo r l d b o a s l i k e t h e m s n a k e s

bearing small spurs as the vestiges of
hindlimbs. These two groups are clearly
the closest relatives of the ancestral snake
type. Like boas, pythons are non-
venomous constrictors. They are found
from Africa to Australia in awide variety
of habitats. All have bold color patterns in
browns and yellows. The largest species,
the reticulate python of Asia, reaches 33ft.
Pythons feed on small mammals, birds,
reptiles and frogs; the larger African
species also take small antelope.

17th letter of the alphabct;traceable to the
Semitic lener koph and the archaic Greek
letter koppa. Qis used to designate a
hypothet ical source of the synorc

G O S P E L S .

QADDAFI, Muammar a l - (1942- ) .
Libyan leader. One of agroup of army of¬
ficers who deposed King Idris in 1969, he
became chairman of the ruling Revolu¬
tionary Command Council and com-
m a n d e r - i n - c h i e f o f t h e a r m e d f o r c e s .
Vehemently anti-Israel he supported
several insurgent and teirorist groups
around the world. 7716 vast oil resources in
Libya increased his influence. In the
1980s he sought to overthrow the govern¬
ments of CHAD and Sudan.

QATAR, oil-rich stale on apeninsula in
the Persian Gulf bordering Saudi Arabia
on the west. Mainly desert, it is dominated
by the oil industry, centered in the Dukhan
oilfield in WQatar, one of the richest in
the Middle East. ABritish protectorate
from 1916. the country became inde¬
pendent in 1971. After the petroleum in¬
dus t r y was na t i ona l i zed i n 1976 ,
petroleum revenues were used to fund so¬
cial and economic development.

T H E O R E M , o r

Official name: State of Qatar
Capital: Doha
Ar-ea: 4,400sq ml
Population: 318,000
Growth ra te : 5 .3%
Language: Arabic; English
Religion: Mu.slim
Monetary unitfs): 1Qatar riyal
=100 d i rhams
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QUEVER, or query fever, infectious dis¬
ease due to Coxiella, an organism inter¬
med ia te be tween bac te r i a and v i r uses ,
causing fever, headache and often dry
cough and chest pain. It is transmitted by
t i cks f tom va r ious fann an ima ls and i s

common among farm workers and
veterinarians. Its course is benign, but
TETRACYCUNES may be used.
QUADRANT, asimple astronomical and
navigational instrument used in early
rimes to measure the altitudes of the sun
and Stan. It consisted typically of apair of
sights, acalibrated quadrant (quarter) of a
circle, and aplumb line. (See also SEX-
T > w . )
QUADRAPHONIC SOUND. See high
n O E U T Y .

QUADRUPLEALLIANCE, an all iance
of four countries. Historically, the most
famous are; (1) An alliance between
England. France, Austria and the Nether¬
lands formed in 1718 to prevent Spain
from changing the terms of the Peace of
iriRBCHT. Spain later joined the alliance.
(2) An alliance between Britain, Austria,
Russia and Prussia, signed in IS14 and
renewed in 1815. Its purpose was to defeat
Napoleon and after his defeat and liist ab¬
dication to ensure that France abided by
the terms of the 1815 Treaty of paws.
QUAESTOR or QUESTOR, an official
in ancient Rome. In the early republic
quaestors acted as magistrates in criminal
cases. They later took on financial respon¬
sibilities. The quaestorship commonly rep¬
resented the first stage in asenator’s
political career.
QUAILS, two distinct groups of game
birds: Old World and New World quails.
Small, rounded ground birds of open
country, they feed on insects, grain and
shoots. TTiey rarely fly even when dis¬
turbed. The tiny painted quail was carried
by Chinese mandarins to warm the bands.
Family: Phasiaitidae.
QUAKERS, or Society of Friends, a
c h u r c h k n o w n f o r i t s p a c i fi s m ,
humanitarianism and emphasis on inner
quiet. Founded in 17tb<eniury England
by George fox, it was persecuted for its
rejection of organized churches and of any
dogmatic cre^ and many Quakers
emigrated to America, where in spite of
early persecution they were prominent
among the colonizers. In 1681 William
PENN established his "Holy Experiment" in
Pennsylvania, and ftom that point the
church's main growth took place in
Amer ica .

The early Quakers adopted adisrinctive.

simple style of dress and sfieech, and
simplicity of manner is still acharac¬
teristic Quaker trait. They have no formal
creed and no clergy, putting their trust in
the "inward light" of God’s guidance.
Their meetings for worship, held in "meet¬
ing houses," follow atraditional pattern of
beginning in silence, with no set service
and no single speaker. TTie Quakers have
exercised amoral influence dispropor¬
tionate CO their numbers through actually
practicing what they believe, particularly
pacifism. In the US they were prominent
abolitionists and have been among the
pioneers of social reform. They today
number about 126,000 in the US.
QUANTRILL, Wil l iam Clarke (1837-
1865), Confederate guerrilla leader in the
Amer ican c iv i l war. Acr imina l before the
war, (^antiill was made aConfederate
captain in 1862. On Aug. 21, 1863, with a
force of 450 men he attacked the town of

Lawrence, Kan., and slaughtered 130
civil ians. He was kil led while on araid in

Kentucky.
QUANTUM MECHANICS, fundamen¬
ta l theory o f smal l -sca le phys ica l
phenomena (such as the motions of
ELECTRONS withui ATOMS), developed
during the 20th century when it became
clear that the existing laws of classical
mechanics and electromagnetic theory
were not successfuUy applicable to such
systems. Because quanmm mechanics
treats physical events that we cannot
directly perceive, it has many concepts un¬
known in everyday experience.

De BROGUE s t ruck ou t f r om the o l d
QUANTUM THEORY when he suggested that
particles have awavelike nature, with a
wavelength h/p {h being the Planck con¬
stant and pthe particle momentum). TTiis
wavelike nature is significant only for par¬
tic les on die molecular scale or smal ler.
T h e s e i d e a s w e r e d e v e l o p e d b y
schrOdincer and others into the branch of

quantum mechanics known as wave
MECHANICS. HEISENBERG Worked along
parallel lines with atheory incorporating
only observable quantities such as energy,
using matrix algebra techniques. The un-
CERTAOTY PRINCIPLE is fundamental to
quantum mechanics, as is Pauli’s ex¬
clusion PRINCIPLE. DIRAC incorporated
relativistic ideas into quantum mechanics.
QUANTUM THEORY, theory develop¬
ed at the beginning of the 20th century to
account for certain phenomena that could
not be explained by classical physics.
Planck described the previously unex¬
plained distribution of radiation from a
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QUARRYING, excavation, torn open-
pit mines, of dimension stone (cut stone)
or crushsed stone to be used for building
projects or ornamentation. The methods of
extraction depend on the ultimate use of
the rock- Valuable building stone such as
marble, granite and slate for roofing have
to be handled carefully to avoid damage.
QUARTERING ACT, See; Revolution¬
ary War in America.
QUARTZ, rhombohedral form of silica,
usually forming hexagonal prisms, color¬
less when pure ("rock crystal"). Acom¬
mon minerd, it is the chief constituent of
SAND, SANDSTONt, quoTtzite and funt, an
essential constituent of high-silica igneous
rocks such as oranitc. rhyolite and peg¬
matite, and also occurs as the gems: chal¬
cedony: agate; jasper; and onyx. (Juartz is
piezoelectric (sec piEZOEUtcrRicrrY) and is
used to make oscillators for clocks, radio

and radar and to make windows for optical
instruments. Crude quartz is used to make
glass, glazes and abrasives, and as aflux.
QUASAR, or quasi-stellar object, a
lelescopicdly star-like celestial object
whose srecmuM shows an abnormally
large red shift. Quasars may be extremely
distant objects-perhaps the inexplicably
bright cores of galaxies near the limits of
the known universe-receding hum us at
high velocities. The spectra of quasars,
however, do not seem to be affected by
the interpolation of intergalactic gas.
Quasars also show variability is light and
radio emission (although the first quasars
were discovered by radio astronomy, not
aU are radio sources). These phenomena
might indicate that quasars instead are
comparatively small objects less than
0.3pc across, and that they are compara¬
tively close to us (larger-and more distant-
objects being unlikely to vary in this way).
There are about 200 quasars in each
square degree of the sky.
QUASIMODO, Salvatore (1901-1968),
Italian poet and translator of poetry
awarded the 1959 Nobel Prize for Litera¬
ture. During and after WWU he turned
(originally because of his opposition to
Fascism) from acomplex, introverted her¬
metic style to social protest and examina¬
tion of the plight of the individual as in
Day after Day (1947).
QUATERNARY, t he pe r i od o f t he
CBNOZOic whose beginning is marked by
the advent of man. It has lasted about 4
million years up to and including the
present. (See also tertiary, geology.)
QUAY, Matthew Stanley (1833-1904),
US politician. Alawyer, he fought in the

BLACKBODY by assuming that electromao-
NCTic RADIATION cxists in di.scrcte bundles

known as quanta, each with an ^ekoy
E=hv (v being the radiation frequency and
h a u n i v e r s a l c o n s t a n t - t h c P l a n c k c o n ¬
stant). Einstein also used the idea of quan¬
ta to explain the photoelectric effect, es¬
tablishing, that electromagnetic radiation
has adual nature, behaving both as awavf.
motion and as astream of particlelike
quanta. Measurements of other physical
quantities, such as the frequencies of lines
in atomic spectra and the energy losses of
electrons on colliding with atoms, showed
that these quantities could not have acon¬
tinuous range of values, discrete values
only being possible.

With RimtERPORD'S discovery in 1911
that ATOMS consist of asmall positively
charged nucleus surrounded by electrons,
attempts were made to understand this
atomic structure in the light of quantum
ideas, since classically the electrons would
radiate energy continuously and collapse
into the nucleus, bohr postulated that an
atom only exists in certain stationary (i.e.,
nonradiating) slates with definite energies
and that quanta of radiation are emitted or
a b s o r b e d i n t r a n s i t i o n s b e t w e e n t h e s e
scates-hc successfully calculated the sia-
donary states of hydrogen. The new quan¬
tum MECHANICS was developed cl925 to
take its place.
QUAPAW INDIANS, North American
plains Indians of the Siouan language
group. By the 17th century they had
migrated from the Ohio valley to near the
mouth of the Arkansas R. They relin-
guished most of their lands to the US in
1818. About 750 remain, living on a
reserve in OkJa.
QUARANTINE, period during which a
person or animal must be kept under ob¬
servation in isolation from the community
after having been in contact with an infec¬
tious DISEASE The duration of quarantine
depends on the disease(s) concerned and
their maximum length of incubation. The
term derives from the period of 40 days
that ships from the Levant had to wait
b e f o r e t h e i r c r e w s c o u l d d i s e m b a r k a t
medieval European ports, from fear of
their carrying plague
QUARK. See subatomic particles.
QUARLES, Bei^jamin Arthur (1904- ),
US historian, teacher and writer of the im¬
pact of African-American culture on US
history. His writings include The Negro in
the Civil War (1953), The Negro in the
American Revolution (1961), and The
Negro in the Making of America (1964).
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Civi l War and later became boss of the

Republican Party machine in Pa., making
skilUul use of patronage.

Elected US senator 1887. he was un¬
seated in 1899 after comiption charges,
but reelected 1901.

QUAYLE, Jtrfin Danforth (1947- ), US
politician, vice-president of the US (1989-
92). Aconservative Indiana Republican,
he served in the US House of Repre¬
sentatives (1977-81 )and die US Senate
(1981-89). In 1988 the Republican
presidential nominee, George Bush,
selected him as his running mate as repre¬
sentative of the "baby boom" generation.
QUEBEC, the largest province in Canada,
stretching from Hudson Bay to Sof the St.
Lawrence R.

developed- Industries include paper,
aluminum processing, foodstuffs, textUes,
chemicals and metal products. Montreal
and Quebec City are the leading manufac¬
turing centers with ships, automobiles,
aircraft and railway rolling stock the prin¬
cipal manufactures. The chief mineral
products are iron ore. asbestos and copper.
Dairying is tlie most important branch of
agriculture, and Queb '̂s forestry ac¬
counts for nearly half of Canada’s wood
and paper products. The developmwit of
iron ore mines in the NE has encouraged
development of asteel industry.
History. The first permanent settlement in
Quebec dates from 1608 when Champlain
built atrading post at the site of Quebec
City. From then until defeat by the British
in the french and tNDtAN war (1754-63),
the French controlled the province. Since
the advou of Bri t ish rule in 1763,
Quebec’s history has been dominated by
its effort to preserve its French identity, in
which die Quebec act of 1774 played a
significant part. In 1837 arevolt under L.
J. Papineau flared up. In 1867 Quebec be¬
c a m e a f o u n d i n g p r o v i n c e o f t h e
Dominion of Canada, with considerable
a u t o n o m y. I n d i e 1 9 6 0 s a F r e n d i
separatist movement emerged, led by the
Parti Qu^ie^ois of Ren£ Levesque. The
failure of all the Mbo' provincial govern¬
ments to amrove a1988 agreement that
recognized Quebec as a"distinct society"
and granted additional powers to provin¬
cial governments reviv̂  separatist senti¬
ment in Quebec and created aconstitu¬
tional crisis for Canada.
QUEBEC, the capita! of Quebec province,
situated on the St. Lawrence R. Founded

in 1608 by champlain, it is Canada’s
oldest city. (Quebec has remained essen¬
tially French, and more than 90% of its
citizens claim French ancestry. Today it is
aleading manufacturing center and trans¬
atlantic port. Industries include shipbuild¬
ing, paper milling, food processing,
machinery and textiles. Tlie city is amajor
tourist attraction. Pop (city) 164,580;
(metro) 603,000.
QUEBEC, Battle of, the most important
battle of the french and Indian war,
w h o s e o u t c o m e t r a n s f e r r e d c o n t r o l o f
Canada f r om F rance to B r i t a i n . F rench
troops under montcalm were defending
Quebec City.

On the night of Sept. 12, 1759, British
troops under wolfe silently scaled the
cliffs Wof the city to the Plains of
Abraham. After ashort, bloody battle the
F r e n c h fl e d . B o t h Wo l f e a n d M o n t c a l m

Name of province: Quebec
Joined Confederstioa: My 1,1867
Capita); Quebec
Area: 594.860sq mi
Population: 6,689.500

Land. Over 90% of the province lies
within the Canadian Shield, agreat rocicy
plateau, much of it an uninhabited wilder¬
ness of fcHcsts, lakes and streams. South
of the shield are the agricultural St.
Lawrence lowlands containing most of the
cities of Quebec. The third major region is
the Appalachian uplands in die SE. The
St. L̂ mnce R, running through Quebec,
has played akey role in its development.
People. Queb '̂s population is con¬
centrated in the S. About 85% are urban
dwellers. French-Canadians, most of them
descendants of 17th- and 18th-centuiy
settlers, constitute 80% of the population;
there are separate radio and TV stations
and newspapers for French and English.
French was made the official language of
education, business and government by
the French Language Charter of 1977.
R o m a n C a t h o l i c i s m d o m i n a t e s t h e
religious life of the province.
Economy. Quebec has vast resources of
r a w m a t e r i a l s a n d a l m o s t l i m i t l e s s
hydroelectric power that are still being
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region of Austraiia, 667,000sq mi in area.
Tropical and eucaJyptus forests in the
rugged east contrast with pasture and
desert on the vast Wplain. It produces
sheep, nearly half of Australia's cattle, and
such crops as sugarcane, wheat, cotton
and fruit. Brisbane is the state capital.
QUEENSTON HEIGHTS, Bat t le of ,
battle in the war of I812, at Queension
Heights, SOntario, near Niagara Falls
(Oct. 13, 1812). Though the British com¬
mander, Sir Isaac Brock, was killed, the
US invaders, led by Stephen Van
Rensselaer, were successfully repulsed.
QUETZAL, bird (Pharomacnismoccino)
in the trogon family. Compared to the
cream-colored females, the resplendent
quetzal males display long tails-up to 3ft-
and brilliant feathers colored gran on
their backs, gold on their heads, with deep
red on theirundeisides.
QUETZALCOATl, the plumed serpent,
ancient Mexican god identified with the
morning and evening star. He is said to
have ruled the pre-Aztec toltec empire
and to have invented books and the calen¬
dar. Whether he was an historical chieftain
or merely mythological is not certain.
MOKTEZUMA II Welcomed coirrts, believing
him to be descended from the god.
QUEVEDO YVILLEGAS, Franc isco
Gomez de (1588-1645), great Spanish
satirist, poet and prose writer. Master of
the concepiismo style of terse and arrest¬
ing intellectual conceits, he is be.si known
for The Life of aSwindler (1626), a●
parody of the picaresque novel, and
Visions (1627), abitter, fantastic view of
the inhabitants of hell.
QU1CH£ INDIANS, largest Guatemalan
Indian group, now numbering about
340,000, found mainly in the Whigh¬
lands. Of Mayan linguistic stock, they
have, since their conquest in 1524 by the
Spanish Pedro de Alvarado, colorfully
adapted many Western customs and
religious traditions to their own.
QinCKSANT), sand saturated with water
to form asand-water suspension possess¬
ing the characteristics of aliquid. Quick¬
sands may form at rivermoulhs or on
sandflats, and are dangerous as they ap¬
pear identical to adjacent sand. In fact, the
DENsrrv of the suspension is less than that
of the human body so that, if aperson
does not struggle, he may escape being
engulfed.
QUIMBY, Phineas Parkhursl (1802-
1866), US pioneer of mental healing, an
early user of suggestion as atherapy. A
strong influence on Mary Baker eddy, he

were mortally wounded.
QUEBEC ACT, passed by the British
Parliament in 1774, one of the in¬
tolerable ACTS. It guaranteed the use of
the French civil code and established
religious freedom for the Roman Catholic
Church in Quebec, and extended Quebec’s
boundary to the Ohio and Mississippi
r ivers .
QUEBEC CONFERENCE, aconference
in the city of Quebec, Oct. 1864, that laid
t h e f o u n d a t i o n s o f t h e C a n a d i a n C o n ¬
federation. Representatives from the
British provinces in NAmerica produced
aseries of 72 resolutions outlining a
centralized federal union. This became the
b a s i s o f t h e B r i t i s h n o r t h A m e r i c a a c t
(1867) which created the Dominion of
Canada.
QUECHUA, SAmerican Indians, once
part of the inca empire and now living
mostly as peasants in the Andean high¬
lands from Colombia to NChile. Quechua
is also the name of the family to which the
official language of the Incas belonged,
and some 28 languages of the family are
still spoken.
QUEEN, female monarch or the wife of a
king, with all the powers allowed by the
country that she rules. Aconsort is the
wife of aking; and adowager queen is the
widow of aking.
QUEEN, Ellery, pen-name and fictional
hero of detective writers Frederic Dannay
(1905-1982) and Manfred B, Lee (1905-
1972). Their successful The Raman Hai
Mystery (1929) was followed by over 100
other novels characterized by complexity
of plot. Ellery Queen's Mystery Magazine
was founded in 1941.
QUEEN ANNE’S WAR. See french and
I N D I A N W A R S .

QUEENS, the largest and second most
populous of the five boroughs that make
up the city of New York. Queens is lo¬
cated at the western end of Long Island
and is linked to Manhattan by an intricate
network of tunnels and bridges crossing
the East River. In the southern pan of the
borough are several race-courses and the
John F. Kennedy International Airport.
QUEENSBERRY RULES, the basic
rules of modem boxing, drawn up in 1865
under the auspices of the 8th Marquess of
Queensberry, supplanting the old London
prize-ring rules. Innovations included the
use of padded gloves instead of bare fists,
a10-second count to deteraiine aknock¬
out, and the division of the bout into
rounds with intermissions.
QUEENSLAND, state in the northeastern
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is regarded as afather of the New 'ntoughi
m o v e m e n t .

QUINCY, Jos iah (1772-1864) , US
politician, educator and author. Elected to
Congress in 1804, he resigned in 1813
after opposing the war of I812. He later
distinguished himself as alefonning
mayor of Boston (1823-28) and as presi¬
dent of HARVARD UNIVERSTTY (1829-45).
QUIN^ Willard Van Orman (1908- ).
US philosopher and logician, best known
fw his rejection of such long-standing
philosophical claims as that analytic
("self-evident")
fundamentally distinguishable from syn¬
thetic (observational) statements, and dtat
the concept of synonymy (sameness of
meaning) can be exemplified.
QUININE, substance der ived f rom
CINCHONA bark from South America, long
used in treating avariety of ailments. It
was preeminent in early treatment of
MALARIA unt i l d ie 1930s, when atabr ine
was introduced; after this more suitable
quinine derivatives such as chloroquine
were synthesized. Quinine is also amild
analgesic and may prevent cramps and
suppress heart riiythm disorders. Now
rarely used, its side effects include vomit¬
ing, deafness, vertigo and vision distur¬
bance.
QUINSY, acute complicadon of tonsil-
t rns in wh ich abscess fo rmat ion causes
spasm of the adjacent jaw muscles, fever
and severe pain. Incision and drainage of
the PUS produce r^id relief, though an¬
tibiotics are helpful and the tonsils
s h o u l d b e e x c i s e d l a t e r .

QUITO, capital and second largest city of
^uador and oldest capital in SAmerica,
is located just Sof the equator at the foot
of the Pichincha volcano, at an altitude of
9,3S0ft. Seized from the incas by a
Spanish conquistador in 1S34, it is famous
for its Spanish colonial architecture. It has
minor industries. Pop 1,121,800.
QUORUM, the number of members who
must be preseiu before an organization
can legally transact business. This num¬
ber, or proportion, varies with the con¬
stitution or by-laws of die organization
concerned, but legislative bodies cannot
usually pass laws unless amajority of
their members are present.
QUh®AN, village on the NW shore of
the Dead Sea, on the West Bank of Jor¬
dan, near the caves where the dead sea
scrolls; were found (1947). Built by ES-
SENES (ct30-cll0 BC). it was destroyed
by an earthquake (31 BC), rebuilt, and
d̂ troyed again by die Romans (68 AD).

R
18th letter of the alphabeu corresponding
to Greek rho and Semitic resh ("head").
Its present capital form comes from classi¬
ca l La t in ; the sma l l l e t te r de r i ves f rom
(Taiolingian script
RA, sun god of ancient Egypt, one of the
most important gods of the pantheon.
From the 6th dynasty all pharaohs claimed
descent from Ra. He was commonly rep¬
resented as afalcon or falcon-headed frg-
ure with the solar disk on his head.
RABBI (Hebrew: my master, or my
teacher), the leader of aJewish religious
con^gatioQ with the role of spiritual
leader, scholar, teacher and interpreter of
Jewish law. The term originated in Pales¬
tine, meaning merely religious teacher,
after the retuni from exile and destruction
of the hereditary priesthood, the more offi¬
cial role of arabbi developing from the
Middle Ages.
RABBIT^ herbivorous members of the
Lagomorpha, usually with long ears and a
wh i te scu t fo r a ta i l . Bes t known i s the
European rabbit Oryctoiagus cuniculus.
These live in discrete social groups in
colonial burrows. T«ritory is defenc^ by
all members of the group and within the
group there is distinct dominance ranking.
It attains maturity at three months and can
breed every month thereafter. In many
areas they have reached plague propor¬
t i o n s . N u m b e r s h a v e b e e n r e d u c e d i n
Australia and Europe by introducing
myxomatosis
RABELAIS, Francois (14947-1553),
French monk, doctor and humanist author
of Gargantua and Patuagruel (four books
1532 652, ̂ uaWy afifth 1564). TTiis ex¬
uberant mixture of popular anecdote,
baw^ and huge erudition with vastly in¬
ventive lai^age and broad satire of
tyrants and bigots recounts two giants
quest for the secret of life.
RABI, Isidor Isaac (1898-1988), Aus-
trian-bom US physicist whose discovery
of new ways of measuring the m^netic
propeities of atoms and molecules both
paved the way for the development of the
maser and the atomic c lock and earned

s t a t e m e n t s a r e
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schools, he surpassed his rival corneuxb
with seven tragedies, from Andromaque
(1667) and Briiannicus (1669) to Phidre
(1677), possibly his masterpiece. His
greatness lies in the beauty of his verse,
expressing both powerful and subtle emo¬
tions, and the creation of tragic suspense
in aclassically restrained form.
RACING. See au tomob i l e r ac i ng ; ho rse
R A a N G .

RACISM, the theory that some races are
inhererttly superior to others. The concept
of racism in the early 19th century was
really an offshoot of nationausm, and em¬
phasis was placed on the development of
individual cultures. But at the same time a
systematic study of human types was
revealing the existence of races distin¬
guished by physical characteristics.
Despite the theories of unnaeus and
BLUMENBACH that environment rather than
heredity molded intellectual development,
many theorists associated culture with
race, and assumed white superiority.
Guided by such thinkers as Count dt
Gobineau (1816-82). aconcept of "tribal
nationalism" began to appear. It was used
to justify IMPERIALISM, thc imposition of
colonial status on backward peoples, and
finally the concept of the "master race"
fostered by the Nazis. The mass exter¬
minations before and during WWIl.
together with advances in AmwtopOLOOY,
discredited racism as atenable intellectual
doctrine. (See also race.)
RACK, implement of torture made of a
wooden structure with rollers at two ends.
The rollers were wound, pulling the at¬
tached legs and arms of avictim from
their joint sockets.
R A C K H A M A r t h u r ( 1 8 6 7 - 1 9 3 9 ) .
English artist best known for his fanciful,
delicately colored illustrations for chil¬
dren’s books such as Grimm's Fairy Tales
(1900), Peter Pan (1906) and AWonder
Book{l922).
RADAR (radio detection and ranging),
system tĥ  detects long-range objects and
detenriines their positions by measuring
the time taken for radio waves to travel to

the objects, be reflected and return. Radar
is used for navigation, air control, fire
cont ro l , s to rm detec t ion , in radar
astronomy and for catching speeding
dr i ve rs .

There are two main types of radar: con¬
tinuous-wave radar, which transmits
continuously, the frequency being varied
sinusoidally, and (^eccs the signals
received by their instantaneously different
frequency; and the more common pulsed

him the 1944 Nobel Prize for Physics.
RABIES, or hydrophobia, fatal virus
disease resulting from the bite of an in-
teaed animal, usually adog. Headache.
FEVER, and an overwhelming fear, espe¬
cially of water, arc early symptoms fol¬
lowing an iNCUBATicw period of 36 weeks;
PARALYSIS, spasm of muscles of swallow¬
ing, respiratory paralysis, deurjum, con¬
v u l s i o n s

CEPHALITIS follow. Wound cleansing, an-
drabies vaccine and hyperimmune ̂ rum
m u s t

cases to prevent the onset of these
symptoms.
RABIN, Yitzhak (1922- ). Israeli soldier
and Labour Party politician. Chief of staff
in the Six-Day War (1967). he was prime
minister 1974-77 and defense minister in

the national unity government in 1984-88.
In 1992 he replaced Shimon Peres as
leader of the Labor Party and. after the
labor victory in the election of June 1992.
became prime minister. On Sept. 13.1993
he signed an agreement with the PLO for
mutual recognition.
RACCOONS, probably the best known
of the American mammals, stout, bearlike
animals, 600mm to Im (2.0-3.3ft) long
with adist inct ive b lack mask and five to

eight black bands on the bushy tail. They
live in trees, alone or in small family
group.>i. descending at night to forage for
crayfish, frogs and fish in shallow pools.
Family; Proc^nidae.
RACE, within aspecies, asubgroup most
of whose members have sufficiently dif¬
ferent physical characteristics from those
exhibited by most members of another
subgroup for it to be considered as adis¬
tinct entity. In particular the term is used
with respect to the human species, Homo
sapiens, the three roost commonly distin¬
guished races being Caucasoid. Mongo¬
loid and NEGROID. However, in practice it
is impossible to make imambiguous dis¬
tinctions between races: aclassification by
color would yield aquite different re.sult
to one by blood-group.
RACHMANINOV, Serge i VasUyevk
(1873-1943), Russian composer and vir-
moso pianist. After asuccessful career in
Russia he left in 1917, settling in Switzer¬
land (until 1935) and then the US. His ex¬
tensive output of piano symphonies, songs
and choral music includes such popular
w o r k s a s t h e S e c o n d P i a n o C o n c e r t o
(1901 ) .
RACINE, Jean BaptisU (1639-1699),
greatest of French tragic dramatists. After
aJANSENiST education at Port Royal

a n d C O M A d u e t o a n e n -

be instituted early in confirmed
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radar. This latter has ahighly directional
antenna which scans the area system^ical-
ly or tracks an object. Acavity magnetron
or klystron emits pulses, typically 400 per
second, Is across and Mafrequency of
3GHz. Aduplexer switches the antenna
automatically from transmitter to receiver
and back as appropriate. The receiver con¬
verts the echo pulses to an intermediate
frequency of about 30MHz, and they are
then amplified, converted to avideo sig¬
nal. and displayed on acathode-ray tube.
Asynchronizer measures the time-lag be¬
tween transmission and reception, and this
is represented by the position of the pulse
on the screen. Electronic {mxessing can
reduce noise by adding together succes¬
sive pulses so Aat the noise tends to can¬
cel out.

Over-the-horizon radar is possible when
atmospheric conditions form a"duct"
through which the waves travel. Various
display modes are used: commonest is the
plan-position indicator (PPI). showing
horizontal position in polar coordinates.
(See alsoLORAN.)
RADCLIFFE, Ann (bom Ann Ward;
I764_lg23), English novelist remembered
for her gothic novels, notably The
Mysteries of Udolpho (1794) and The

RADCLIFFE-BROWN, Alfred Re^nald
(1881-1955), British anthropologist who
wrote important studies of kinship and so¬
cial organization. His Andaman Islanders
(1922; rev. 1948) was apioneering work
in structural anthropology.
RADIAN, in mathematics, an alternative
unit CD Che degree of measuring angles. It
is the angle at the center of acircle, when
the center is joined to the two ends of an
arc equal in length to the radius of the
c i r c le .
RADIATION, the emission and propaga¬
tion through space of electromagnetic
RADIATION or SUBATOMIC PARTICLES. Ex¬
posure to X-RAYS and gamma rays is
m e a s u r e d i n r o e n t g e n u n i t s ; a b s o r b e d
dose of any high-energy radiation in rads.
RADIAT ION S ICKNESS,
nausea, loss of appetite and vomiting oc¬
curring several hours after exposure to
ionizing radiation in large doses. This oc¬
curs as an indust r ia l o r war hazard, or
more commonly fo l lowing radut ion
THERAPY fo r CANCER. LYMPHOMA OT
LEUKEVUA. Large doses of radiation may
cause bone mairow depression with
anemia, agranulocytosis and bleeding, or
gastrointestinal disturbance with disten¬
sion and bloody diarrhea. Skin etydiema

and ulceration, lung fibrosis, nephritis and
premature arteriosclerosis may follow
radiation and there is arisk of malignancy
developing.
RADUTION THERAPY, use of ioniz¬
ing RADIATION, as rays from an outside
source or from radium or other radioactive
metal implants, in treatment of malignant
DISEASE—CANCER, LYMPHOMA and LEUKE¬
MIA. The principle is that rapidly dividing
TUMOR ce l ls a re more sens i t i ve to the
destructive effects of radiation on nucleic
ACIDS and are therefore damaged by doses
that are relatively harmless to noimal tis¬
sues. Certain tyiMS of malignancy indeed
respond to radiadon therapy but radiaticw
sickness may also occur.
RADUTO^ device in which steam or
hot water circulates and gives off heat.
Through aprocess called convection, hot
air expands and rises as surrounding
cooler air is drawn in. This constant cir¬
culation of air can take place within the
radiator tubing in convector radiators.
RADICAL, in chemistry, agroup of
atoms forming part of amolectSe which
takes part in chemical reactions without
disintegracioD, yet often cannot exist
alone.

RADICALISM, po l i t i ca l ph i losophy
whose purpose is to root out economic,
political, and social injustices. Radicals
may support different causes in different
societies at different times. Official radical

political parties exist in some countries,
but not in the US-
RADICAL REPUBLICANS, amil i tant
group of the Republican Party active after
the US aviL war. putting pressure on Lin¬
coln and later Andrew Johnson to ensure
full civil rights for the Southern blacks.
Their most important achievement was the
RECONsntucnoN ACT (1867).
RADIO, the communication of informa¬
tion between distant points using radio
waves, ELECIROMAGNEnC RADIATION Of
wavelength between 1mm and 100km.
Radio waves are also described in terms of
their frequency measured in hertz (Hz)
and found by dividing the velocity of the
w a v e s ( a b o u t 3 0 0 M m / s ) b y t h e i r
wavelength. Radio communications sys¬
tems link transmitting stations with receiv-
ir^ stations. In atransmitting station a
piezoelectr ic osc i l la tor is used to
generate asteady radio-frequency (RF)
"carrier" wave. This is amplified and
"modulated" with asignal carrying the in¬
formation (see information theimiy) to be
communica ted.

The simplest method of modul^on is to

mala ise .
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series (Ihe Ihorium, actinium and uranium
series) exist. As well as the nature]
radioactive elements, alarge number of
induced rad ioac t ive nuc l ides have been

formed by nuclear reactions taking place
in ACCELERATORS Or NUCLEAR REACTORS
(sec also radioisotopes). Some of these
are members of the three natural radioao
tive series.

Various types of radioactivity are
known, but beta emission is the most com¬
mon, normally caused by the decay of a
NEUTRON, giving aproton, an electron and
an antineutrino (see subatomic particles).
This results in aunit change of atomic
number (see atcm) and no change in mass
number. Heavier nuclides often decay to a
daughter nucleus with atomic number two
less and mass number four less, emitting
an alpha particle. If an excited daughter
nucleus is formed, gamma-ray emission
may accompany both alpha and beta
decay. Because the ionizing radiations
emitted by radioactive materials are
physiologically harmful, special precau¬
tions must be taken in handling them.
RADIOCARBON, naturally occurring
radioactive isotope of carbon. Radiocar¬
bon is produced when cosmic rays disturb
nitrogen atoms in the upper atmosphere,
causing them to gain aneutron and lose a
proton.
R A D I O C A R B O N D AT I N G . S e e r a d i o ¬
i s o t o p e d a t i n o .

R A D I O C H E M I S T R Y, t h e u s e o f
raimoisotopes in chemistry, especially in
studies involving chemical analysis,
where radioisotopes provide apowerful
and sensitive tool. Tracer techniques, in
which aparticular atom in amolecule is
"labeled" by replacement with aradio¬
isotope, are used to study reaction rates
and mechanisms.
RADIOISOTOPE, radioactive isotope of
a n e l e m e n t . A f e w e l e m e n t s , s u c h a s
RADIUM and URANIUM, have naturally oc¬
curring radioisotopes, but because of their
usefulness in science and industry, alarge
number of radioisotopes are produced ar¬
tificially. This is done by irradiation of
st^le isotopes with photons, or with par¬
ticles such as NEUTRONS in an accelerator
or NUCLEAR REACTOR. Radioisolopes with a
wide range of half-uves and activities are
available by these means.

Because radioisotopes behave chemical¬
ly and biologically in avery similar way
to stable isotopes, and their radiation can
easily be monitored even in very small
amounts, they are used to "label" par¬
ticular atoms or groups in studying chemi-

pulse (switch on and off) the carrier with a
signal in. say, morse code, but speech and
niustc, entering the modulator as an
audiofrequency (AF) signal from tape or a
microphone, is made to interact with the
carrier so that the shape of the audio wave
determines either the amplitude of the car¬
rier wave (amplitude modulation-AM) or
its frequency within asmall band on either
side of the original carrier frequency (fre¬
quency modulation-FM). The modulated
ŝignal is then amplified (see amplifier)

to alugh power and radiat̂  from an an¬
tenna. At the receiving station, another
antenna picks up aminute fraction of the
energy radiated from die transmitter
togedier with some background noise.
This RF signal is amplified and the
original audio signal is recovered
(demodulation or detection). Detection
and amplification often involve many
stages including feedback and inter-
mt̂ ate frequency (IF) circuits.

Aradio receiver must of course be able
to discr iminate between al l the di f rerent
signals acting at any one time on its anten¬
na. This is accomplished with atuning cir¬
cuit which allows only the desired fre¬
quency to pass to the detector (see also
ELECTRONICS).
RADIOACTIVITY, the spontaneous dis¬
integration of certain unstable nuclei, ac¬
companied by the emission of alpha par¬
ticles (weakly penetrating heuum nuclei),
beta rays (more penetrating streams of
electrons)
(electromaonetic radiation capable of
penetrating up to 100mm of lead). In
1896, bktquerel noticed the spontaneous
emiss ion o f ene rgy f rom u ran ium com¬
pounds (particularly pnCHBLENDE). The in¬
tensity of the effect depended on the
amount of uranium present, suggesting
that it involved individual atoms.

The CURIES discovered further radioac¬
t i v e s u b s t a n c e s s u c h a s t h o r i u m a n d
radium, and about 40 natural radioactive
substances arc now known. Their rates of
decay are unaffected by chemical changes,
pressure, temperature or electromagnetic
fields, and each nuclide (nucleus of apar¬
ticular ISOTOPE) has acharacteristic decay
c o n s t a n t o r h a l fl i f e . R u t h e r f o r d a n d
Frederick Soddy (1877-1956) suggested
in 1902 that aradioactive nuclide decays
to afurther radioactive nuclide, aseries of
transformations taking place which ends
with the formation of astable "daughter"
nuc leus .

It is now known that for radioactive ele¬

ments of high ATOMIC WEIGHT, three decay

r a y so r g a m m a
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cal reaction mechanisms and to "trace" the

course of particular components in various
physiological processes. The radiation
emitted by radioisotopes may also be util¬
ized directly for treating diseased areas of
the body (see radiatiotj therapy), steriliz¬
ing foodstuffs or controlling insect pests.
RADIOLARIANS, single-celled animals
possessing an internal skeleton, usually
siliceous but sometimes of strontium sul¬
fate. Members of the Sarcodine class of
moTOzOA, all are marine and are abundant
in PLANKTON. The ske le tons s ink a f te r

death and build up into thick sediments.
RADIOLOGY, the use o f RADiOAcnvr ry,
ganuna rays and x-rays in medicine, par¬
ticularly in diagnosis but also in treatment.
(See also radiation therapy.)
RADIOSONDE, meteorological instru¬
ment package attached to asmall balloon
capable of reaching the earth's upper
ATMOSPHERE The instruments measure the
mtPERATURE PRESSURE and HUMIDITy of
the atmosphere at various altitudes, the
data being relayed back to earth via arad¬
io transmitter. Radiosondes provide a
cheap and reliable method of getting in¬
formation for WEATHER PORECASTING AND
c w r r R o u

RADIO TELESCOPE, the basic instru¬
ment of RADIO ASTRONOMY. The receiving
part of the equipment consists of alarge
parabola, the big dish, which operates on
the same principle as the parabolic mirror
of areflecting telescope The signals that
it receives are then amplified and ex¬
amined. In practice, it is possible to build
radio telescopes effectively far larger than
any possible dish by using several con¬
nect̂  dishes; this is known as an array.
RADISSON, P ie r re Esp r i t ( c l 636 -
cl7I0), French fur trader who worked for
both French and British in the exploration
of parts of present-day Mirm. and V/is.
His reports of the wealth of furs ob¬
tainable prompted the creation of the
H U D S O N ' S B A Y C O M P A N Y .

RADIUM (Ra), radioactive alkaline-eanh
m e t a l s i m i l a r t o b a r i u m , i s o l a i e d f r o m
iTTCHBLENDE by Marie curie in 1898. It has
white salts wtuch turn black as the radium

decays, and which emit ablue ̂ ow due to
ionization of the air by radiation. It has
four natu^ isortx^ the commonestbeing Ra “̂ with half-Ufe 1,622 years.
Radium is used in industrial and medical

radiography. AW 226.0, mp 700'C, bp
1140'C. sg5.
RADON,
produced by the natural decay of radium,
which in turn comes from Ae decay of

uranium in soil and rock. The gas normal¬
ly dissipates harmlessly into the air, but it
can accumulate in buildings after seeping
in through cracks in the foundation or
drain pipes. The amount of radon emis¬
sion varies with the amount of uranium in
the soil. The gas is considered aleading
environmental problem. In 1992 the Na¬
tional Academy of Sciences reported that
it may be responsible for 13,800 lung-can¬
cer deaths annually in the US.
RAFFIA, an Asian palm whose long,
tough leaf fibers are used for making bas¬
kets and tying up plants.
R A F F L E S , S i r T h o m a s S t a m f o r d
(1781-1826), Brit ish colonial admi¬
nistrator who founded Singapore (1819).
He persuaded the British government to
seize Java, which he governed from 1811
to 1815. His career was marked by his
liberalism, especially in his opposition to
slavery.
RaffleslA, aparasit ic plant with the
largest flower of the world, up to 1yd
across. The flower lacks petals but bears
broad fleshy sepals. It smells of decaying
meat, which attracts flies to pollinate it. It
is named for Sir Thomas Raffles, the
founder of Singaptye.
RAFSANJANI, Hojatol is lam Ha^emi
(1934- ), president of Iran (1989- ). A
Muslim cleric (hojatolislam is one rank
below ayatollah) and trusted lieutenant of
Ayatoll̂  Ruhollah Khomeini, Rafsanjani
pursued apragmatic but controversial
policy of modemizaticm and economic
development, seeking European invest¬
ments and restoring diplomatic relations
with other Musl im states. He mainta ined
Iranian neutrality during the guu’ war.
RAFT, simple platform, usually square or
rectangular, that floats on water. Rafis
travel on water currents, often aided by
the use of poles, paddles, or sail.
RAGTIME, astyle of piano playing in
which the left hand provides harmony and
afirm beat, while the right hand plays the
melody, usually syncopated. Famous ex¬
ponents of the style, which was the imme¬
diate predecessor of jazz, are Scott jonjN
and "Jelly-Roll" Morton.
RAGW^D, acommon weed with in¬
conspicuous flower heads. The giant rag¬
weed buffaloweed grows up to 18ft high.
Ragweed pollen is an important cause of
hay fever. Some ragweeds have tiny
seeds, others have spiny buns which catch
in hair and clothing.
RAHMAN, M i i j i bu r ( ca l led She ikh
Mujib; 1920-1975), first premier (1972-
74) and then president (1974-75) of

odorless radioactive gas
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condensat ion.
When aparcel of warm air rises, it ex¬

pands approximately adiabatically, cool¬
ing about IK/ 325ft. Thus its relative
HUMiotTY rises until it reaches saturation,
when the water vapor begins to condense
as droplets, forming clouds. These
droplets may coalesce into raindrops,
chiefly through turbulence and nucleation
by ice particles or by cloud seeding. Moist
air may be lifted by cONVECrtON, produc¬
ing convective rainfall: by forced ascent
of air as it crosses amountain range,
producing orographic rainfall; and by the
fo rces w i th in cyc lones , p roduc ing
cyclonic rainfall. (See also groundwater;
H Y D R O t O O I C c y c l e ; M E T E O R O L O G Y ; M O N ¬
SOON.)
RAINBOW, arch of concentric spectrally
colored rings seen in the sky by an ob¬
server looking at rain, mist or spray with
h i s b a c k t o t h e s u n . T h e c o l o r s a r e

produced by sunlight’s being refracted and
totally internally reflected (see refrac¬
tion) by spherical droplets of water. The
primary rainbow, with red on the outside
and violet inside, results fixim one total in¬
t e r n a l r e fl e c t i o n . S o m e t i m e s a d i m m e r

secondary rainbow with reversed colors is
seen, arising from asecond total intemal
r e fl e c t i o n .
RAIN DANCE, rintal Native American
dance ceremony performed to induce rairt
The dances are directed at spirits that con¬
trol natural phenomena.
RAINIER, Mount, extinct volcano in the
Cascade Range and highest peak in
Wash., 14,41(tfi high, lying 40mi SE of
Tacoma in Mt Rainier National Park. The
fine scenery and skiing slopes attract
many tourists.
RA IN l£R I l i ( 1923 - ) . Ra in i a Lou i s
H e n r i M a x e n c e B e r t r a n d d e G r i m a l d i ;

prince of Monaco since 1949. He married
die US actress Grace Kelly (1929-1982)
in 1956.
RAB, or Retz, Gilles de (1404-1440),
baron and marsha l o f F rance . sa ian isL

noted patron of the arts and soldier, who
served wi th joan of arc a t the re l ie f o f
Orleans, 1429. He was executed for the
abduction and murder of 140 children.
RAISIN, adried grape, used for eating,
baking, and the confection trade. The
chief kinds are the common raisin, the sul¬
tana or seedless raison, and the curranL
They are produced in the Mediterranean
area, California, and Australia.
RAISIN RIVER, Battle of, engagement
in 1813 during the war op 1812. in which
U S t r o o p s u n d e r G e n e r a l J a m e s

BANGLADESH. He was Secretary and presi¬
dent of the Awami League, whose object
was autonomy for EPakistan. He rebuilt
Bangladesh following the war of inde¬
pendence (1971), but was assassinated
alter assuming dictatorial powers.
RAHV, Philip (1908-1973). Russian-
born US literary critic and editor. As co¬
editor of the Partisan Review (1934-69).
be fostered modernism and promoted the
careers of such wri ters as Saul beuX)w,
R o b e r t l o w e l l a n d K a r l s h a p i r o . A s a
critic, Rahv believed that literature must
be rooted in history and ideas.

His works include Image and Idea
(1949), The Myth and the Powerhouse
(1965) and Essays on Literature and
Po l i t i c s : 1932 -1972
RAIL, any bird of the family Rallidae, in¬
cluding corncrakes, coots, moorhens, and
gallinules. Many oceanic islands have
their own species of rail, often flightless,
such as the Guam rail and Auckland Is¬
land rail.
RAILROAD, land transportation system
in which cars with flanged steel wheels
mn on tracks of two parallel steel rails.
From their beginning- railroads provided
reliable, economical transport for freight
and passengers; they promoted the In¬
dustrial Revolution and have been vital to
continued economic growth ever since,
especially in developing countries. Rail¬
roads are intrinsically economical in their
use of energy because the rolling friction
of wheel on rail is very low. However,
fixed costs of maintenance are high, so
high traffic volume is needed. This, to¬
gether with rising competition and over-
maiming. has led to the closure of many
minor lines in the US and Europe, thoû
elsewhere many new lines are still being
built. Maintenance, signalling and many
other functions are now highly automated.
RAIMU (Jules Muraire; 1883-1946),
French comic actor on stage and screen.
RAIN, water drops falling through the at¬
mosphere: the chief form of precipitation.
Raindrops range in size up to 4mm in
diameter; if they are smaller than 0.5mm
the rain is called drizzle. The quantity of
rainfall (independent of the drop size) is
measured by arain gauge, an open-top
vessel which col lects the rain, cal ibrated
in millimeters or inches and so giving a
reading independent of the area on which
the rain falls. Light rain is less than 0.1
in/hr. moderate rain up to 0.3in/hr; and
heavy rain more than 0.3in/hr. Rain may
result from the melting of snow or hail, as
it falls, but is commonly formed by direct



1 0 2 2 R A J A

Winches te r sunendered to aBr i t i sh and
Indian force near Frenchtown (Monroe,
Mich.). The US wounded—though protec¬
tion had been promised by the British—
were massacred by the Indians.
RAJA or RAJAH (from Sanskrit rajan,
king), an Indian or Malay prince (ex¬
tended to other men of rank during British
rule). Higher-ranking princes were styled
maharajas (cm' maharajahs). Araja's wife
is aranr.
RAJPUTS (Sansk r i t k ings ’ sons ) ,
military and landowning caste mostly of
the Rajasthan (now Rajputana) region,
India. Tlieir origins date back nearly 1,500
years, when successive waves of invaders
were absorbed into Indian society. Their
influence in Nand central India has waxed
and waned, being at times considerable,
and since India’s independence (1947) has
steadily declined.
RAKOCZY, Franc is H(1676-1735) ,
prince of Transylvania who led aHun¬
garian rising against the Hapsburg Em¬
pire. Initially successful, he was elected
prince in 1704, but after several crushing
defeats he left the country in 1711 and
died in exile in Turkev,
RALEIGH or RALEGH, S i r Wal ter
(15547-1618), English adventurer and
poet, afavorite of Queen Elizabeth 1. His
efforts to organize colonization of the
New World resulted in the tragedy of the
LOST COLONY. In 1589 he left court and
consolidated his friendship with spenser,
whose Faerie Queene was written partly
under Raiei^’s patronage. Returning, he
distinguished himself in raids at Cadiz
(1596) and the Azores (1597). James Iim¬
prisoned him in the Tower of London
1603-16, where he wrote poetry and his
uncompleted History of the World, After
two years' freedom he was executed under
the original treason charge.
RAMADAN, ninth montli of the Muslim
calendar, during which the revelation of
the KORAN to MOHAMMED js Commemorated
by abstention from food, drink and other
bodily pleasures between sunrise and sun¬
s e t .

R A M A K R I S H N A P A R A M A H A N S A
0836-1886). Indian saint whose teach¬
ings. now carried all over the world by the
Ramakrishna Mission (founded in Calcut¬
ta in 1897). emphasize the unity of all
religions and place equal value on social
service, worship and meditation. His fol¬
lowers consider him to have been an in¬
carnation of God.
RAMAN, Sir Chandrasekhara Venkata
(1888-1970), Indian physicist awarded

the 1930 Nobel Prize for Physics for his
discovery of the Raman E^ect; when
molecules are exposed to abeam of in¬
frared radiation; light scattered by the
molecules contains frequencies that differ
from that of the beam by amounts charac¬
teristic of the molecules. This is the basis
for Raman spectroscopy.
RAMAYANA, major Hindu epic poem,
composed in Sanskrit in about the 3rd cen¬
tury BC, concerning the war waged by the
legendary hero Rama against Ravan, the
demon-king of Lanka, who was terrori¬
zing the earth. Helped by Hanuman, king
of die monkeys. Rama eventually rescues
his wife, Sita, whom Ravan had abducted,
^d s lays the demon, enabl ing the
righteous once more to live in peace.
RAMEAU, Jean Philippe (1683-1764),
French composer and one of the founders
of modem harmonic theory. He achieved
recognition with his Treatise on Harmony
(1722), and in Paris became acelebrated
teacher and composer of some 30 operas,
HippoIyteetAricie{\Ti3 )being the first.
RAM^ perennid plant (Boehmeria
nivea) of the nettle family, grown for its
fiber. Stalks grow from 4to 8ft high and
produce large leaves. When the plants are
mature, the fiber is stripped from the
stalks, washed to remove impurities and
d r i e d .

RAMPAL, Jean-Pierre (1922-), French
flutist. Avirtuoso known for his pure
luxuriant tone, he revived interest in the
flute as asolo instrument
RAMSAY, Sir WilUam (1852-1916),
Br i t i sh chemis t awarded the 1904 Nobd
Prize for Chemistry for his discovery,
pron^ted by asuggestion from Lord
Rayleigh (1892), of all the nobi£ gases,
including (widi Frederick Soddy) helium,
although it had been earlier detected in the
solar spectrum (1868).
RAMSES n(reigned cl304-1237 BC),
"Ramses the Great," Egyptian pharaoh
who built hundreds of temples and monu¬
ments, probably including abu simbel and
Che co lumned ha l l a t Kamak. He cam¬
paigned against the Htr i i iHS, and
celebrated abattle at Kadesh (1300 BC)
on many of his monuments, but was even¬
tually obliged to make peace (cl283 BC).
His long reign marked ahigh point in
Egyptian prosperity.
RANCHING, breeding and raising usual¬
ly of cattle or sheep on large tracts of land.
Sheep rangers harvest sheared wool from
sheep as well as manage the herds.
RAW, Ayn (1905-1982), Russian-bom
US writer. Her "objectivist" philosophy,
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two separate apertures, forming adouble
image which can be viewed rtwugh the
eyepiece. The stereoscopic range finder is
more accurate than the coincidence typ&
Adjustment is made until asteieoscoim
image produced by aspecial optical sys¬
tem coincides witb the image of arefer¬
ence maiir.

RANGOON, capital, largest city and
chief port of Burma, on the Rangoon R. It
is acommercial and manufacturing center
with textile, savraulling, food-processing
and petroleum industries. Its gold-domed
Shwe Dagoo pagoda is the country's prin¬
cipal Buddhist shrine. Rangoon was
founded in 1753 as the Burmese capital. It
was occupied by the British 1824-26 and
retaken by them in 1852, after which it
developed as amodem city. During World
War URangoon was occupied by the
Japanese and suffered heavy damage. Pop
2,459,500.
RANK, Otto (1884-1939). Austrian-born
US psychoanalyst best known for his sug¬
gestion that the psychological trauma of
birth is the basis of later anxiety neurosis;
and for applying psychoanalysis to artis¬
tic creativity.
R A N K E , L « < ^ v o n ( 1 7 9 5 - 1 8 8 6 ) ,
German historian, one of the founders of
m o d e m h i s t o r i c a l r e s e a r c h m e t h o d s .
Professor of history at Berlin 1834-71,
Ranke insisted on objectivity and the im¬
portance of original documents, and wrote
amonumental series of woiks, including
the History oj the Popes (1839-36) and a
Hisiorv of the Reformation in Germany
(1839-47).
R A N K I N ,
pacifist, feminist, social reformer and first
woman elected to the US Congress. She
became Republican Congresswoman at
large for Montana 1917-19. and returned
to the House in 1941, when she cast the
only vote against entering WWIl, In the
1960s she reemerged as aleader of the
campaign against the war in Vietnam.
RANSOM, John Crowe (1888-1974),
US poet and proponent of the New
Criticism, which emphasized texmal,
rather than social or moral, analysis.
Professor of poetry at Kenyon College,
Ohio. 1937-58, he founded and edited the
Kenyon Review (1939-59). His poetry in-
clu i tes Chi l ls and Fever{ \9 '2A).
RAPE, in law. sexual intercourse without
the consent of the subject.
RAPHAEL (Raffaello Sand or Sanzio;
1483-1520), Italian High renaissance
painter and architect. Bom in Urbino. he
was early influenced by perugino. as in

individualistic, egoisdc and capitalist in
inspiration, is at the core of such success¬
ful novels as The Fountainhead (1943)
and Atlas Shrugged (1957).
RANDOLPH, name of awell-known Vir¬
ginia family. William Randolph (cl65i-
1711) was bom in England and became a
successful planter and colonial ad¬
ministrator. He was anomey general for
Virginia 1694-98. apost al̂  held by his
son. Sir John Randolph (1693-1737X
and his grandson, Peyton Randolph
(1721-1775).

Edmund Jennl i^ Randolph (1753-
1813), anephew of Peyton, was alawyer
who became attorney general (1776-86)
and then governor (1786-88) of Virginia.
At the Constitutimial Convention (1787)
he drafted the "Virginia Plan." calling for
representation in Congress to be related to
state population. He did not sign the Con-
siitudon. but later urged its ratification. He
became the first US attorney general
(1789-94) and secretary of slate (1794-
95).

John Randolph of Roanoke (1773-
1833), great-grandson of William Ran¬
dolph ootered the US House of Repre¬
sentat ives in 1799. Amuch- feared ora tor
and champion of states' rights, he opposed
many popular measures and led Southern
opposition to the Missouri compr(»4isb in
1820. George Wythe Randolph (1818-
1867), greai-groat-great-grandson of Wil¬
liam Randolph and grandson of Thomas
Jefferson, became Confederate secretary
of war in 1862.
RANDOLPH, A(sa) PhiHp (1889-1979),
US Negro labor leader. He became an out¬
spoken socialist during WWI and or¬
ganized the Brotherhood of Sleeping Car
Porters in 1925. His campaigning was in¬
strumental in the setting up of the Fair
Employment Practices Committee in
1941. In 1963 he directed the March on

Washington for Jobs and Freedom.
RANDOLPIL Edward (16327- I703) .
British colonial agent whose reports led to
the Massachusetts charter being revoked
in 1684. He was secretary and register of
the Dominion of New England (1685-
9689), and in 1691 became surveyor
general of customs for North America.
RANGE, appliance that creates heat for
cooking and area warming. They are
fueled by gas or electricity; some ovens

(1880-1973),J e a n e t t e

u s e m i c r o w a v e s .

RANGEFINDER, an instrument used to
ascertain the distance of an object from
the observer. In coincidence range finders,
light from adistant object passes throu^
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Marr iage o f the Vi rg in (1504) . In
Florence, 1504-08, he studied the woric of
MICHPXANGELO and LEONABDO DA VmCI,
being influenced especially by the latter,
and painted his famous Madonnas. From
1508 he decorated the Vatican rooms for
Juliu.s II: the library frescoes, masterly
portrayals of symbolic themes, use
Raphael's new knowledge of classical art.
His sisTiNE CHAPEL tapestiies (1515-16)
and his sympathetic portraits were much
imitated. From 1514 he worked rebuilding
S A I N T P E T E R ’ S B A S I L I C A .

R A P PA H A N N O C K R I V E R ,
flowing 212tni SE from the Blue Ridge
Mis, Va., to Chesapeake Bay. It is joined
by its main tributary, the Rapidan, above
Fredericksburg near the Stdem Church
D a m .

RARE EARTHS, the elements scandium,
yttrium and the lanihanura series, in
Group IlfB of the periodic table, occur¬
ring widespread in nature as monazite
and other ores. They are separated by
CHROMATOGRAPHY and ioD-exchange re¬
sins.

Rare earths are used in alloys, includ¬
ing misch metal; and their compounds
(mixed wseparately) are u^ as
ABRASIVES, for making glasses and
ceramics, as "getters,” as catalysis (see
catalysis) in tte petroleum industry, and
t o m a k e r a o s n t o R S , l a s e r s a n d
microwave devices.
RARE GASES, former name for the
N O B L E O A S E S .

RASHI (acronym from Rabbi Shlomo
Yitzhaqi; 1040-1105), medieval French
commen ta to r on t he B ib l e and Ta lmud .
His classic commentar ies have exercised

an enduring influence on Jewish scholar¬
ship.
RASMUSSEN, Knud Johan Vic to r
(1879-1933), Danish Arctic explorer and
ethnologist. From Thule, Greenland, he
undertook many expeditions to study Es¬
kimo culture, including the longest dog-
sledge journey known, from Greenland to
Alaska (1923-24), described in his Across
Arctic America (1927).
RASPBERRY, fruit-bearing bushes of
the genus Rubus, of which some 200
species are known. European cultivated
r e d - f r u i t e d v a r i e t i e s a r e d e r i v e d f r o m
R u b u s i d a e u s , w h i l e N o r t h A m e r i c a n
varieties, including anumber which are
b l a c k - f r u i t e d , a r e d e r i v e d f r o m ' t h r e e
species. Red raspberries are propagated by
suckers and black raspberries by tipping,
i.e., by burying ashoot rip in the ground
which then roots and produces anew

plant. Family; Rosaceae.
RASPE, Rudolph Erich (1737-1794),
German scholar and thief best known for
The Adventures of Baron Miinchhausen
(1785), acollection of tall .stories.
R A S P U T I N , G r i g o r i Ye fi m o v i c h
(18727-1916), Russian mystic, known as
the "mad monk," who gained influence
over the Tsarina Alexandra Fyodorovna
af ter supposedly cur ing her son’s
hemophilia in 1W5. The scandal of his
debaucheries, as well as his interference in
political affairs, contributed to the under¬
mining of the imperial government in
WV/1. He was assassinated by agroup of
u l l raconservat ives .
RATEL, or honey badger, an African
badger with distinctive grayish black and
black underparls. It has powerful legs and
strong claws and eats almost anything,
even pythons. Its fondness for honey has
l e d t o a c l o s e a s s o c i a t i o n w i t h t h e
honeyguide, abird which directs it to
bees’ nests.

RATIONALISH the philosophical
doctrine that reality has alogical stmeture
accessible to deductive reasoning and
proof. Against emftricism. it bolds that
reason unsupported by sense experience is
asource of knowledge not merely of con¬
cepts (as in mathematics and logic) but of
t h e w o r l d . M a j o r r a t i o n a l i s t s i n
modern philosophy include i»scartes, Sp¬
inoza, HEOEI, and LEIBNIZ.
RATS, avast number of species of ro¬
dents belonging to many di fferent
families, largely Muridae and Cricetidae.
The name is given to any large mouselike
rodent. The best known rats are perhaps
t h e b r o w n a n d b l a c k r a t s , R a t t u s n o r -
vegicus and R. rattus, familiar farmyard
and warehouse pests. Astrong exploratory
urge, with an ability to feed on almost
anything, make them persistent pests; in
addit ion, they transmit anumber of
s e r i o u s d i s e a s e s s u c h a s t y p h u s a n d
PLAGUE These rats originated in Asia but
are now widespread in Europe and
America. The New World has its own,
cricetid, rats; the wood rats or pack rats,
Neoloma\ the cotton rats, Sigmodon, and
the rice rats, Oryzomys.
RATTAN, stems from any of 2(W species
of climbing palm of the genus Calamus.
The stems ore strong and pliant and are
used to make furniture, baskets, canes, and
umbrellas. The stems may grow to 500fL
RATTLESNAKES, two genera, Crotalus
and Sistrurus, of pit vipers of the
Americas, named for arattle oq the tip of
the tail. This rattle is composed of succes-

n v e r
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sive pieces of dead skin sloughed off the
tail and is vibrated at great sp .̂ Rattleis
have moveable fangs which fold up into
the roof of the mouth when not in use and
are shed and replaced every three weeks.
They are extremely venomous snakes,
some quite ready to attack humans.
RATZEL, Friedrich (1844-1904). Ger¬
man geographer. With works such as
Anihrnpogeography (1882-91), Political
Geography (1897) , The His tory o f
Mankirid (18S>6-98) and Lebensraum
(1901), he strongly influenced later Ger¬
m a n G E O P O L m C S .

RAUSCHENBERG, Robert (1925- ).
US artist, an initiator of the pop art of the
1960s. His "combines'' (collages) use
brushwori: with objects from everyday life
such as pop bottles and news photos.
RAUSCHENBUSCH, Wal ter (1861-
1918), US Baptist minister, reformer and
theologian. Aleader of the social gospel
movement, he became anational spokes¬
man for social evangelism with his Chris-
lianirv and the Social Crisis (1907).
RAVEI^ Maurice Joseph (1875-1937),
influential French composer, known for
his adventurous harmonic style and the
combination of delicacy and power in
such orchestral works as Rhapsodic
Espagnole (1908) and Bolero (1928), and
the ballets Daphnis and CMoi (1912) and
La Valse (1920). Gaspard de la Nuii
(1908) is among his many masterpieces
for the piano, his favorite instrument.
RAVEN, the iarge.st member of the crow
family, with awedge-shaped tail. The
c o m m o n r a v e n o f w e s t e r n U S i s a l s o

found in the Old World and appears in
many European legends as aprophet of
doom. The other North American raven is
t h e w h i t e - n e c k e d r a v e n w h i c h c a n b e
found near the Mex ican border. Ravens
eat many things but are particularly fond
of carrion.
RAVENNA, city in NE Italy famous for
its superb mosaics, notably in the 5th-cen-
tury mausoleum of Galla Placidia and 6th-
century churches (notably San Vitale and
San Apollinare Nuovo). Emiwror Hono-
rius made Ravenna his capital; it was
seized by odoacer in 476 and was later
seat of the Byzantine exarch. Modem
Ravenna, an agricultural and manufac¬
turing center, has aport and petrochemical
plants. Pop 138,000.
RAWLINGS, Marjorie Kinnan (1896-
1953), US author who left newspaper
work to l ive in backwoods Rorida. There
she wrote the fhilitzer Prize-winning The
Yearling (1938) and the autobiographical

Cross Creek (1942.)
RAWLINSON, Sir Henry Creswicke
(1810-189.5), British soldier and ar¬
chaeologist, famous for deciphering the
CUNEIFORM inscriptions on the Behistun
rock, dating from Persian King darius i.
RAWLS, John (1921-), US philosopher,
at Harvad Ufrom 1962. His Theory of
Justice (1971) revived the social contract
theory as an alternative to utilitarian politi¬
cal philosophy.
RAYBURN, Samuel (Sam) Taliaferro
(1882-1961). longest-serving US House
of Representatives speaker (17 years from
1940) and congressman (1913-61). A
dedicated Democrat, he helped build new
DEAL policy and was uniquely esteemed
for his political skills and experience.
RAYLEIGH, John Will iam Stnilt, 3d
Baron (1842-1919). British physicist
awarded the 1904 Nobel Prize for Physics
for his measurements of the density of the
atmosphere and its component gases,
work that ted to his isolation of argon. He

woriced in many other fields of physics,
a n d i s c o m m e m o r a t e d i n t h e t e r m s
Rayleigh scattering (which describes the
way that electromagnetic radiation is
scattered by spherical panicles of radius
less than 10% of the wavelength of the
radiation) and Rayleigh waves (see
EARTHQUAKES).
RAYMOND. Henry Jarvis (1820-1869),
f o u n d e r - e d i t o r o f t h e N e w Yo r k T i m e s

(1851) who took an active pan in forming
the REPUBUCAN PARTY. He wa.s in the

House of Representatives 1865-67, losing
r e n o t n i n a l i o n b e c a u s e o f h i s m o d e r a t e
s tand on reconst ruc t ion .
RAYNAUD'S DISEASE, acondition in
which the fingers (or toes) suddenly be¬
come white and numb, often on exposure
to mild cold, and become in cum blue and
then red and painful. It is caused by digital
artery spasm. Raynaud's disease usually
occurs in otherwise fit young women;
Raynaud 's syndrome is the same
symptom as amanifestation of an underly¬
ing disease.
RAYON, anificial silk made from cel¬
lulose. Acommon type is viscose, which
consists of regenerate filaments of pure
cellulose. Acetate and triacetate are kinds
of rayon consisting of filaments of cel¬
lulose acetate and triacetate.
RE, in Egyptian mythology, the sun god.
Worshiped as the creator of the entire
earth. Re evolved into the chief deity of
ancient Egypt.
R E A C TO R , N u c l e a r. S e e n u c l e a r
R E A C T O R .
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similar expenditures as gflvemor. Ks
policy of reducing taxes to stimulate ite
economy resulted in unprecedented
budget deficits and high interest rates that
clouded the prospects for recovery from
the deepest recession and highest un-
employmeot since the 1930s. Otbv
domestic policies alienated advocates of
environmental protection, civil ri^ts,
civil liberties, and women's issues. In
foreign affairs, the president's anti-Soviet
policies and rhetoric contributed to a
marited worsuiing of US-Soviet relations.
Limited military interventions in Centra]
A m e r i c a a n d L e b a n o n r a i s e d f e a r s i n
many Americans of involvement in Viet-
namlike quagmires. Nevertheless, Rea¬
gan's personal popularly remained high.
Reagan won reelection in 1984 in a49-
state landslide.

His second term was marred by Che Iran-
contra affair, policy failures in Nicaragua
and Panama, congressional rejection of a
signiricant Supreme Court nomination,
and several unflattering books by former
administration insiders. The economy,
however, showed dramatic improve¬
ment—there was steady economic growth,
low inflation, and low unemployment. On
Che other hand, massive budget and trade
deficits continued. In foreign affairs,
Reagan moderated his harsh view of the
Soviet Union and in 1987 signed atreaty
with the USSR reducing intermediate-
range nuclear weapons.

Reagan's personal popularity and the
sense of national well-being that he com¬
municated contr ibuted to the e lect ion of

his vice-president, George Bush, as presi¬
dent in 1988. Reagan retired to his
Cai i fomia ranch.
REAL ESTATE, term used to describe
land and that which is attached to it. in¬
cluding buildings, trees, and underground
resources, such as minerals or water.
REALISM, in art and literature, Che faith¬
ful imitation of real life; more specifically,
t h e a r t i s t i c m o v e m e n t w h i c h s t a r t e d i n
France cl850 in reaction to the idealized
representations of romaotiosm and
NEOCLASSICISM, with asocial dimension
derived from scientific progress and the
REVOLUTIONS OF 1848. In France (he leading
painters were corot, courbet, daumier
and MUXET. and its main literary expres¬
s i o n w a s i n t h e n o v e b o f B a l z a c ,
FLAUBERT and ZOLA (SCe NATURALISM). In
the US, EAKiNS, Winslow homer and the
ASHCAN SCHOOL Were Realistic painters,
and in literature Stephen crane, "nieodore
DREISER. William howells, Henry james

READ, George (1733-1798), American
Revolutionary lea .̂ As arepresentative
of Delaware, he signed both the Declara¬
tion of Independence and the Consritution,
one of only 6people to do so. Read repre¬
sented the state in the first two Continental

Congresses (1774-77). He served as one
of l ^ laware ’s fi rs t two US senators and
served (1789-93) until he was named
chief justice of D^ware supreme court, a
position he held until his death.
READ, Sir Herbert (1893-1968), British
poet and critic, champion of art education,
free verse and the English 19tti-century
Romant ic wr i ters . H is best -known works

are The Philosophy of Modem An (1952)
and The Tenth Muse (1959). He edited the
Burlington Magazine 1933-39.
READING, the process of assimilating
language in the written form. Initial lan¬
guage development in children is largely
as speech (see speech and speech disor-
DBRs) and has aprimarily auditory or
[rfK»etic component; the recognition of
letters, words and sentences when written
represents atransition from the auditory to
the visual mode. The dependence of read¬
ing on previous linguistic development
with spoken speech is seen in the impaired
reading ability of deaf children. Nonnal
reading depeiids on normal vision and the
ability to recognize the patterns of letter
and word order and grammatical variati¬
ons. In reading, vision is linked with the
system controlling eye movement, so that
the page is scanned in an orderly fashion.

Reading is represented in essentially the
same areas of the brain as are concerned
with speech, and disorders of the two
often occur together (e.g., aphasia). In
DYSLEXIA, pattern recognition is impaired
and aspecific defect of reading and lan¬
guage development results. The ability to
read and write, and thus to record events,
ideas, etc., represented one of the most
substantia] advances in human civilization
after the acquisition of speech itself.
REAGAN, Ronald (1911-
president of the US (1981-89). Bom in
Tampico, Hi., he became afilm actor in
1937 and in 1947 was elected president of
the Screen Actors Guild. He campaigned
f o r O O L D W A T B R a s a c o n s e r v a t i v e
Republican in 1964. and was governor of
C a l . 1 9 6 7 - 7 5 . D e f e a t e d f o r t h e
Republican presidential nomination in
1976, he won it and the presidency in
1980.

As president, Reagan supported astrong
defense budget, but cut federal domestic
programs, as he had cut welfare and

) . 4 0 t h
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congressional hostility toward restoring
(he South to its old position. Republicans
wanted to press home the Union victory
by fo l lowing the 13th Amendment
abolishing slavery (1865) with full civil
rights for the Negro, including the vote.
Instead, while Congress was not in ses¬
sion. joHrtson implemented Lincoln’s
policy of lenience by giving amnesty in
return for aloyalty oath. He also con¬
doned BLACK CODES, which practically
reintroduced slavery in another guise.

Reconvening (1866) with alandslide
victory, however, the Radical Republicans
took con t ro l . The i r fi r s t Recons t ruc t i on
Act of 1867 divided ten Southern states
into five military areas with amajor
general for each. Under army scrutiny,
black and white voters were registered,
and constitutions and governments in¬
stituted. In 1868, six Southern slates were
readmitted to the Union, followed in 1870
by the other four. By ratifying the 14th
Amendment (1868) on Negro civil rights.
Term, escaped the military phase. There
were no mass arrests, no indictments for
treason and the few Confederate officials

jailed were (except for Jefferson davis)
soon released. Apart ftom slaves, the
property of the Confederate leaders was
untouched, although no help was given to
rescue the ruined economy.

On readmission, the Southern govern¬
ments were Republican, supported by
enfranchised Negroes, Scalawags (white
Republicans) and carpetbaggers (North¬
ern profiteers). Constructive legislation
was passed in every state for public
sch(X)ls. welfare taxation and government
reform, although the governments were
accused of comiption and incompetence.

The FREEDMRN'S BUREAU lasted only four
years, but it did help to found Atlanta.
Howard and Fisk universities for Negroes.
S o u t h e r n c o n s e r v a t i v e s , h o s t i l e t o t h e
Radical Republican policies, turned to the
D e m o c r a t s ; s o c i e t i e s l i k e t h e K u K l u x
Klan emerged to crusade against Negroes
and radicals.

Full citi7.enship for Negroes, though
legally assured by the 14th and 15th
(1870) Amendments, was denied by in¬
timidation, literacy tests and poll tax. The
Republican Party, secure again in the
North, abandoned the Negro. In 1877,
when federal troops withdrew (see haves,
RUTHERFORD), the lasi Republican govern¬
ments collapsed and Reconstruction was
o v e r .

RECORDER, w ind ins t rument re la ted to
the FLtTTE but held vertically, with a

and Frank norris led the movement. .
REALISM, in philosophy, is aterm with
two main technical uses. Philosophers
who believe, as Plato did, that universals
exist in their own right, and so inde¬
pendently of perceived objects, are tradi¬
tionally labeled "realists." Realism in this
sense is opposed to nominausm. On the
o the r hand , rea l i sm a lso desc r ibes the
view chat material objects exist inde¬
pendently of our perceptions of them. In
this sense it is opposed to certain forms of
I D E A L I S M .

REBELLION OF 1837-1838, two un-
successriil and parallel uprisings against
British colonial rule in Canada, prompted
by an economic depression and desire for
local self-government. The first, led by
Louis PAPINEAU in Lower Canada (roughly
Quebec), collapsed swiftly: Papineau fled
to the US. While troops were occupied
here, colonises in Upper Canada (now On¬
tario) revolted in Toronto under William
Lyon MACKENZIE. After defeat, he too fled
to the US (see caroune affair). Lord Dur¬
ham's subsequent report, accepted in
principle by the British govemmeni, urged
the union of Upper and Lower Canada
(which became law with the 1840 Act of
Union).
R E B E R , G r o t e ( 1 9 11
astronomer who built the first radio tele¬
scope (1937) and made radio maps of the
sky (1940. 1942) which indicated areas of
strong radio emissions unrelated to any
visible celestial bodies.
R E C A L L . S e e i N r r i A ' n v E . r e f e r e n d u m
A N D r e c a l l .

RECESSION, in economics, afall in
business activity lasting more than afew
months, causing stagnation in acountry's
output. Aserious recession is called a
slump.
RECLAMATION, US Bureau of, agen¬
cy of the Department of the Interior,
created to administer the Reclamation Act
of 1902 for reclaiming arid land by irriga¬
tion in the 16 Wslates. Its responsibilities
were later progressively expanded.
R E C O M B I N A N T D N A , D N A f r o m t w o
different organisms. Recombinant DNA,
created by splicing agene from one type
of cel l into the DNA of acel l of another
organism, is the key to the new science of
G E N C T I C E N G I N E E R I N G .

RECONSTRUCTION, period (1865-77)
when Amer icans t r ied to rebu i ld astab le
Union a f te r the ova, war. The dead lock
i n h e r i t e d b y A n d r e w j o h n s o n o n
LirKoln’s death, over who should control
Reconstruction, hardened with increasing

). US
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GENEVA CONVENTJONS (1864) for the care of
the wounded. Aid was given to both sides
in the Danish-Prussian War the same year.

During WW! and WWII, the Red Cross
helped prisoners of war, inspecting camps
and sending food and clothing parcels; it
investigated about 5million missing per¬
sons and distributed $200 million in relief
supplies to civilians. The International

Cross won the Nobel Peace Prize in
1917 and 1944. It works through the Inter¬
national Committee (1880), made up of 25
S w i s s c i t i z e n s . O v e r 1 0 0 n a t i o n a l R e d
Cross societies (Red Crescent in Muslim
countries) carry out peacetime relief and
public health work. The US Red Cross
(1881) now has some 3,100 chapters.
RED DEER, member of the deer family,
native to Europe, Asia, and Africa. They
a r e n a m e d f o r t h e c o l o r o f t h e i r c o a t ,
w h i c h i s r e d d i s h - b r o w n i n w i n t e r . T h e
American elk is classified as asubspecies
of red deer. Male deer s tand 4-5 f t ta l l ,
weighing 250-3501b; female red deer are
smaller and do not have antlers.
REDFIELD, Robert (1897-1958). US
cultural anthropologist best known for his
comparative studies of primitive and high¬
ly civilized cultures, and for his active
support of racial integration.
REDFISH, name of several types of
popular gamefish found off the Atlantic
coast of North America. The most popular
types of redfish are found in the Gulf of
Mexico and adjoining waters. They grow
to 5ft long and usually weigh up to 401b.
REDGRAVE, family of English actors.
S i r M i c h a e l R e d g r a v e ( 1 9 0 8 - 8 5 )
appeared in many plays and films from
1934. His elder daughter, Vanessa
Redgrave (1937- ), scored successes in
the films Morgan! (1966) and Isadora
(1968). Her sister, Lynn Redgrave
(1943- ), starred in Georgy GW (1966).
REDI, Francesco (1627-1697 or 1698),
Italian biological scientist who demon¬
strated that maggots develop in decaying
meat not through spontaneous generation
but from eggs laid there by flies.
RED JACKET (S^oyewaiha;
1830), Seneca Indian chief named for the
red coat he wore when an English ally in
the Revolution. Later an ally of the US in
the WAR OH 1812, he strongly opposed white
customs and Christianity for his people in
New York .
R E D M O N D , J o h n E d w a r d ( 1 8 5 6 -
1918), Irish nationalist. He succeeded par-
NEii as Irish nationalist leader in Parlia¬

ment and secured the passage of the 1914
HOME RULE Bill. After the repression of the

mouthpiece which channels the airstream
and fK> keys. Relatively easy to play, soft
and sweet in tone, it was most popular
about 1600-1700 and is again popular
today. There are soprano, alto, and (with
some keys) tenor and bass recorders.
RECTANGL^ aquadrilateral (four¬
sided) figure with opposite sides equal and
parallel, and with each interior angle a
right angle. The diagonals of arectangle
bisect each other.
RECYCLING, the recovery and reuse of
any waste material. Of obvious economic
importance where reusable materials are
available more cheaply than fresh supplies
of the same materials, the recycling prin¬
ciple is ftnding ever wider application in
the conse rva t i on o f t he wo r l d ’s na tu ra l
resources and in solving the problems of
environmental pollution. The recycling of
the wastes of amanufacturing process—in
the same process—e.g., the resmelting and
recasting of metallic tumings and of-
feuts—is commonplace in industry. So
also is the immediate use of wastes or by¬
products of one industrial process in
another
food fixDm die grain-mash residues found
in breweries and distilleries.

These are often termed forms of "inter¬
nal recycling," as opposed to "external
recycling"; the recovery and reprocessing
for reuse of "discarded" materids, such as
waste paper, scrap metal and used glass
bottles. The burning of garbage to produce
electricity and the extraction of pure water
from sewage are other common examples
of recycling.
REDBUD, flowering tree (genus Cercis)
of the pea family, native to North
America, southern Europe, and Asia. They
display their heart-shaped leaves unfold.
The reddish-brown trees grow as high as
40ft and thrive on fertile, sandy soil.
REDCLOUD (1822-1909), chief of the
Oglala Sioux and leader of the Indian
struggle against the opening of the
Bozeman Trail (see bozeman, John m.).
The trail was closed in 1868 following the
Fetterman Massacre.
RED CORPUSCLES, or erythrocytes.
See BLOOD.

RED CROSS, international agency for
the relief of victims of war or disaster. Its
two aims are to alleviate suffering and to
maintain arigid neutrality so that it may
c r o s s n a t i o n a l b o r d e r s t o r e a c h t h o s e
o t h e r w i s e u n a i d a b l e . A n i n t e r n a t i o n a l

committee founded by J. H. dunaot and
f o u r o t h e r s f r o m G e n e v a s e c u r e d 1 2

nations' signatures to the first of the

.g., the manufacture of cattle
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pans, and ared tail.
RED TAP^ aderogatory term for
bureaucra t i c methods , der ived f rom the
fastening of depanmental bundles of
documents in Britain.
RED TIDE, natural phenomenon caused
by asudden increase of microscopic red¬
dish organisms on the surface of abody of
water. Under optimum conditions, one-
celled organisms called dinoflagellates
multiply by the millions and float on
rivets, lakes, oceatts, and arms of the
o c e a n s .

REDWOOD, world’s largest living tree
(Sequioa sempervirens). Coast redwoods
average 200-280fl high. Redwood trunks
average 8-12ft in diameter, and the
wood, resistant to decay and insects, is
valued by the lumbering industry for its
durability.
R E D W O O D N A T I O N A L P A R K , a r e a
in NCal. of 109.207 acres, including 40mi
of Pacific Ocean coastl ine, established in

1968 to preserve groves of ancient red¬
wood trees.
REED, various perennial aquatic grasses,
in particular several species of the genus
Fhragmiles-, also the stalk of any of these
plants. The common reed attains 10ft,
having stiff, erect leave.s, and straight
stems bearing aplume of purplish flowers.
REED, John (1887-1920). US journalist
and radical, author of the famous eye-wit¬
ness Ten Days That Shook the World
(1919) which recounts the Russian Oc¬
tober Revolut ion.
REED, SUnley Forman (1884-1980),
US jurist, associate justice (1938-57) of
the US Supreme Court, where his
modera te ’s vo te was o f ten dec is ive . As

solicitor general (1935-38) under F. D.
Roosevelt he argued important cases aris¬
ing from NEW DEAL legislation.
REED, Thomas Brackett (1839-1902),
US Republican speaker of the House of
Representatives 1889-91 and 1895-99,
called "Tsar Reed" for his strong control.
His "Reed Rules" (1890) are still the basis
for procedure in Congress. He supported
high tariffs and opposed the Spanish-US
war and the annexation of Hawaii.

REED, Walter (1851-1902), US Array
pathologist and bacteriologist who, in
1900, demonstrated the role of the
mosquito Aedes aegypti as acarrier of yel¬
low FEVER, so enabling the disease to be
con t ro l l ed .
R E E D I N S T R U M E N T S . S e e w i n d c n -

S T R U M E . N T S .

REEVE, Tapping (1744-1823), US jurist
who started the movement to secure the

1916 EASTER RISING he lost power to SINN
F E I N .

REDON, Odilon (1840-1916), French
painter and engraver associated with the
Symbolists. His oils, usually of flowers
and full of color and light, contrasted with .
bizane lithographs such as The Cyclops,
C1898.
REDPOLL, small bird (Acanthis flam-
mea) of the finch family. Redpoles are
commonly found in North America and
migrate as far south as California. Adult
redpolls feed on plant buds and insects.
RED RIVER, river in SE Asia, flowing
about 500mi .SE from Yunnan province, S
China (where it is named Yiian Chiang R).
across Vietnam (as the Hong R), past
Hanoi in to the Gul f o f Tonk in . I ts w ide
f e r t i l e d e l t a E o f H a n o i i s n o r t h e r n
Vietnam’s economic center.
REDRI\'ER, I,222mi-iong river which
rises in NTex. and flows SE to join the
Mississippi Rbetween Natchez and Baton
Rouge. Named for its red sediment, it
drains about 90,000sq mi and forms most
of the Okla.-Tex. boundary.
R E D R I V E R O F T H E N O R ’ T H . a b o u t
540mi long, is formed at Wahpeton, N.D.,
by the junction of the Bois de Sioux and
Otter Trai l r ivers. I t flows Nas the N.D.-
Minn. boundary and enters Manitoba.
Canada, emptying into Lake Winnipeg. It
drains some 43,500sq mi of rich wheat-
l a n d s .

RED RIVER SETTLEMENT, Canadian
community founded in 1811 by Lord
Selkirk at the junction of the Red ami As-
s in ibo ine r i ve rs in p resen t -day S
Manitoba, on land granted by the
Hudson’s Bay Co. Violent hostility from
the North West Co. ended with the union
of the two fur companies (1821).
RED SEA, sea separating the Arabian
P e n i n s u l a f r o m N E A f r i c a . I t e x t e n d s
some l,300mi from the Bab al-Mandab
strait by the Gulf of Aden in the Sto the
gulfs of Suez (with the Suez Canal) and
Aqaba in the N. It is up to 250rai wide and
up to 7,800ft deep.
RED SHIFT, an increase in wavelength
of the light from an object, usually caused
by its rapid recession (see ooppiiiR ef¬
fect). The spectra of distant galaxies
show marked red shifts and this is usually,
though far from always, inierpreted as im¬
plying thai they are rapidly receding from
us. (See also cosmology.)
REDSTART, bird of the thrush family. It
winters in Africa and spends the summer
in Eurasia. The male has adark gray head
and back, brown wings and lighter under-
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lega] right of married women to dispose of
their property. He also founded afamous
law school at Litchfield, Conn. (1784).
REFERENDUM. See iRmATiVE, re fe ren -
D U M A N D R E C A l i .

REFLECTION, the bouncing back of
energy waves (e.g., ught radiation, sound
or WATER waves) from asurface. If the sur¬
face is smooth, "regular" reflection takes
place, the incident aitd reflected wave
paths lying in the same plane as. and at
opposed equal angles to. the normal (a
line perpendicular to the surface) at the
point of reflection. Rough surfaces reflect
waves irregularly, so an optically rough
surface appears matt or dull while an opti¬
cal ly smooth sur face looks shiny.
R e fl e c t e d s o u n d w a v e s a r c k n o w n a s
ECHOES. (See also REPRAcnoN.)
REFLEX, MUSCLE contraction or secre¬
tion resulting from nerve stimulation by a
pathway from astimulus via the nervous
SYSTEM to the effector organ without the
interference of volition. Basic primitive
reflexes are stylized resporues to stress of
protective value to an infant. Stretch or
tendon reflexes (e.g., knee-jerk) are
muscle contractions in response to sudden
stretching of their tendons.

Conditioned reflexes are more complex
respon^ described by pavlov that follow
any stimulus which has been repeatedly
linked with astimulus of nonnal fiinctiOD'

al significance.
RETORMATION, r^igtous and political
upheaval in WEur̂ w in the 16tfa century.
Primarily' an attempt to reform rtie
doctrines of the Roman Catholic Church,
i t l e d t o t h e e s t a b l i s h m e n t o f f r o -
TESTArmsM. Anticlericalism spread after
the movements led by John wycuffe and
the LOLLARDS in 14tb-cent̂  England and
by John hus in Bohemia in the ISth cen¬
tury. At the same time the papacy had lost
prestige through its 70-year exile, the
BABYLONIAN CAPiiviTy at AViGNtw and the
50-year great
thought, particularly humanism, stimu¬
lated liberal views, spread by the inven¬
tion of printing.

There were many critics, like Martin
LUTHERD, of the low moral standards of
Rome, and of the sale of indulgences, dis¬
tributed in Germany by tetzbi. Luthw
also challenged papal authority and the ac¬
cepted Roman Catholic doctrines, such as
TRANSUBSTANTiA-noN and CSJBACY, and ar¬
gued strongly for justtficaticw by faith.
Luther's ideas spread in Germany after the
D i e t o f W O R M S , 1 5 2 1 , a n d a f t e r t h e
PEASANTS WAR, whcD Luther won the sup¬

port of many German princes and of Den¬
mark and Sweden. The protest made by
the Lutheran princes at the Diet of Speyer
(1529) provided the term "Protestant."

T h e S w i s s d i v i n e H u l d r e i c h z w i n g l i
won alarge following in Switzerland and
SW Germany- He carried out radical
religious reforms in Zurich, abolishing the
mass. After his death (1531), John Calvin
led the Swiss reform movement and set up
areformed church in Geneva. Calvin’s In-
slitutes of the Christian Religion (1536)
had great influeoce. notably in Scotland
where Calvinism was led by John knox. Id
France Calvin's religious followers, the
huguenots, were involved in the complex
political struggles leading to the Wars of
REUGION, 1562-98.

The P ro tes tan t movemen t i n t i i e Low
C o u n t r i e s w a s l i n k e d w i t h t h e n a t i o n a l
revolt which fteed the Dutch from Roman
Catholic Spain. The English Reformation
was initialed by henry vm. who denied
papal authority, dissolved and seized the
w^th of the monasteries, and made the
CHURCH OF ENGLAND autonomous to in¬
crease the royal government’s power.
Henry VIII remained in doctr ine a
Catho l i c bu t the influence o f Refo rmers
such as IUIH.BY and lat imbr establ ished
Protestantism under edward vi, when
Thomas crammer issued anew prayer
book (1549). TTicrc was aRoman Catholic
r e a c t i o n u n d e r m a r y i b u t i n i S S 8
EUZABHTH Iestablished moderate Protes¬
tantism as the basis of the English Church.
The religious position of Europe as a
w h o l e , h o w e v e r , w a s n o t s e t t l e d f o r
another c^tury.
REFORMATION, Catholic. See coun¬
t e r - r e f o r m a t i o n .

REFORM BILLS, three acts of Parlia¬
ment passed in Britain during the 19th
century to extend the franchise. The first
(1832) abo l i shed ro t ten boroughs
(boroughs which returned two members to
Parliament long after their populations
disappeared), and enfranchised industrial
cities like Birmingham and Manchester,
and the propertied middle class. The
second biU (1867) gave the vote to urban
dwellers and the third (1384) extended it
to agricultural workers.
REFORMED CHURCHES, the ftotes-
tant churches arising from the reforma¬
tion that adhere to Calvinism doccrinally
and to PRESBYTERIANISM ID chUTCh polity,
and thus distinct from the luthqian chur¬
ches and the church of England. They
grew up especially in Switzerland. G»-
many, France (see huguenots). Holland

S O fl ^ . R E N A I S S A N C E
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water and pumping the solution through a
heal exchanger to agenerator where it is
healed to drive off the refrigerant at high
pressure. Other cycles, similar in prin¬
ciple, using steam or air. are also used.
REFUGEE, person fleeing from his na¬
tive country to avoid athreat or restric¬
tion. In the I5lh century moor-S and jews
were expelled from Spain, and religious
refugees fled to the New World in the
I7th century. In the 20th century refugees
have creat̂  aworld problem, pogroms
f o r c e d J e w s t o l e a v e R u s s i a , i n W W I
Greeks and Armenians fled from Turkey
and about 1.5 mill ion Russians settled in
Europe after the Russian revolution. In
the I930s Spaniards and Chinese left their
respective homelands. The WWII legacy
of about eight million refugees led to the
UNTIED NATIONS REL IEF AND REHABIL ITAT ION

ADMiNiSTEATKW, replaced in I946 by the
International Refugee Organization, which
in turn was succeeded by the Office of the
U N T T B D N AT I O N S H I G H C O M M I S S I O N E R F O R

REFUGEES. They resettled millions of
homeless from, for example, the Korean
WAR. Many thousand Arabs displaced
when Israel was created in 1948 still live

in Middle Eastern refugee camps and are a
serious political problem.
REGAN, Donald (191&- ). US finan¬
c ier. cha i rman o f the Wal l S t reet
brokerage firm of Merrill Lynch, who
served President Ronald Reagan as
secretary of the treasury (1981-85) and
White House chief of staff (1985-87).
REGENERATION, the regrowing of a
lost or damaged pan of an organism. In
Pi>ms this includes the production of,
e.g., dormant buds and adventitious or¬
gans. All ANiMAUS possess some power to
regenerate, but its extoet varies from that
in sponges, in which all the cells in apiece
of the body can be almost completely
separated and will yet come together again
to build up new but smaller sponges, to
that in the higher animals, in which
regeneration is limited to the healing of
wounds.

REGGAE, apopular Jamaican musical
style that combines American rock and
soul music with cai.ypso and other Lalin-
American rhythms. The 1973 film The
Harder They Come introduced reggae to
the US. where reggae greats like Bob
Marley (1945961981) were to win huge
audiences.
REGULATORS, movement formed in W
North Carol ina 1764-71 to resist the ex¬
tortion and oppression of colonial offi¬
cials. After failing to gel reforms against

(see DUTCH REFORMED CHURCH), Scotland
(see CHURCH of Scotland), Hungary and
what is now Czechoslovakia. Each had its
own simple formal liturgy, and all ac¬
knowledged the Reformed Confessions.
There are several Reformed Churches in
the US. the largest being the Christian
Reformed Church.
R E F O R M E D C H U R C H I N A M E R I C A .
See DUTCH REFORMED CHURCH.

REFRACTION, the change in direction
of energy waves on passing from one
medium to another in which they have a
different velocity. In the case of ugkt
radiation, refraction is associated with a
change in the optical density of the
medium. On passing into adenser
medium the wave path is bent toward the
normal (the line perpendicular to the sur¬
face at the point of incidence), the whole
wave path and the nonnal lying in the
same plane.

The ratio of the sine of the angle of in¬
cidence (that between the incident wave
path and the normal) to that of the angle of
refraction (that between the normal and
the refract̂  wave path) is aconstant for a
given interface (Snell's law). When
measured for light passing from avacuum
ir«o adenser medium, this ratio is known
as the refractive index of the medium.
Refractive index varies with wavelenph.
On passing into aless dense medium, light
radiation is bent away from the nonnal but
if the angle of incidence is so great that its
sine equals or exceeds the index for
r e f r a c t i o n f r o m t h e d e n s e r t o t h e l e s s
dense medium, there is no refraction and
t o t a l ( i n t e r n a l ) r e fl e c t i o n
reflecting musm) results. Refraction finds
its principal ^plication in the design of
L E N S E S .

REFRACTORY, able to resist h igh
temperature, for example ceramics made
from clay. Titanium and tungsten are often
called refi^toiy metals because they are
temperature resistant.
REFRIGERATION, removal of heat
f rom an enc losure in order to lower i ts
temperature It is used for freezing water
or food, for food preservation, for air
CONomoNiNG and for low-temperature
chemical processes and crvoqenics
studies and applications.

Modem refrigerators are insulated
cabinets containing the cooling elements
of aheat pump. The pump may use
mechanical compression of refrigerants
such as AMMONIA or freon, or may ac¬
complish compression by absorbing the
refrigerant in asecondary fluid such as

in the
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excessive taxes, huge legal fees and multi¬
ple office holdings, they rose in revolt, but
were defeated at Allemance Creek, 1771,
by Governor Tiyon, who hanged six
leaders for treason.
R E G U L A T O R Y A G E N C I E S . S e e d e ¬

r e g u l a t i o n .

REGULUS, Marcus Ati l ius (d. c249
BC), Roman general captured in the first
MJNic WAR (255 BC). He was sent to Rome
to deliver Carthage’s peace terms, under
parole to retum'if they were rejected. He
nevertheless urged their rejection, returned
and was apparently tortured to death.
REHAB ÎTATION, means of enabling
the handicapped to lead lives, which are as
normal as possible considering their dis¬
ability. The term can cover social dis¬
ability (treatment of prisoners) as well as
physical or mental difficulty.

Physical rehabilitation starts once imme¬
diate direat to life is absent and its success

calls for the active participation of the
patient. When the damage has been asses¬
sed. aprogram is designed to stop
degeneration of the unaffMted parts, to
strengthen the injured area and to en¬
courage the patient to accept his handicap
realistically. Also efforts are made to
remove external source of anxiety. With
the body so strengthened, the patient is
prepared for reentry into daily life,
through aids and equipment where ^
propriate, for example, wheelchairs, artifi¬
cial limbs. .

Skills are taught, such as braille, and
finally help given by social woiters in
job-finding, hi mental disturbances, treat¬
ment t r ies to b reak down iso la t ion and
prevent self-wididrawal through interac¬
tion with others. In hospitals, rehabilita¬
tion aims to involve patients in social ac¬
tivities and then gradually to detach them
fiom dependence on the center by trips
outside until outpatients' visits only are
necessary.
R E H N Q U I S T , W i U i a m H u b b s
(1924- ), US jurist. After serving as as¬
sistant attorney general, he was appointed
(1971) by President Richard Nixon to the
US Supreme Court. In 1986 President
Ronald Reagan nominated him for chief
justice. He was confirmed by anarrow
margin after astormy debate centering on
his record on civil rights and his judicial
ethics. As chief justice he proved an effi¬
cient administrator.
REICH, Wilhelm (1897-1957), radical
Austrian-born US psychoanalyst who
b r o k e w i t h f r e u d o v e r t h e f u n c t i o n o f

sexual repression, which Reich saw as the

root of individual and collective neurosis.
He became known fo r h i s con t rove rs ia l
theory that diere exists aprimal lifegiviog
force, orgone energy, in living beings and
in the atmosphere. Ks design and sale of
orgone boxes for personal therapeutic use
led to his imprisonment for violating the
Food and Drug Act.
REICHENBACH, Hans (1891-1953),
German philosopher of science who was a
founder of the Berlin Society for Empiri¬
cal Philosophy and editor of the Journal
of Unified Science. He contributed to the
theories of probability, relahvity and
QUAOTUM MECHANICS. He left Germany
(1933) and taught at UCLA (1938-53).
REICHSTAG, imperial parliament of the
Holy Roman Empire, and from 1871-
1945 Germany’s lower legislative house,
the upper being called the Reichsrat. The
ruling body of the wbimar republic, it was
amere cipher under the nazi regime. The
Reichstag building, burnt down in Jan.
1933, probably as aNazi propaganda
trick, has been restored.
REID, Ogden Mills (1882-1947), US
newspaperman who was editor of the New
York Tribune (from 1913). He acquired
the New York Herald (1924) and sub¬
sequently edited and published the con¬
solidated Herald Tribune, one of the most
influential newspapers in the US.
REID, Whitdaw (1837-1912), US jour¬
n a l i s t , a m b a s s a d o r t o B r i t a i n 1 9 0 5 - 1 2 .
E d i t o r o f d i e N e w Yo r k Tr i b u n e 1 8 7 2 -
1912, he was Republican vice-presidential
candidate in 1892.
REIGN OF TERROR. See terror, the.
REIMS or Rheims, city in NFrance,
about lOOmi Eof Par is on the Besle R.
Dating from Roman times, it is famed for
i ts Goth ic cathedra l bu i l t 1211-1430. A l l
but two French kings 11791961825 were
crowned in Reims. Center of champagne
and woolen production, it also makes
chemicals, machinery and paper. Pop
182,380.
R E I N C A R N A T I O N . S e e t r a n s m i g r a ¬
t ion OP SOULS.

REINDEER, Rangifer larandus, alarge
ungainly looking deer widely distributed
in Europe, Asia and North America,
where they are referred to as caribou.
REINDEER MOSS, type of lichen com¬
monly found in the An ĉ. It is aprincipal
food source for reindeer, moose, caribou,
a n d m u s k o x e n . A s h o r t m u l t i b r a n d i e d
plant that covers vast areas sufficient to
feed large herds of grazing animals, it
grows more rapidly during the spring and
fall months.
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holy person, especially asaint—usually
all or part of the saint's body, or an article
used by him or her.
RELIEF, form of sculpture in which the
elements of the design, whether figures or
ornament, project from the background. In
high relief the elements stand out
pnrminently and may even be undercut; in
low relief they hardly emerge from the
plane of the background. Fine examples of
low relief arc the Parthenon friezes.

RELIGION, asystem of belief to which a
social group is commined, in which there
is asupernatural object of awe, worship
and service. It generally provides asystem
of ETHICS and aworldview that supply a
stable context within which each person
can re la te h imsel f to o thers and to the

world, and can understand his own sig¬
nificance. Religions are found in all
societies, and are generally dominant
(modem secularism being an exception).
Some form of religion seems to fulfill a
basic human need.

S o m e f e a t u r e s a r e c o m m o n t o m o s t
religions: the recognition of asacred realm
from which supernatural forces operate; a
mediating priesthood; the use of ritual to
establish aright relationship with the holy
(though ritual used to manipulate the su¬
pernatural becomes magic); and asense of
group community. It is uncertain by what
stages religion evolved; alinear progres¬
sion from ANIMISM through polytheism to
MONOTHEISM is not HOW firmly accepted.
(Sec also DUAUSM; mythology; PANTHEISM;
DEISM: THEISM.)

Some religions have no deity as such,
but are natural philosophies: see bud¬
dhism; coNFUOANisM; TAOISM. (See also an¬
c e s t o r W O R S H I P ; M Y T H O L O G Y ; S A C R I F I C E ;
TABOO; THEOLOGY.)
R E M A R Q U E , E r i c h M a r i a ( 1 8 9 8 -
1970), German novelist famous for his
powerful anti-war Al l Quiet on the
Western Front (1929), describing the hor¬
r o r o f t h e t r e n c h e s i n W W I . I n 1 9 3 2

Remarque emigrated to Switzerland, later
becoming aUS citizen. Other works in¬
clude Arc/iq/Tnump/i (1946).
REMBRANDT (Rembrandt
zoon van Rijn: 1606-1669), grraiest of
Dutch painters. Bom and trained in
Leiden, he moved to Amsterdam in 1631
and achieved recognition with agroup
portrait. The Anatomy Lesson (1632).
Adapting the styles of Caravaggio, hals
and RUBENS, his painting became, during
1632-42, baroque in style, as in Saskia as
Flora (1634). Blinding of Samson (1636)
and Night Watch T h e y e a r s 1 6 4 3 -

REINER, Fritz (1888-1963), Hungarian-
bom US conduc to r, d i rec to r o f t he o r¬
chestras of Cincinnati (1922-28). Pitts¬
burgh (1938-48), Chicago (1953-62), and
the Metropolitan Opera (1948-53).
REINHARDT. Adolf (1913-1967), US
painter whose symmetrical, geometric
abstractions eventually develop̂  into his
famous monochrome paintings. His
"black" series features only minor con¬
trasts in violet and olive.
R E I N H A R D T, M a x ( 1 8 7 3 - 1 9 4 3 ) .
Austrian theatrical director famous for his
vast and spectacular productions—espe¬
cially of Oedipus Rex and Faust—and for
his elaborate and atmospheric use of stage
machinery and management of crowds.
RELATIVITY, afrequently referred to
but less often understood theory of the na¬
ture of space, time and matter, einstein's
"special theory” of relativity (1905) is
based on the premise that different ob¬
servers moving at aconstant speed with
respect to each other find the laws of
physics to be identical, and, in particular,
find the speed of ucht waves to be the
same (the "principle of relativity").

Among its consequences are that events
occurring simultarteously according to one
observer may happen at different times ac¬
cording to an observer moving relative to
the first (although the order of two causal¬
ly related events is never reversed); that a
moving object is shortened in the direction
of its motion; that lime runs more slowly
for amoving objea; that the velocity of a
projectile emitted from amoving bodj' is
less than the sum of the relative ejection
velocity and the velocity of the body; that
abody has agreater mass when moving
than when at rest; and that no massive
body can travel as fast as. or faster than,
the speed of light (2.998xI0®m/s—at this
speed abody would have zero length and
infinite mass, while time would stand still
on it).

Einstein’s "general theory" (1916) is of
importance chiefly to cosmologists. It as¬
serts the equivalence of the effects of ac¬
celeration and gravitational fields (see
CRAvrrATTOi), and that gravitadonal fields
cause space to become "curved." so that
light no longer travels in straight lines,
while the wavelength of light falls as the
light falls through agravitational field.
The d i rect ver ificat ion o f these las t two
predictions, among others, has helped
deeply to entrench the theory of relativity
in the language of j^ysics.
RELIC, in the Roman Catholic Church,
an object revered for its association with a

H a r m e n s -
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56 were notable for his magnificent draw¬
ings and etchings, predominantly of New
Tes tamen t t hemes , such as The Th ree
Crosses (1653-61). From mid-1650s his
painting was more solemn and spirinial in
mood and richer in color as shown in por¬
traits (Jan Six, 1654, The Syndics of the
Amsterdam Cloth Hall, 1662), aseries of
moving self-portraits, and religious paint¬
ings like Z)<3vid and Saul (cI658).
REMINGTON. Frederic (1861-1909),
US painter, sculptor and writer chiefly
known for his portrayals of the Old West,
where he traveled extensively. His paint¬
ings, usually of Indians, cowboys and hor¬
ses, skillfully convey violent action and
are notable for authenticity of detail.
REMOTE CONTROL, control of asys¬
tem from adistance. It can range from a
television set to aguided missile or satel¬
lite, over afew feet or thousands of miles.
REMOTESENSING, the observation of
the surface of the earth and other planetary
bodies through sensors on aircraft and
space satellites that detect and record.
Aerial photography is the oldest form of
remote sensing. Photographic films
developed since WWII and sensitive to
electromagnetic radiation on the borders
of visible light have increased the amount
of information that can be captured on
photographs.

Near-infrared photography, utilizing
wavelengths slightly longer than visible
light, is useful in studies of vegetation and
water pollution, in geological studies, and
in mineral exploration.

Far infrared (thermal infrared), at
longer wavelengths, is useful in monitor¬
ing areas of hî  heat flow such as vol¬
canic ter ra ins and can a lso be used in

oceanographic studies where shaip water-
temperature contrasts are important.
RADAR imagery provides excellent resolu¬
tion and is unaffected by weather condi¬
tions or darkness; geolo^cal structures are
frequently discerned using this method,
which is also useful in monitoring the
ocean surface.
REMUS. See romulus and remus.
R E M U S , U i K l e . S e e H a r r i s , j o e l
C H A N D L E R .

R E N A I S S A N C E ( F r e n c h ; r e b i r t h o r
revival), the transitional period between
the MIDDLE AGES and modem times, cover¬
ing the years cI350-cl650. The term was
first applied by the Swiss historian Jakob
Burckhardt in 1860.

The Renaissance was aperiod of deeply
significant achievement and change. It
saw the reformation challenge the unity

and supremacy of the Roman Catholic
Church, along with the rise of humanism,
the growth of large nation-states with
powerful kings, far-ranging voyages of
exploration and anew emphasis on the
im^rtance of the individual. It was a
period of extraordinary accomplishment in
the arts, in scholarship and the sciences,
typified in the universal genius of Leonar¬
d o D A V I N C i .

The origins of the Renaissance are dis¬
puted, but its first flowering occurred in
Italy. In the world of learning anew inter¬
est in secular Latin literature can be detec¬
ted in the early 14th century, and by the
middle of the century petrarch and boc-
CAcao were avidly searching for old texts
and self-consciously cultivating aprose
style modeled on gcero. They in¬
augurated an age of research and dis¬
covery in which the humanists ransacked
the monastic libraries of Europe for old
manuscripts, and such scholars as rcino,
BESSARION, PCRJ21AN0 and ERASMUS SCt nCW
standards in learning and critical scholars¬
hip. Greek was also studied, particularly
after the fall of Constantinople in 1453
drove many Greek scholars to the West.
The invention of printing (cl440) and the
discovery of the New World (1492) by
COLUMBUS gave further impetus to the
search for knowledge.
RENAULT, Mary (pseudonym of Mary
Chalians, 1905-1983), British novelist.
Her pt^ular fictional accounts of the lives
of ancient Greeks include The Bull from
the Sea (1962), The Mask of Apollo
(1966), and
R E N E O F
Anjou and Provence. He inherited aclaim
to the kingdom of Naples (1435) but was
defeated by Alfonso Vof Aragon in 1442.
His dau^ter Margaret of Anjou married
HENRY v] of England. Rent's coun at
Angers in France was abrilliant cultural
c e n t e r .

RENT, Guido (1575-1642), Italian baro¬
que painter. After studying at the Carracci
academy he developed an elegant classical
style, using light tones, for religious and
mythological themes, such as Aurora
(1613-14) and Baptism a/Oinsf (1623).
RENO, Marcas Albert (1834-1889), US
army officer during and after the civil
WAR. Reno was supposed to go to the aid
of Gen. George A. Custer in the Battle of
the Little Bî om (1876). After Custer’s
defea t Reno was accused o f coward ice
and he received adishonorable discharge.
RENOm. Jean (1894-1979), French film
director, son of Pierre Auguste renok. His

TTte Persian Boy (1973).
ANJOU (1409-1480). duke of
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(haploid) rBri-s containing half the normal
number of chromosomes, called gametes,
are produced: in animals, sperm by males
in the testes and ova by females in the
ovary; in plants, pollen by males in the
stamens and ovules by females in the
ovary. The joining of gametes (fertiuza-
Ticw) produces a(diploid) cell with the
n o r m a l n u m b e r o f c h r o m o s o m e s , t h e
zygote, which grows to produce an in¬
dividual wi th GENES inher i ted f rom both

parents (see also heredity). Fertilization
may take place inside the female (internal
fertilization) or outside (external fertiliza¬
tion). lotemai fertilization demands that
sperm be introduced into the female—in¬
semination by copulation—and is ad¬
vantageous b̂ use the young spend the
most vulnerable early stages of their life-
histories protected inside the mother.
REPTILES, once one of the most
numerous and diverse groups of animals,
today reduced to four groups: the
crocod i les ; the l i za rds and snakes ; the
TORTOISES and t i i r t les; and the tuaiara.
Modem reptiles are characterized by a
scaly skin, simple teeth in the jaw, and an
undivided heart. They are cold blooded,
and sexual reproduction results in the
laying of large yolky eggs. However,
when fossil groups are considered, the
class is not so clearly defined, for the later
reptiles merge with their avian and mam¬
malian de^ndauis. Many were fur-
c o v e r e d a n d w a r m b l o o d e d a n d h a d
developed other features of present-day
birds and mammals. Some may even have
been viviparous.
REPUBLIC (from Latin res publica: the
state), form of government in which the
head of state is not amonarch, and today
is usually apresident. Popularly, the idea
of arepublic includes the notion of elected
representation and democratic control by
the people, but many mod«it republics do
not fuir i l l Ais condit ion.

77i€ Republic is also the name of the
famous dialogue in which plato outlined
his ideal state.
R E P U B L I C A N PA R T Y, o n e o f t h e t w o
major political parties of the US. It was
founded in 18S4 by dissidents of the whig,
DEMOCRATIC and FREE SOIL parties to unify
the growing anti-slavery forces. Its first
national nominating convention was held
in 1856; J. C. fr£mont was adopted as
presidential candidate. Campaigning for
the abolition of slavery and of polygamy
in the territories, he captured 11 states.
UNCOLN became the first Republican presi¬
dent. and in spite of the unpopularity of

motion pictures are characterized by asen¬
sitive feeling for atmosphere and astrong
pictorial sense. La Grande Illusion (1937)
and The Rules of the Game (1939) are his
masterpieces.
RENOIR, Pierre Augurte (1841-1919),
French Impressionist painter. He started
painting—with monet, pbsarro, sisley—
scenes of Parisian life, such as La
Grenouii l ire (1869) and The Swing
(1876), using vibrant luminous coIms.
After IMPRESSIONISM he became mostly in¬
terested in figure painting, and his later
works arc usually large female nudes set
in rich landscapes.
RENWICK, James (1818-1895). US ar¬
chitect who designed Grace Church
(1843-46) and St. Patrick’s Cathedral
(dedicated 1879), New York, and other
notable buildings, including the Smith¬
sonian iNSimmw (1846) and Vassar Col¬
lege (1860).
REPARATIONS, term applied since
WWI K) monetary compensation deman¬
ded by victorious nations for material los¬
ses suffwed in war. In 1919 Germany was
conuiiitted to pay enormous reparations to
the Allies (although the US subsequently
waived all claim). Again, in 1945, repara-
tions were exacted &om Gemtany, and
Japan was also assessed.
REPIN, Dya Yefimovich (1844-1930),
Russian painter. Aleading proponent of
the realistic style, his paintings often
expressed criticism of the Russian social
order during the late I9th century. Many
of his paintings are on display in tte
museums of Moscow and St. Petersburg.
R E P R I E V E , i n c r i m i n a l l a w, t h e
postponement of asentence which has
been imposed by the courts. The term is
usually used to refer to astay of execution
when the death sentence is involved, and
is often granted to allow the investigation
of new evidence in acase.
REPRODUCTION, the p rocess by
which an organism produces offspring, an
ability that is aunique characteristic of
ANIMALS and PLANTS. There are two kinds

of reproduction; asexual and sexual.
In asexual reproduction, parts of an or¬

ganism split off to form new individuals, a
process found in some animals but which
is more common in plants: e.g., the flssion
of single-celled plants; the budding of
yeasts; the fragmentation of filamentous
algae; spore production in bacteria,
algae and fungl and the production of
vegetative organs in flowering plants
(bulbs, rhizomes and tubers),

i n sexua l rep roduc t i on , spec ia l
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the subsequent reconstruction policies
a n d t h e s e c e s s i o n o f t h e l i b e r a l
REPUBLICAN PARTY in 1872 , the Re¬
publicans remained dominant in US
politics, winning 14 out of 18 presidential
elections between 1860 and 1932.

In an era of scandal, the Republicans
consolidated a"pro-business” and "con¬
servative" reputation with the nomination
and election of William mckinley in 1896.
H i s s u c c e s s o r T h e o d o r e r o o s e v e l t

adopted aprogressive stance: he defected
to the Bull Moose party (see progressive
PARTY) in 1912. In 1932 the Democrats
swept to power, not to be dislodged until
the election of the Republican president
EISENHOWER in 1952. His successors Ken¬
nedy and JOHNSCW were Democrats. Barry
GOLOWATER failed as (Hesidential candidate
in 1960, but Richard nkon's landslide vic¬
tory in 1972 marked azenith of party
strength. Watergate shattered this, con¬
tributing to the defeat of Gerald ford in
the 1976 elections. The Republicans ral¬
lied again in 1980 to elect Ronald reagan;
he was reelected in 1984, and his vice-

president, George bush, was elected presi¬
dent in 1988. In 1992 Bush was defeated
for reelection by Democrat Bill Clinlon.
REQUIEM, or requiem mass, amusical
setting of the Roman Catholic mass for the
souls of the dead. The classic settings of
the requiem by mozart and verdi are
generally performed as concert pieces.
R E S E R V E O F F I C E R T R A I N I N G
CORPS (ROTC), US Army recruiting
project that holds courses in military
leadership in schools and colleges. It grew
out of the Land Grant Act of 1862, and
began operating full scale under the Na¬
tional Defense Act of 1916. It comprises
two to four years of course work and drill
plus several weeks of field training. The
US Navy and Air Force have similar
programs.
RESHEVSKY,
Polish-bom US chess player. Formerly a
child prodigy, he was US champion five
times between 1936 and 1946, and one of
the great modem masters of the game.
RESIN, ahigh-molecular-weight sub¬
stance characterized by its gummy or
tacky consistency at certain temperatures.
Naturally occurring resins include congo
copal and bitumen (found as fossils), shel¬
lac (from insects) and rosin (from pine
trees).

Synthetic resins include the wide variety
of plastic materials available today and
any distinction between puastics and
resins is at best arbitrary. The first partial¬

ly synthetic resins were produced in 1862
using nitrocellulose, vegetable ou.s and
camphor, and included Xylonite and later,
in 1869, CELLULOID. The first totally syn¬
t h e t i c r e s i n w a s B a k e l i t e , w h i c h w a s
produced by L. H. baekeiand in 1910
from phenol and formaldehyde. TTae work
in the 1920s of H. Staudinger on the
polymeric nature of natural rubber and
styrene resin, which laid the theoretical
basis for polymer science, was amajor
factor in stimulating the extremely rapid
development of awide range of synthetic
plastics and resins.
RESISTANCE, the ratio of the voltage
applied to aconductor to the current flow¬
ing through it (see ELEcnucrrY; ohm’s
l a w ) , m e a s u r e d i n o h m s . I t i s c h a r a c -
twistic of the material of which the con¬
ductor is made (the resistaiice presented
by aunit cube of amaterial being called
its resistivity) and of the physical dimen¬
sions of the conductor, increasing as the
conductor becomes longer and/or thinner.
RESPIRATION, term applied to several
activities and processes occurring in ail
ANIMALS and plants: e.g., the breathing
movements associated with the LUNGS, the
uptake of oxygen and the release of car¬
bon dioxide, and the biochemical path¬
ways by which the energy locked in food
materî s is transferred to energy-rich or¬
ganic molecules for utilization in the mul¬
titude of energy-requiring processes which
occur in an organism. Breathing move¬
ments, if any. and the exchange of oxygen
and carbon dioxide may be called "ex¬
ternal respiration," wlule the energy-
releasing processes which utilize the
oxygen and produce carbon dioxide are
termed "irttema! respiration" or "tissue
respiration."

In man, external respiration is the
process whereby air is breathed from the
environment into the lungs to provide
oxygen for internal respiration. Air, which
contains about 20% oxygen, is drawn into
the lungs via the nose or mouth, the
pharynx, trachea and bronchi. This is
achieved by muscular contraction of the
intercostal muscles in the chest wail and
of the diaphragm; their coordinated move¬
ment, controlled by arespiratory center in
the brain stem, causes expansion of the
chest, and thus of the lung tissue, so that
air is drawn in (inspiration).

Expiration is usually apassive process
o f r e l a x a t i o n o f t h e c h e s t w a l l a n d
diaphragm, allowing the release of the air,
which is by now depleted of oxygen and
enriched with carbon dioxide, ̂ change

Samuel (1911-92) ,
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mation to local agencies, newspapers,
t e l ev i s i on and rad io a round t he wo r l d .
Founded by P. J. von Reuter (1816-1899)
in Germany in 1849, it moved to London
1851, and is today atrust owned mainly
by the British press.
REUTHER, Walter Philip (1907-1970),
US labor leader, president of the united
AUTOMOBILE WORKERS from 1946 Until his

death in aplane crash. He was president of
the Congress of Industrial Organizations
1952-56, and one of the architects of its
merger with the American federation of
LABOR, becoming vice president of the
combined organization.
REVELATION, the disclosure of truths

-by God. either directly to propheis or by
inspiring Scripture (see bible; koran).
Whether propositional or embodied in
God’s "mighty acts," it is the basis of
revealed theology as opposed to natural
theology. Protestants hold that revelation
is sufficiently contained in the Bible;
Roman Catholics and Orthodox regard
tradition as revelatory.
R E V E L AT I O N , B o o k o f , o r A p o ¬
calypse, the last book of the new testa¬
ment. traditionally ascribed to St. john the
Apostle but probably written by another
John, and dated probably c96. After seven
letters to the Asia Minor churches, it con¬
sists of aseries of apocalyptic visions in
Old Testament imagery, giving aChristian
philosophy of world history.
REVELLE, Roger (1909-1991). US
oceanographer, at the U. of California's
Scripps Institution of Oceanography
(1931-64; director, 1950-64). Concerned
about ecology, he directed (1964—76)
Harvard’s Center for Population Studies.
REVELS, Hiram Rhoades (1822-1901),
pastor and educator, and first black US
senator. Elected by the Republicans in
Miss, for 1870-71. he was subsequently
involved in state politics and became
president of Aicom College, Lorman,
M i s s .

REVE^ Paul (1735-1818), American
revolutionary hero, immortalized by
LONGFELLOW fot hls ride from Boston to
Lexington (April 18, 1775) to warn the
M a s s a c h u s s e t t s M i n u t e m e n t l i a t " t h e
British are coming." Asilversmith and
engraver, he joined in the boston tea
partv in 1773. During the revolutionary
WAR, he served the new government,
designing and producing the first Con¬
tinental money, casting official seals and
supervising gunpowder and cannon
manufacture. Afto" the war he became a

prosperous merchanu known for his cop-

of gases with (he blood circulating in the
pulmonary capillaries occurs across the
lung alveoli and follows simple diffusion
gradienus. Disorders of respiration include
lung disease (e.g., emphysema, pneumonu
and PNEUMOtXJNiosis); muscle and nerve
disease (e.g., brain-stem stroke, polio-
MYELrns, myasthenia gravis and mu.s-
cular dystrophy): skeletal deformity; as¬
phyxia. and disoiders secondary to meta¬
bolic and HEART disease. In man, tissue
respiration involves the combination of
oxygen with glucose or other nutrients to
form high-energy compounds. This reac¬
tion also produces carbon dioxide and
w a t e r .

RESTORATION, name given to the
return of Charles uas king of England in
1660, after the fall of the hiotectorate
Coinciding with anational mood of reac¬
tion against the puritans, the Restoration
was widely popular. The Restoration
period (1660 to the fall of James ij in
1688) was one of irreverent wit, licen¬
tiousness and scientific and literary
achievement (see restoratkw comedy).
Politically, it was aperiod of uneasy rela¬
tions between king and Parliament, cul¬
minating in the gumuous revoluiion.
RESURRECTION, the raising of adead
person lo life. The resurrection of jesos
CHRIST on the third day after his death and
burial is abasic Christian doctrine attested
by earliest New Testament tradition. In
recognizable but glorified bodily form he
appeared to several groups of disciples;
though skeptical, they became convinced
that he had overcome death. Chr ist ians'
eternal life is viewed as participation in
Christ’s resurrection, culminating in the
general bodily resurrection of the dead at
the SECOND COMING (SCC also ESCHATOLOGY;
IMMORTALITY).
R E S U R R E C T I O N P L A N T, o n e o f
several species of plants that curl up when
dry but turn green when exposed to water.
The rose of Jericho, amember of the mus¬
tard family, grows from seeds and, when
dry. loses its leaves and curls up into a
b l̂. The wind carries the balls, thus scat¬
tering the seeds.
REUNION, volcanic island (970sq mi) in
the WIndian Ocean, aFrench possession
since 1642 and an overseas department of
France since 1946. The islanders, mostly
of mixed descent, are nearly all Roman
Catholic and speak aCreole pMois. Its
products include sugar, rum and vanilla.
The capital is St. Denis. Pop 535,000.
REUliSRS. an intemationd news agency,
based in Britain, which distributes infor-
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per and sUver work and his bronze bells.
REVIVALISM, in religion, emphasis on
persona] experience and salvation of the
soul. This form of worship is often charac¬
terized by emotionally charged gospel
preaching that is extemporaneous and re¬
quires audience participation.
REVOLUTION, any rapid, far-reaching,
or violent change in the political, social, or
economic structure of society. It has usu¬
ally been applied to different forms of
political change; e.g., the American
Revolution (War of Independence).
REVOLUTIONARY WAR, American,
i n w h i c h B r i t a i n ’ s 1 3 N o r t h A m e r i c a n
colonies gained their independence. It was
aminor war with immense consequences:
the founding of the US and the forging of
anew, dynamic democratic ideology in an
age of absolutism. Despite elements of
aviL WAR and of revolut ion, the conflict
was above all apolitical, constitutional
struggle, and as such began many years
before the actual fighting. While the ex¬
panding colonies were growing wealthy
and independent, Britain adhered to the
theory that they were supposed to exist
solely for its own profit and were to be
tightly ruled by King and Parliament (see
M E R C A N T I U S M ; n a v i g a t i o n A C T S D J . U p 1 0
1 7 6 3 . h o w e v e r , c o n t r o l

the British were forced to evacuate Bos¬
ton. but an American attempt to conquer
Canada (1775-76) failed. Meantime the
Second Continental Congress, embol¬
dened by Thomas paini-s pamphlet Com¬
mon Sense, declared for independence in
July 1776. Washington, wifii never more
than 10-20,000 regulars, plus state militia
(see minotemen), fou^t adefensive war;
the British, with regulars, Tesies and mer¬
cenaries (see hessians), suffered from con¬
fused strategy and extended supply lines
across the ocean, and were hindaed by
the small US Navy and some 2,(X)0
privateers (see jones. JOHN Paul).

After abrief strike at the South, the
British took New York City in September
1776, forcing Washington to retreat into
New Jersey. The small victories of tren-
TON and pRiNCFTON heartened the patriots,
but Philadelphia fell in September 1777.
Meantime General burgoyne, sweeping
down into New York from Canada, was
forced to surrender his troops at Saratoga
in October, an American triumph that
brought France in as an ally of the US.
But Washington, wintering at \allsv
FCWGE, was barely able to keep his troops
together. Turning to the South, the British
took Savannah (1778) and Charleston
(1780), defeating gates at Camden, S.C.,
in August, 1870. But after the defeat of
KiNG-s MOUNTAIN in October, the British
gradually withdrew Ninto Va. In 1781
CORNWALLIS, bottled up in Yorktown, Va.,
by aFrench fleet and aFranco-American
army under Washington, surrendered on
October 19. virtually ending the war,
though the Treaty of Paris was not signed
until Sept. 4, 1783. The ideological strug¬
gle, which had found its best expression in
the Declaration of Independence, came to
8noble conclusion with the framing of the
Constitut ion in 1787.
REVOLUTIONS OF 1848, series of un¬
successful revolutionary uprisings in
France, Italy, the Austrian Empire and
Germany in 1848. They were relatively
spontaneous and self-contained, but had a
number of common causes; the successful
example of the french revolution of
1789, economic unrest due to bad harvests
and unemployment, and agrowing frustra¬
tion, fired by nationalist fervor, about the
repressive policies of conservative states¬
men like MEiTERNiCH and Guizot.

In Feb. 1848, amajor uprising in Paris
overthrew King louis phiuppe and Guizot,
but it was suppressed and the Second
Republic proclaimed. In Italy, during the
RisoRQiMENTO, shoit-lived republics were

lu; but aficT Prance hod
been defeated in the New World (lee FRENCH AND

INDIAN WARS) Britain decided to restore
control and tax the colonies to help pay
for it.

The Navigation Acts were strictly en-
'forced, settlement beyond the Appalachian

Mountains was forbidden, astanding army
was to be sent to America and quartered at
colonial expense, and in 1765 astamp tax
(see STAMP act) was imposed. The out¬
raged colonists, near rebellion, drew upon
liberal ideas from England and the con¬
tinent (see enuchienment) to assert the
principle of no taxation without repre¬
sentation in the English Parliament. After
duties levied by the townshend acts
(1767) resistance centered in Boston, lead¬
ing to the boston MASSACRE(1770)and the
BOSTON TEA PARTY (1773). But after the
into lerable ACTS (1774), a imed at Bos¬
ton, patriot local assemblies took control
in aU colonies, and non-importation asso¬
ciations and committees of correspon¬
dence flourished, culminating in the First
CONTINENTAL CONGRESS (1774).

In April-June 1775 fitting flared
around disaffected Boston (see brattles of
LEXINGTON; CONCORD; BtWKER HILL), and in
July George Washington took command
of the Continental Army. In March 1776
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ment for 20 years. He returned to Korea
WWII, and became the ^t president

of the Republic of Knea (South Korea) in
1948. He led the nation through the
KCHutAN WAR but was forced ftom office in
1960 because of corruption and mis¬
management by some of his ^pointees.
RHEIMS. See reims.
RHENIUM, chemical element; symbol
Re; a i .wt . 186.2; anno. 75; va lence -1, -
23.4,5,6,7. Rhenium does not occur free
in nature or as acompound in adistinct
mineral species. It is, however, widely
spread throughout the earth’s crust to the
extent of about 0.001 ppm. Natural
r h e n i u m i s a m i x t u r e o f t w o s t a b l e
isotopes. The element is silvery-white
with ametall ic luster. Rhenium is used as
an additive to tungsten and molybdenum-
based alloys to impart useful properties.
RHEOSTAT, avariable resistor used to
control the current drawn by an electric
MOTOR, to dim UQHTiNa etc. It may consist
of aresistive wire, wound mahelix, with
asliding contact varying the effective
length, or of aseries of fixed resistors con¬
nected between arow of button contacts.
Or, for heavy loads, electrodes dipped in
SOLUTtw is can be used , the res is tance
being controlled by the immersion depth
and separation of the electrodes.
RHESUS MONKEY. Macaco mulatto,
an omnivorous macaque found in many
parts of Asia.
RHETORIC the art of speaking and
writing with the purpose of persuading or
influencing others. It was taught by the
Greek sophists in the 5th century BC.

The first systematic treatise on it is aris-
TOTtE 'S Rheto r i c , c i ce ro and Qu in t i l i an
wrote on it and it was amajor course at
medieval universities as one of the seven
liberal arts.
RHETT, Robe r t Ba rnwe l l (Robe r t
Barnwell Smith; 1800-1876), US "Fire-
Eater," representative (1837-49) and
senator for S.C. (1850-52). Aviolent
secessionist, he helped dr^t the Con¬
federate Constitution in 1861.
RHEUMATIC FEVER, feverish illness
following infection with streptococcus
and leading to systemic disease. Skin rash,
subcutaneous nodules and amigraung
ARTHRITIS are commonly seen. Involve¬
ment of the HEART may lead to palpitati¬
ons, chest pain, cardiac failure, myocar¬
ditis and INFLAMMATION of ihc pericar¬
dium; murmurs may be heard and the
ELECTROCARDIOORAPH may show conduc¬
tion abnormality. Sydenham’s chorea
may also be seen, with awkwardness,

proclaimed, and there was agitation to
secure independence from Austria, which
was itself shaken by revolutions in Vien¬
na, Prague and Hui^aiy. The demand for
arepresentative goveniment led to an all-
German Diet in Frankfurt, which failed in
its efforts to unite Germany. In England
there was working-class agitation (see
charttsm), and other European countries
woe also affected.
REYKJAVIK, capital of Iceland and its
chief port, commercial and industrial cen¬
ter, and home of its cod-fishing fleet. Its
name means "smoking bay.” from tte
nearby hot springs which provide the city
with centra] heating. Pop (city) %,25();
(metro) 141,000.
REYNARD THE FOX, leading character
in apopular medieval series of fables.
Appearing first in the area between
Handera and Germany in the iOth century,
the tales, with their cunning but sympa¬
thetic hero and biting satire, buame
popular in France, Germany and the Low
Countr ies.
REYNAUD, Paul (1878-1966), conser¬
vative French statesman. After holding a
number of cabinet posts (from 1930), he
became premier in 1940. An opponent of
the Nazis, he resigned and spent WWII in
prison. Afterwards he returned to politics,
held several posts and helped draft the
constitution of the Rfth Republic (1958).
REYNOLDS, Sir Joshua (172J-1792),
perhaps the most famous English portrait
painter. Ambitious and popular, he be¬
came first president of the royal academy
OF ARTS in 1768. He held that great art is
based on the styles of earlier masters, and
espoused the "Grand Style." He painted
nearly all his notable contemporaries, in¬
cluding his friend Samuel Johnson (1772),
and published influential Discourses
(1769-90).
REZASHAH PAHLAVI (1877-1944),
shah of Iran, 1925-41. An army officer,
he led acoup in 1921, becoming prime
minister and later (1925) founder of the
Pahlavi dynasty. He made important mili¬
tary administrative and economic reforms,
but the Allies forced him to resign in
WWII for attempting to keep Iran neutral.
RHEA, in Greek mytholo^, afertility
goddess, one of the Titans, wife of Kronos
and mother of several gods, including
Zeus.
RHEE, Syngman (1875-1965), pre.sident
of South Korea. Aleader in the movement
to win Korean independence from Japan,
he was in exile 1910-45, serving as presi¬
dent o f the Korean Prov is iona l Govern-
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clumsiness and involuntary movements.
Late effects include chronic valve disease
of the heart leading to stenosis or incom-
petesce, particularly of the mitral or aortic
valves. Such valve disease may occur in
the young and middle aged and may re¬
quire surgical correction.

Treatment of acute rheumatic fever in¬
c l u d e s b e d r e s t , a s p k i n a n d s t e r o u j s -
raMCiLLiN treatment of streptococcal dis¬
ease may prevent recurrence. Patients with
valve damage require antibiotics during
operations, especially dental and urinary
tract SURGERY, to prevent bacterial en¬
docardi t is .

RHEUMATISM, imprecise term describ¬
ing various disorders of the joints, includ¬
ing RHEUMATIC FEVER and rheumatoid
A R T H R m S .

R h F A C T O R o r R H E S U S F A C T O R .
See BLOOD.
RHINE, Joseph Banks(l895-1980), US
parapsychologist whose pioneering la¬
boratory studies of ESP demonstrated the
possibility of telepathy (see parapsychoi^
o g y ) .
R H I N E R I V E R
longest river in Western Europe, rising in
Switzerland and flowing 82(hnj through
Germany and the Netherlands into the
North Sea near Rotterdam. It is of great
historical and commercial significance,
being navigable by seagoing ships up to
Cologne, and by large barges as far as
Basel. Canals link it to the RhOne, Marne,
E r a s , W e s e r , E l b e , O d e r a n d D a n u b e
rivers. Some of its finest scenery is along
the gorge between Bingen and Bonn, with
terraced vineyards, ruined castles and
famous landmarks like the lorelei rock.
RHINITIS, INFLAMMATION of the mucous
membranes of the nose causing runny
nasal discharge, and seen in the common
aXD, INFLUENZA and HAY FEVER. Irritation
in the nose and sneezing are common.
RHINOCEROSES, a fami ly, Rh ino-
cerotidae. of five species of heavy land
animals characterize by along nasal
"horn" or "horns." They are bulky animals
with thick, hairless skin, often falling in
heavy loose folds. They live in transitional
habitat between open grassland and high
forest, grazing or browsing on the bushes
or shnibs. All five species—the square¬
lipped, or white, rhino; the black rhino;
the great Indian; Sumatran, and Javan
rhinos—are on the verge of extinction.
The horn is not true horn but is formed of

amass of compacted bairs.
RHIZOM^ or rootstock, the swollen
hoiizMital underground stem of certain

Rhode I s l and P rofi le

Name of state: Rhode Island (OfficiaDy:
Rhode Island and Providence Plantations)
Capital: Providence (Other cities: War¬
wick, Pawtucket, Cranston)
Neighbors: Mass., Conn.
Statehood: May 29,1790 (13di state)
Famil iar Name: Ocean State
Area: l,214sqnu
Population (1990): 1,003,000 (Rank; 43)
%change 1980-1990: 5.9
Density per sq mi: 960.3
%metropolitan: 92.3
Electoral votes: 4

Racial comp.: White. 91.4%; black.
3.9%; Hispanic. 4.6%; Asian, 1.8%
Per capita money income (1989):
$12,459 (Rank: 14)
Elevation: Hi^iest-812ft, Jerimoth Hill
Lowest-sea level, Atlantic Ocean
Motto: Hope
Sta te F lower : Vio le t
State Bird: Rhode Island Red
State Tree: Red maple
State Song: "Rhode Island"
I N D U S T R Y A N D T R A D E

Gross state product (1989):
$15.5 bil. (Rank: 43)
Farm products; Greenhouse, dai ry
products, eggs, potatoes
Farm marketings (1989):
$0.08 bil. (Rank: 49)
Manufactures: Jewelry and silverware,
fabricated metal products, electrical equip¬
m e n t

Value of mfrs. shipped (1989):
$9.1 bil. (Rank: 40)

(German: Rhein),

PLANTS that acts as an organ of perennaiion
and vegetative propagation. They iast for
several years and new shoots appear each
spring from the axils of scale leaves.
RHODE ISLAND, the Ocean State, New
England state of the US Northeast, on the
Atlantic Ocean and embracing Nanagan-
sett Bay. Coastal lowlands in the Eand S
rise to rolling, forested hills in the West
and North-



R I B B O N W O R M 1 0 4 1

Roger Williams and other exiles from
P u r i t a n M a s s a c h u s e t t s fi r s t s e t t l e d t h e
Narragansett Bay area and made it a
haven of religious liberty in theocratic
New England. The colony prospered on
the triangular trade in rum. slaves, and
molasses, and consistently opposed
British mercantilist policies. It also op¬
posed American trade regulation and wa.s
the last state to ratify the federal constitu¬
tion- The decline of shipping in the early
19th century was fol lowed by the
growth of the textile industry, whose mills
first employed New England farm g^ls
but soon great numbers of Catholic im¬
migrants. The state, particularly Newport,
became famous as the summer home of
wealthy industr ial ists. Yankee Re¬
publicans dominated politics until the
1930s, when Catholic factory wokets
brought it into the Democratic column.
After WWII, the textile mills moved
south, to be replaced by new industries,
including electronics. The growth of
white-collar Jobs and .suburbanization
tilted the state toward the Republican
Party. Rhode Island shared with the rest of
New England the economic boom of the
1980s, then suffered in the recession of
the early 1990s.
RHODES. Ceci l John (1853-1902),
British statesman and business magnate,
who first opened up Rhodesia to Europe
seielemeni. He founded the De Beers Min¬

ing Company in 1880 at Kimberly in
.South Afnca, and in 1889 formed acom¬
pany to develop the area that is now Zim¬
babwe. Premier of the Cape Colony from
1890, he was forced to resign through his
complicity in the Jameson raid (1896) into
the Transvaal. Much of his £6 million for¬
tune went to found the Rhodes scholar-
. S H I P S .

RHODES, Greek island (540sq mi) and
its capital city off the SW coast of Turkey.
Its exports ioclude wine, fruit and olive
oil. The city of Rhodes was aprosperous
city-state in the 3rd century BC. At its har¬
bor stood the Colossus of Rhodes, astatue
that was one of the Seven Wonders of the
Wo r l d .
RHODESIA. See Zimbabwe.
RHODESSCHOLARSHIPS, instituted
at OXFORD UNivERStTY by the bequest of
Cecil RHODES for students from the British
Commonwealth, the US and Germany.
Elections are based on genera] grounds as
well as on academic ability.
RHODIUM, chemical element; symbol
R h ; a t . w L 1 0 2 . 9 0 5 5 ; a t . n o 4 5 ; v a l e n c e
2.3,4.S and 6. The metal is silvery-white

and at red heat slowly changes in air to
sesquioxide. At higher temperature it con¬
verts back to the element. Its major use is
as an alloying agent to harden platinum
and palladium.

O D O D E N D R O NR H ,agenus of mostly
evergreen shrubs that are mainly native to
the forests of the EHimalayas. They bear
leathery dark-green leaves and, in late
spring, masses of fragrant blossom. There
are many popular horticultural varieties in
cul t ivat ion. Azaleas are deciduous mem¬
bers of the same genus. Family; Erica¬
c e a e .

RHONE RTVER, an important European
river, 507mi long, rising in Switzerland
and flowing through Lake Geneva and
then SW and Sihrou^ France into the
Mediterranean Sea. With its tributaries,
particularly the Is6re and the Sa6ne, it has
alarge flow of water, which has been har¬
nessed in major hydroelectric schemes.
Navigable in part, it is linked by canal to
the Camargue region.
RHUBARB, or pieplant, Rheum rhapon-
ticum. was first cultivated in China for its
purgative medicinal rootstock. As a
vegetable the pink fleshy leaf-stalks, or
petioles, are eaten stewed or in pies. The
pet io les sprout f rom underground
rhizomes and bear large green leaves that
can be poisonous. Family; Polygonaceae.
RHYTTIM. aregular pattern of stressed
beats, especially characteristic of music
and POETRY. In Western music the com¬
monest rhythms are 2/4, 3/4, 4/4 and 6/8
(two, three, four and six beats in abar). A
typical 3/4 rhythm is the waltz. Broken
rhythms are ctdled syncopation, bpoetry
the term describes the pattern of stressed
and unstressed words bal ine of verse or
a p o e m .
RHYTHMS, Biological. See biolocktal

C L O C K S .

RIB, one of the 24 long, flat, curved
bones forming the wall of the chest.
R IBAUTor R IBAULT, Jean (c !520-
1565), mariner who colonized Ra. On
present-day Parris Island, S.C., he set up a
colony in 1562. He fled to England to es¬
cape persecution as ahuguenot, and in
1563 published The Whole and True
Discouerye of Terra Florida. In 1565 he
was shipwrecked off Fla,, and killed by
Spanish forces.
RIBBON WORM, the name given to a
group of slimy worms, usually afew in¬
ches long but occasionally growing to
over 50yd. Most live along the shores, but
others Live in the open sea, in fresh water
or on land. They all have aJong proboscis
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value, but when "polished" much of its
VITAMIN Bcontent is lost, resulting in a
high incidence of the deficiency disease
BERIBERI wherever polished rice is astaple.
RICH, Adrienne 0929- ), US radical
feminist poet, writer, and critic. Her
poetry is both subjective and political,
concerned with female consciousness,
peace, and gay righu. Her worits include
The Fact of aDoorframe: Poems Selected
and New (1984) and On Lies. Secrets and
Si/cnce (1979).
RICHARD, name of three kings of
England. Richard 1(1157-1199), called
Coeur de Lion (die Lion Heart), was the
third son of henry q. whom he succeeded
in 1189. He spent all but six months of
his reign cmt of England, mainly on the
Third crosade. After taking Cyprus and
Acre in 1191 and recapturing Ja^ in
1192, he was captured returning to En¬
gland and handed over to the Empnpr
HeiRY VI, who held him for ransom till
1194. After abrief spell in England he
spent the rest of his life fighting against
PHILIP uin France.

Richard □(1367-1400), son of edward
T H E B L A C K P R I N C E , s u c c e e d e d h i s
grandfather edward hi in 1377. In his
minority the country was governed by a
group of nobles dominated by his uncle
JOHN OF gaunt. Richard quarreled with
them but only began to assert himself after
1397; be executed his uncle the Duke of
Gloucester and banished Henry Bo-
lingbroke, Gaunt's son, and confiscated
his estates. Bolingbroke returned in 1399
to depose Richard and imprison him in
Pontefract cast le , where he d ied.
Bolingbroke succeeded as henry iv.

Richard HI (1452-1485), third son of
Richard Plantagenet, Duke of York, and
the younger brother of edward iv, usuqjed
the throne in 1483. The traditional picture
of h im as ahunchbacked and cruel ru ler
who murdered his nephews in the Tower
has little historical backing. He instituted
many reforms and encouraged trade, but
had little hope of defeating his many
enemies gathering in France under Henry
Tudor (later henry vii).
RICHARDS, Ann Willis (1933- ), US
Democratic politician, Texas treasurer
(1982-90) and governor (1990- ).
RICHARDS, Ivor Armstrong (1893-
1979), influential English litera^ critic
and semanticist. He developed widi C. K.
Ogden the concept of Basic English, a
primary vocabulary of 850 words. His
books include The Meaning of Meaning
(with Ogden, 1923) and Principles of

which can be thrown out with great ac¬
curacy to capture the worms wd small
animus on which they feed.
RIBERA, Jusepe de (1591-1652),
Spanish painter who lived after 1616 in
Naples. His work, influenced by Caravag¬
gio. is noted ^its combination of
naturalism and mysticism, as in the Mar¬
tyrdom of St. Sebastian (1630) and The
Penitent Magdalen (cl640).
R B B I C O F F, A b r a h a m A l e x a n d e r
(1910- ), US public ofticiaL widely
known as achampion of consumer fantec-
don. ADemocrat, he was aConn, con¬
gressman 1949-53, governor 1955-61 and
senator 1963-1981. Under President Kpi-
NBDY he was secretary of health, education
and welfare 1961-62.
R IBOFLAVIN , o r v i t am in B j - See
V I T A M I N S .

RIBONUCLEIC ACID (RNA). See nu¬
c l e i c a c i d s .

RIBOSOMES, tiny grilles, of diameter
about lOnm. found in cell cytoplasm.
They are composed of proibin and aspe¬
cial form of nbonucleic acid (see nucleic
ACIDS) known as ribosomal RNA. The
ribosome is the site of protein synihesis.
RICARDO, David (1772-1823), English
economist, founder with Adam smith of
the "classical school." He made afortune
as astockbroker and then devoted his dme
to economics and politics, becoming amember of Parliament 181^23. His main
work is Principles of Political Economy
and Taxation (1817), which pioneered the
use of theoretical models in analyzing the
distribution of wealth. (See also econo¬
mics; VALUE.)
RICE, Elmer (1892-1967), US dramatist.
His plays on social themes include The
Adding Machine (1923), an expressionist
fantasy on mechanization, Street Scene
(1929X aPulitzer Prize-winning portrait of
life in aNew York tenement, and the
romantic comedy Dream Girl (1945).
RICE, Oryza saiiva, agrain-yielding an¬
nual plant of the grass family Graminae.
It is grown chiefly in Sand EAsia where
it is the staple food of hundreds of mil¬
lions of pjeople. Rice needs hot moist con¬
ditions to grow, which historically made it
highly dependent on monsoon rainfall. But
improved irrigation, fertilizers, pesticides
and the development of improved varieties
have enormously increased the yield.
Machinery for planting and harvesting rice
is used in the US and parts of South
America, but in the Orient rice-farming
methods arc still primitive, using hand
l a b o r . R i c e h a s a r e a s o n a b l e n u t r i e n t
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LiterarvCnlicism (1924).
RICHARDSON, Elliot Lee (1920- ) ,
US lawyer and government official, assis¬
tant secretaiy of health, education and
welfare 1957-59, Mass, lieutenant gover¬
nor (1965-67) and attorney general 1967-
69. Secretary of health, education and
welfare 1970-73, he was appointed
secretary of defense and then attorney
general 1973, but resigned over the wat-
ERGATC SCANDAL. He was ambas.sador to

the UK 1975-76 and US secretary of
commerce 1976-77.

RICHARDSON, Henry Hobson (1838-
1886), influential US architect who
pioneered an American Romanesque style.
Among his important buildings are the
Trinity Church. Boston, and the Marshall
field Wholesale Store in Chicago.
R I C H A R D S O N , S i r R a l p h ( 1 9 0 2 -
1983), English actor. Adistinguished in¬
terpreter of Shakespeare and the classics,
he was knighted in 1947. Astar on stage,
he generally played supporting roles in
motion pictures. His films include Richard
/// (1956) and Long Day's Journey into
Night (\9t>2).
RICHARDSON, Samuel (1689-1761).
important English novelist, best known for
his novels in epistolary form, especially
Pamela (1740-41), the story of aservant
girl's moral triumph over her lecherous
master. Clarissa (1747-48), his tragic
masieipiece, is also on the theme of
seduction. Sir Charles Grandison (1753-
54) portrays avirtuous hero, in contrast to
the amoral hero of reloing’s Tom Jones.
RICHARDSON, Tony (Cecil Antonio
Richardson; 1928-1991),- British stage
and film director, noted for Look Back in
Anger (play. 1956; film, 1959), The Enter¬
tainer (play, 1957; film, 1960), ATaste of
Honey (play, 1960; film, 1961), and The
Loneliness of the Long Distance Runner
(film. 1962).
RICHELIEU, Armand Jean du Plessis,
Due de (1585-1642), French cardinal,
statesman and chief minister to Louis XIII
for 18 years. By amixture of diplomacy
and ruthlessness he helped make France
the leading power in Europe with a
monarchy secure against internal revolt.
He destroyed huguenot power by 1628,
foiled an attempt by Maria de Mfioias to
oust him in 1630, and suppressed the plots
of the Due de Montmorency in 1632 and
of Cinq-Mars in 1642, at the same time
reducing the power of the nobles. In
foreign policy he opposed the hafsburcs.
intervening against them in the thirty
YEARS' WAR. Richeiieu strengthened the

navy, encouraged colonial development
and patronized the arts.
RICHMOND, state capital of Va. and
from 1861 to 1865 capital of the Con¬
federacy. Located at the navigation head
of the James R, it is aport and afinancial
and distribution center, as well as being an
important industrial city, with tobacco and
food processing, chemicals, metals and
wood jivoducts. It has many historic build¬
ings and places of higher education. Pop
(city) 203,000; (metro) 866,000.
RICHTER, Conrad (1890-1968), US
novelist, author of the frontier trilogy The
Trees (1940), The Fields (1946), and The
row/i(1950).
RICHTER SCALE, scale devised by C.
F. Richter (1900-1985), used to measure
the magnitude.s of earthquakes in terms
of the amplitude and frequency of the sur¬
face waves. The largest recorded earth¬
quakes are about 8.5 and agreat
earthquake of magnitude 8occurs only
once every 5-10 years. Because the scale
is logarithmic, an increase of one unit cor¬
responds to aten-fold increase in the size
of an earthquake.
R ICKENBACKER, Edward Ve rnon
(1890-1973), US air ace of WWl; he shot
down 26 aircraft. After the war he became
an automotive and airline executive.
RICKETS, VITAMIN Ddeficiency disease
in children causing disorder^ bone
growth at the epiphyses, with growth
retardation, defective mineralization of
bone, epiphyseal irregularity on X-ray,
and pliability and tendency to fracture of
bones. It is common among the mal¬
nourished, especially in cool climates
where v i tamin Dfonna l ion in the sk in is

minimal. Treatment is by vitamin Dre¬
placement.
RICKETTSIA, organisms partway be¬
tween BACTERIA and VIRUSES that are
obligatory iniracellular organisms but
have amore complex structure than
viruses. They are responsible for anumber
of diseases (often borne by ticks or ucef
including typhus, semb typhus and rocky

MOUNTAIN SPOTTED FEVER; related or¬
ganisms cause QFEVER and psotacosis.
They are sensitive to tetracyclines and
cause characteristic serological reactions
cross-specific to proteus bacteria.
RICKEY, Branch Wesley (1881-1965),
US baseba l l execut ive , n icknamed "The
Mahatma." As general manager of the St.
Louis Cardinals, he pioneered the minor
league "farm system," and as aBrooklyn
Dodgers executive in 1947. he signed
Jackie robinson, thus breaking baseball's
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whose best-known contribution to diverse
fields of mathematics is the initiation of
studies of non-eucudean geomctry. Ellip¬
tic geometry is often named Riemannian
geometry for him.
RIESMAN, David (1909- ), US so¬
ciologist whose best-krtown work. The
Lonely Crowd (1950), explores the chang¬
ing itature of the US social character in a
highly industrialized urban society.
RIFLE, s t r ic t ly any firearm wi th a
"rifled" bore—i.e., with shallow helical
grooves cut inside the barrel. These
grooves, by causing the bullet to spin,
steady it and increase its accuracy,
velocity and range.

The term "rifle" is more narrowly ap¬
plied to the long-barreled hand weapon
fired from the shoulder. Rifles are
generally classified by caliber or decimal
ftactions or by mode of action. "Single-
shot" rifles are manually reloaded after
each discharge; "repeaters" are reloaded
from amagazine by means of ahand-
operated mechanism that ejects the spent
cartridge case and drives aftesh cartridge
into the breech. In semi-automatic rifles,
chambering and ejection operations are
powered by gas produced as the weapon is
fired. Today, many rifles have an optional
ftilly automatic action, asingle squeeze of
the trigger emptying die magazine in
seconds.
R IFT VALLEY, o r g raben, ava l ley
formed by the relative downthrow of land
between two roughly parallel faults. The
best known are the Great Rift Valley of E
Africa, and the Rhine Rift Valley between
Basel and Bingen.
RIGEL, the brightest star in the constella¬
tion Orion. It is ablue-white supergiant,
w i t h an es t ima ted d i ame te r o f ove r 50
Suns. It is 900 light-years away, and is
50,000 times more luminous than our Sun.
RIGHTS OF MAN, Declaration of the.
See DECLARATION OF THE RJOHTS OP MAN
A N D T H E C m Z E N .

RIGHT-TO-WORK LAWS, laws en¬
forced in 19 US states requiring com¬
panies to maintain an "open shop." This
means that aperson may not be prevented
from working because he does not belong
to aunion, nor may he be forced to take
up, or maintain, membership in aunion.
RIGOR MORTIS, stifftiess of the body
MUSCLES occurring some hours after death
and caused by biochemical alterations in
muscle. The body is set in the position
held at the onset of the changes.
RIG VEDA. See veda.
RnS , Jacob Augus t ( 1849 -1914 ) ,

color barrier.
RICKOVER, Hyman George (1900-
1986), Russian-bom US'admiral who
brought nuclear power to the US Navy.
Head of the Navy's electrical division in
WWIl, he moved to the Atomic Energy
Commission in 1947, and developed the
first nuclear-powered submarine, the
Nautilus (1954). Serving well beyond the
usual retirement age, he attained the rank
of full admiral at the age of 73.
RIDGWAY, Matthew Bunker (1895-
1985), US military leader. During WWIl
he led the first full-scale US airborne at¬
tack in the invasion of Sicily (1943) and
took part in the invasion of France (1944).
He became commander of the United Na¬
tions forces in Korea (1951), supreme
commander of NATO Allied Forces in
Europe (1952-53) and US army chief of
staff(1953-55).
RIDLEY, Nicholas (cl500-1555), Eng¬
lish Protestant martyr. Under cranmer's
patronage he became achaplain to henry
vin and bishc^ of Rochester (1547) and
London (1550). He helped compile the
BOOK OF COMMON PRAYER. On the accession
of the Roman Catholic mary i(1553) he
was inqtrisoned and burnt as aheretic with
Hugh LATIMER at Oxford.
RIEFENSTAHL, Len i (1902-1992) ,
German film actress and director whose
movie The Blue Light (1932) brought her
to the aBention of Adolf Hitler. She sub¬
sequently made two documentaries for the
Nazis, Triumph of the Will (1935) and
Olympiad (1938), considered among the
most brilliant propaganda films ever
produced.
RIEGGER, Wall ingford (1885-1961),
US composer. In many of his works he
used TWELVE-TONE techniques. He wrote
ballet scores, symphonies and chamber
works.
RIEL, Louis (1844-1885), Canadian
irUtis (person of mixed Indian and French
descent) and rebel leader. In 1869 be or¬
ganized the mdiis of Red River, now in
Manitoba, to oppose Canada’s annexation
of these territories. He fled to the US after
government troops had moved in (1870).
On his return to Canada (1873) he was
elected to the House of Commons, but
was expelled in 1874 and banished in
1875. In 1884 he led anodier Indian upris¬
ing in Saskatchewan, but was captured in
May, 1885. His execution for treason be¬
came acause of ftiction between English
and French Canadians.
RIEMANN, Georg Friedrich Bernhard
(1826-18^). German mathematician,
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Danish-bom US journalist and social
reformer whose book. How the Other Half
Lives (1890), drew attention to slum con¬
ditions in New York City. He worked as a
police reporter on the New York Tribune
(1877-88) and the New York Evening Sun
(1888 699).
RILEY, James Whitcomb (1849-1916),
US poet, known as the "Hoosier poet."
The Old Swimmin' Hole and 'Leven More
Poems (1883) was the first of many
popular collections of humorous and sen¬
timental dialect poems.
RILKE, Rainer Maria (1875-1926).
German lyric poet. His complex and sym¬
bolic poems are preoccupied with spiritual
questioning about Ood and death, as in the
Book of Hours (1905) and New Poems
(1907-08). His later Du/no £/eg/« (1912-
20: published 1923) and the Sonnets to
Orpheus (1923) are richly mystical. Rilke
is one of the great founding figures in
modem l i terature.
R I M B A U D , A r t h u r ( 1 8 5 4 - 1 8 9 1 ) .
French poet. Aprecocious youth, he as¬
sociated with VERLAINE, published A
Season in Hell in 1873, and thereafter
denounced his poetry, becoming an ad¬
venturer. His vivid imagery and his "dis¬
ordering of consciousness," reflected in
the fragmented technique of such poems
as "The Drunken Boat," have had an enor¬
mous influence on modern poetry.
R I M S K Y- K O R S A K O V, N i k o l a i A n -
dreyevich (1844-1908). Russian com¬
poser. While still anaval officer he started
teaching composition at the St. Petersburg
Conservatory (1871). He wrote scores for
the operas The Snow Maiden (1882) and
The Golden Cockerel (1907) and acolor¬
ful symphonic suite. Scheherazade (1888).
RINDERPEST, acute virus disease, p̂ -
licularly of cattle, common in NAfrica
and SAsia. Although there have been out¬
breaks in other parts of the world, North
America has hitherto remained unaffected
by this usually fatal disease.
R I N E H A RT. M a r y R o b e r t s ( 1 8 7 6 -
1958), American writer of perennially
popular detective stories, including The
Circular Staircase (1908). She also wrote
an autobiography. My Story (1931).
RINGETTE, sport similar to ice hockey
created for women. Although many of its
rules are similar to those of hockey, rin-
gette does not allow body contact. Players
use abladeless stick and ahoUow circular
puck made of rubber.
R I N G L I N G B R ( > r H E R S . fi v e U S
brothers who created the world’s largest
CIRCUS. Led by John Ringlmg (1866-

1936), they started with aone-wagon
show and became ba rnum and ba i l ey ’s
chief rivals, buying them out in 1907. liie
combined Ringling Bros., Bamum &
Bailey Circus was the world’s largest by
1930, and remained in the family’s hands
until 1967.
RINGTAIL, member of the raccoon
family in North and Central America.
About !2-15in long, ringtails generally
have grayish brown fur and long, black-
and-white striped tails. They are nocturnal
and subsist mainly on rodents.
RINGWORM, common fungus disease
of the SKIN of man and animals which may
also affect the hair or nails. Ring-shaped
raised lesions occur, often with central
scarring; temporary baldness is seen on
hairy skin, together with the disintegration
of the nails, athlete-s foot is ringworm of
the toes, while tinea cruris is avariety af¬
fecting the ^in. Various fungi may be
responsible, including Trichophyton and
Microspora. Treatments include topical
ointments (e.g., benzyl benzoate) or sys¬
temic antifungal antibiotics such as
Gr i seo fu l v i n .

RIO DE JANEIRO, second-largest city
of Brazil, on the Atlantic coast about
200mi Wof S2o Paulo. Located in apic¬
turesque setting, Che city is afamous
tourist resort. It is also aleading commer¬
cial center and poet, and also an industrial
center, manufacturing clothing, furniture,
glassware and foodstuffs. The area was
settled by the French (1555-67) and then
by the Portuguese. It was the Brazilian
capital from 1822 to 1960, when it was
supplanted by Brasilia. Pop 5,935,000.
RIO DE LA PLATA (English; Plate R).
an estuary formed by the Parana Rand
Uruguay R, separating Argentina to the S
and Uruguay to the N. It flows I71mi SE
into the Atlantic.
RIO GRANDE one of the longest rivers
in North America, known in Mexico as
the Rio Bravo del Norte. It rises in the San
Juan Mts in SW Col. and flows l,885mi
S E a n d S t o t h e G u l f o f M e x i c o a t
Brownsvi l le. Tex., and Maiamoros, Mexi¬
co. From El Paso, Tex., to its mouth, it
forms the US-Mcxico border.
RIPARIAN RIGHTS, or water rights,
belonging to owners of land on the edge
of streams, rivers and lakes. They allow a
landowner to use the water for domestic,
agricultural or commeicial purposes,
usually with the provision that such use
should not infringe the rights of other
riparian owners.
RIPLEY, George (1802-1880), US so-
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the lake water is extremely saline, as in
the Dead Sea. Lakes are comparatively
temporary features on the landscape as
they are constantly being infilled by silt.
In many parts of the world rivers and
lakes may exist only during certain
seasons, drying up partially or entirely
during drought.

The main sources of rivers are springs,
lakes and glaciers. Near the source ariver
flows swiftly, the rocks and other abrasive
particles diat it carries eroding asteep¬
sided V-shaped valley (see eroskdn).
Var ia t ions in the hardness of the rocks
over which it run-s may result in water¬
falls. In the middle part of its course the
gradients become less steep, and lateral
(sideways) erosion becomes more impor¬
tant chan downcutting. The valley is
broader, the flow less swift, and meander¬
ing more common. Toward the river-
mouth, the flow becomes more sluggish
and meandering jKOminent; the river may
form C-shaped oxbow lakes. Sediment
may be deposited at the mouth to fonn a
delta (see also HYOROBLEcnucmr).
RIVETING, the joining of machine or
stnnmiral parts, usually plates, by rivets.
These are headed bolt̂  usually steel,
which are passed through the plates, a
second head then being formed on the
plain end by pressure, hammering or an
erqrlosive charge. Large rivets are heated
for satisfactory closing. Althou^ rivetiiig
can be automated, it is slowly beiI^t dis¬
placed by arc wELDiNa
RIVIERA, coastal region of the Mediter¬
ranean Sea in SE Prance and NW Italy. It
is amajor tourist center, noted for its
scenery and pleasant climate. The Ri¬
viera' sfashionable resorts include Cannes.
Nice and St. Tn^z in Prance; Monte
Carlo in Monaco; and Bordighera, Por-
tofino, Rapalto and San Remo in Italy.
RIYADH, Saudi Arabia city and seat of
the Saudi royal family, about 240mi Eof
the Persian Gulf If is an important com¬
mercial center and has rapidly expanded
because of the oil trade. Pop 1,976,000.
RI2iAL, Jos6 (1861-18%), Philippine
writer and patriot. His novels, The Lost
Eden (1886) and The Subversive (1891),
denounced Spanish rule in the Philippines.
His execution by the Spanish on false
charges of instigating insurrection led to a
ful l-scale rebell ion.
RNA, ribonucleic acid. See nucleic
A C I D S .

ROACH, flat-bodied insect of the family
Blattidae with long antennae and hard¬
ened forewings that protect the hindwings.

cial reformer and literary critic. Beginning
as aUnitarian pastor, he became atran¬
scend entalist, founded and ran the brook
farm community, 1841-47. Later he be¬
came an influential literary critic with the
New York Tribune.
RITES OF PASSAGE, ceremonies with¬
in acommunity to mark the achievement
by an individu^ of anew stage in his life
cycle (e.g„ birth, puberty, marriage) and
his consequent change of role in the com¬
munity.
RITTENHOUSE, David (1732-1796),
American astronomer and mathematiciaiL
who invented the diffraction grating,
built two famous orreries, discovered the
atmosphere of vends (1768) inde¬
pendently of LOMONOSOV (1761), and built
what was probably the first American
TELESCOPE
RIVERA, Diego (1886-1957), Mexican
mural painter. He studied in Europe,
returning to Mexico in 1921. He painted
large murals of social life and political
themes throughout Mexico and also in the
US. where his Marxist views aroused con-
t rove rsy.
R I V E R B R E T H R E N , C h r i s t i a n r e ¬
vivalist sect originating in 1770 among
German settlers in Pmisylvania. They
were fffobably called River Brethren bfr
cause of their ritual of river baptism.
Memb^ reject war and worldly pleasures
s u c h a s a l c o b d a n d u ^ t a c c o , a n d w e a r

plain dress.
RIVER DOLPHIN, any of four ^jecies
of fiesh-water whales found in the waters
of South America and Asia, belonging to
the fomily Plaianisidae. River dolphins
differ from marine dolphins in that they
have longer snouts, more teetlu pooru
vision, and alower level of activity. They
measure up to lOri.
RIVERS, Larry (1923- ), US painter.
He adapted the style of abstract expres¬
sionism to the popular imagery of well-
known pictures or commercial advertise¬
ments, as in Durc/iMasrerj5m‘« (1963).
RIVERS AND LAKES, bodies of inland
water. Rivers flow in natural channels to
the sea, lakes or, as tributaries, into other
rivers. They are afundamental component
of the hydro log ic cyc le .

Lakes are land-locked stretches of water
fed by rivers; though the term may be ap¬
plied also to temporary widenings of a
river's course or to almost-enclosed bays
and LAGOONS and to man-made reservoirs.
Most lakes have an outflowing stream:
where there is great water loss through
evaporation there is no such stream and
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as in ihe beetle. They are also called
cockroaches.

ROADRUNNERS, two species, genus
Gfococcyx. of lai^e slenderly built, main¬
ly terrestrial cuckoos of arid regions in
central America. They fly weakly but have
strong legs and run very rapidly, up to
)5mph, catching lizards and small rodents.
Although they are cuckoos, roadrunners
are not nest parasites.
ROANOKE ISLAND, island off the NE
coast of N.C., I2mi by 3mi, site of the
16ih-ccntury lost colony. Its economy
depends on fishing and tourism.
ROBBE-GRILL^, Alain (1922-
French novelist, originator of the "new
novel.’ In works such as The Voyeur

■( 1 9 5 5 ) , J e a l o u s y ( 1 9 5 7 ) a n d t h e
screenplay for Last Year at Marienbad
(1960), structure, objects and events dis¬
place character and story.
ROBBINS, Jerome (1918-
choreographer and director. He danced
major roles with the American Ballet
Theatre. 1940-44, where he created his
first ballet. Fancy Free (1944). With the
New York City Ballet he was associate ar¬
tistic director, 1950-59, aballet master
after 1968 and from 1983 ballet master-in¬
chief (with Peter Martins). For motion pic¬
tures. television and Broadway he
choreographed and directed such produc¬
tions as West Side Story (1957) and Fid¬
dler on the f?oo/(1964).
R O B E R T S , S i r C h a r l e s G e o i ^ e
Douglas (1860-1943), Canadian poet and
writer. His simple descriptive poems of
the Maritime provinces were an important
contribution to the emerging Canadian
consciousness. Among his best-known
works are animal stories such as Red Fox
(1905).
ROBERTS, Kenneth Lewis (1885-
1957), US writer and Saturday Evening
Post correspondent. He wrote aseries of
popular historical novels, including Arun¬
del (1930), Rabble in Arms (1933) and
Northwest Passage (1937), receiving a
special Pulitzer Prize citation for them in
1957. He also wrote travel books.
ROBERTS, Oral (1918- ), US Protes¬
tant evangelist and faith healer who
preached to millions over TV and founded
Oral Roberts University in Tulsa, Okla.
ROBERTS, Owen Josephus (1875-
1955), associate justice of the US
Supreme Court, 1930-45. He was a
prosecuting attorney in the ■raAPcrr tX)ME
scandal 1924 and was involved in econo¬
mic legislation in the Depression. He led
the inquiry into the pemu. harbor disaster.

1941.

ROBERTSOP^ James (1742-1814),
American frontier leader who brought set¬
tlers from North Carolina to Tennessee in
1771. He explored the Cumberland R
area, founded Nashville (1780) and helped
draft the Tennessee Constitution (1796),
ROBESON, Paul (1898-1976), black US
singer and stage and film actor. Abass, he
made h is concer t debut in 1925 andhe-
c a m e k n o w n f o r h i s r e n d i t i o n s o f
spirituals. His most famous song was "01’
Man River" f rom the musical Show Boat

(1928). Robeson starred in the play and
film of Emperor Jones (1925; 1933) and
in Shakespeare's Othello. Ostraciz^ in
ihe US for his communist beliefs, he lived
and sang in Europe 1958-63.
ROBESPIERRE, Maximilien Francois
Marie Isidore de (1758-94), fanatical
idea l is t leader o f the f rench revo lu t ion .

An Arras lawyer, he was elected a.s arep¬
resentative of the third estate to the states
GENERAL in 1789 and rose to become
leader of the radical JACOBtNS in the Na¬

tional Convention (1793). He liquidated
the rival moderate oirondins and as leader
of the Committee of Public Safety he in¬
itiated the REIGN OF TERROR. He hoped to
establish a"Reign of Virtue" by ridding
France of all its internal enemies. Howe¬
ver. the National Convention rose against
him, alienated by his increasing power, by
the mass execudons and the thrMt of fur¬
ther purges, and by the new religious cult
of the "Supreme Being." He was arrested,
summarily tried and executed.
ROBIN, vernacular name for various un¬
related species of small birds with red
breasts, referring to different species in
different countries. They include the
European robin. Erithacus mbecula,
American robin, Turdus migraiorius,
Pekin robin. Leiothrix lutea. and Indian
robin, Saxicoloides fidicata. Most familiar
are the European robin (robin redbreast),
an insectivorous thrush of woods and gar¬
dens, noted for its beautiful song, and the
American robin, acommon garden and
woodland bird of the US.
ROBIN HOOD, legendary medieval
English hero. He is usually depicted as an
outlaw, living with his band of "merry
men" including Little John. Friar Tuck
and Maid Mar ian in Sherwood Forest in
Nottinghamshire and robbing the Norman
overlords to give to the poor.
ROBINSON, Edward C. (Emmanuel
Goldenberg; 1893-1973), Romanian-born
US film actor remembered especially for
gangster and other tou^-guy roles begin-

),

), US
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later pensioned by napm£ON.
ROCK, John (1890-1984), US gyne¬
cologist and obstetrician who achieved the
fi r s t t e s t - t u b e f e r t i l i z a t i o n o f a b u m a n
ovum (with Miriam F. Menkin; 1944). His
p ioneer ing exper iments w i th p ro¬
gesterone in the 1950s led to the develop¬
ment of the birth-control pill by Gregory
Pincus and M. C. Chang (1954).
ROCKEFELLER, family of US finan¬
ciers. John Davison Rockefeller (1839—
1937) entered the infant oil industry at
Cleveland, Ohio, at the age of 24. and
ruthlessly unified the oil industry into the
Standard Oil Trust. He devoted alarge
part of his later life to philanthropy, creat¬
ing the ROCKEFELLER FOUNDATION.

John Davison Rockefeller, jr. (1874-
1960), only son of John D. Rockefeller,
f o l l o w e d h i s f a t h e r ' s b u s i n e s s a n d
charitable interests. He donated the land
for the UN headquarters and helped found
the Rockefeller Center in New York.

Nelson Aldrich Rockefeller (1908-
1979), second son of John, Jr., governor
of N.Y. 1959-73, was appointed US vice-
president in 1974. He sought presidential
nomination in 1960, 1964 and 1968. He
expanded transportation, welfare, housing
and other social services in N.Y.

Winthrop Rockefeller (1912-1973),
son of John, Jr., was Republican governor
of Ark. (1967-1970). David Rockefeller
(1915- ), youngest sot of John Jr., was
president of the Chase Manhattan Bank
and chairman of Rockefeller U.

John Davison Rockefeller (1937- ),
grandson of John D. RockefellH-, Jr., was
Democratic governor of W. Va. (1976-
84) and US senator (1985- ).
ROCKEFELLER CENTER, complex
of buildings in midtown Manhattan. New
York City, including the 70-stoiy RCA
Building and Radio City Music Hall.
R O C K E F E L L E R F O U N D A T I O N ,
second largest US philanthropic founda¬
tion, with assets lot̂ g about $1 billion.
Founded in 1913 by John D. rockefeller,
it supports research in three main areas:
medical and natural sciences, agricultural
sciences, and the humanities and social
sciences.
ROCKET, fonn of jet-propulsion engine
in which the substances (fuel and
oxidizer) needed to produce the pro^Uant
gas jet are carried internally. Working by
reaction, and being independent of atmos¬
pheric oxygen, rockets are used to power
interplanetary space vehicles (see space
exploration). In addition to their chief use
to power MISSILES, rockets are also used

ning with Linle Caesar (1930).
ROBINSON, Edwin Arlington (1869-
1935), US poet, known for his series of
twse, sometimes bitter verse charac¬
ter izat ions of the inhabi tants of the fic¬
titious "Tilbury Town." His Collected
Poems (1921), The Man Who Died Twice
(1924) and Tristram (1927) won Pulitzer
Prizes.
ROBINSON, Jack Roosevelt "Jackie"
(1919-1972), the first black baseball
player to be admitted to the major US
leagues. He joined the Brooklyn Dodgers
in 1947 and maintained abatting average
of .311 through lOseasons.
ROBINSON, James Harvey (1863-
1936), US historian. He was one of the
founders of the "new history," studying
the intellectual, social and scientific
development of man rather than tire nar¬
row range of political events.
ROBINSON, John (cl576-1625), Eng¬
lish pastor to the pilgrim fathers in Hol¬
land. He moved to Leiden with agroup of
SEPARATISTS in 1609, founded anew
church and actively encouraged the
voyage of die Pilgrims to America. He
wrote several tracts on the Separatist posi¬
tion.
ROBINSON, "Sugar" Ray (bora Walter
Smith; 1921-1989), US boxer who won
the world welterwei^t title in 1946 and
die middleweight title in 1951. He retired
in 1952, but returned in 1955 to regain it,
becoming in 1958 the first boxer to win a
divisional world championship five times.
R O B I N S O N C R U S O E . S e e d e f o e .
DANIEL; SELKIRK. ALEXANDER.
ROBOT (from Czech robota, work), an
a u t o m a t i c m a c h i n e t h a t s i m u l a t e s a n d

replaces human activity; known as an
aiulroid if humanoid in forai (which most
are not). Robots have evolved out of
simpler automatic devices, and many are
now capable of decision-making, self-
programming. and carrying out complex
operations. Some have sensory devices.
They are increasingly being used in in-
dus^ and scientific research for tasks
such as handling hot or radioactive
maffirials. Science fiction from Capek to
Asimov and beyond has featured robots.
(See also mechanjzation and automa¬
t i o n . )
R O C H A M B E A U , J e a n B a p t i s t e
Donatien de Vimeur, Comte de (1725-
1807), French generaJ who command^
French troops sent to help Washington in
the American revolution. Involved in the
French Revolution, he narrowly escaped
execution in the Reign of Terror, and was
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for supersonic and assisted-takeoff air*
plane propulsioa and sounding rockets
are uŝ  for scientific investigation of the
upper atmosphere.
ROCK MUSIC, the dominant pop-music
style since the late 1950s. Rock music first
emerged in the iiijd-1950s as "rock'¬
n ' r o l l . " a w h i t e r e n d i t i o n o f t h e b l a c k
musical mode called rhyihm-and-blues—a
sophisticated blues style that oRen used
amplified instruments to produce aheavy
beat. The first national r'n’r hit, and the
one that gave the genre its name, was
"Rock Around the Clock." by Bill Haley
and his Comets (1955). Rock’s fiist super-
star. Elvis PR£SL£r. hit on ariveting com¬
bination of hard-driving rhythm-and-blues
with coutmiY AND WESTERN MUSK; his
lyrics were simple and earthy, and directly
addressed the sexual and emotional con¬

cerns of the young.
The impetus for the transformation of

r'n’r into rock music came from England,
where the beaues in 1960, and in 1964
the ROLUNG STONES, rcmixed the original
ingredients, adding wit, sensuality and
new musical textures, forms and rhythms.
The 1960s also saw the emergence of soul
music, aprodua of rhythm-and-blues and
black gospel styles, which would add its
sound to rock; folk-rock, as in the later
work of Bob Dylan; acid rock, an attempt
to reproduce musically the hallucinogenic
drug experience, using advanced elec¬
tronic sound technologies to produce its
effects; and glitter rock, featuriog out¬
rageous costuming and incredible n̂ eup
(the pop-rock group Kiss is alater ex¬
ample).

In the 1970s acid rock was followed by
hard rock or heavy metal, louder and more
repetitive; and by eclectic mixtures of the
amplified rock sound with country, jazz,
calypso and other styles. Other 1970s in¬
novations were; punk rock, an angry,
harsh, sometimes violent style that grew
out of the postindustrial despair of work¬
ing-class youth in England; and disco, the
dance music that uses arock beat broken
into more complex rhythms and with a
vocal style directly descended from
gospel.
R O C K N E , K n u t e K e n n e t h ( 1 8 8 8 -
1931), Norwegian-bom US footbal l
coach. He plaŷ  football and was head
coach at U. of Notre Dame through most
of his adult life. He made the small school
anational football power, achieving the
extraordtnaiy record of 105 victories, five
ties and only 12 defeats.

He was especially brilliant in devising

innovative offensive tactics.

ROCKS, the solid materials making up
the earth'sumosPHERE. They may be con¬
solidated (e.g., sandstone) or unconso¬
lidated (e.g.. sand). The study of rocks is
petrology. Strictly, the term applies only
to those aggregates of one or more
minerals, or of organic material, of
widespread occurrence at the earth's sur-
fece. Unlike minerals, rocks are not
necessarily homogeneous and have no
definite chemical composition. Together,
silica and silicates make up about 95% of
the crusta l rocks. There are three main

classes of rocks, igneous, sedimentary and
meiamorphic.

Most IGNEOUS ROCKS fomt from magma,
amolten, subsurface complex of silicates,
or from lava, aterm applied to magma
that has reached the earth's surface. They
are the primary source of all the earth's
rocks.

SBDtMEtrTARY ROCKS are consolidated

layered accumulations of inorganic and
org^c material. They are of three types:
detrital (clastic), formed of weathered (see
QtosioN) panicles of other rocks (e.g.,
SANDSTONE); organic deposits (e.g., coal,
s o m e L I M E S T O N E S ) ; a n d d i e m i c a l
precipitates (e.g., the evaporites). (^
also RjssiLs; sihatigraphy.)

MFTAMORiwc ROCKS havc Undergone
change within the earth under heat, pres¬
sure or chemical action. Sedimentary, ig¬
neous and even previously metamor¬
phosed rocks may change in structure or
composition in this way. (See also geol¬
o g y . )
ROCKWELL, Norman (1894-1978) ,
US il lustrator, known for his realistic and
humorous scenes of US smal l town l i fe.
His woik. includes magazine covers for
The Saturday Evening Post and aseries of
paintings of the pour preedoms.
ROCKY MOUNTAIN GOAT, goallike
heibivorous mamma] closey relat̂  to the
antelope. It is found in the coastal moun¬
tain ranges of North America. It has
curved horns, dense whitish fiir, black
hoofs, and along beard in the male of the
species.
R O C K Y M O U N T A I N N A ^ n O N A L
PARIC natural wild area in Ncentral
Col., in the heart of the Rocky Mts.
Founded in 1915, the paik is dominal̂
by Longs Peak (14,255fl) and has many
glaciers.
ROCKY MOUNTAINS, principal range
of WNorth America. Extending from N
Alaska for over 3,000mi to N.M.. they
fenn the continental divide; streams rising
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niques; it derives from late 19th century
cowboy meets when contests were held to
celebrate the end of acattle drive. It usual¬

ly comprises five main events: calf-
roping, in which amounted cowboy must
rope acalf, dismount, throw the calf and
tie three of its legs together; sieer-wrest-
ling, in which the cowboy jumps from a
galloping home and wrestles asteer to the
ground by its horns; bareback rilling, on
an unbroken horse for 8-10 secs; saddle-
bronc riding, and bull-riding.
RODGERS, Richard Charles (1902-
1981), US songwriter and composer. He
collaborated with l ibrettist Lorenz hart on
AConnecticut Yankee (1927), Pal Joey
(1940) and many other Broadway musi¬
cals containing countless popular songs.
Later he teamed with Oscar ha.mmhrstein
n00 the Pulitzer Prize-winning Ok¬
lahoma.' (1943). South Pacific (1949) and
The King andl(W51).
RODIN, Auguste (1840-1917), major
French sculptor. He rose to fame cl877,
and in 1880 began the never-completed
Gate of Hell, source of such wetl-̂ own
pitces 3s The Thinker and The Kiss
0886). His works, in stone or bronze,
were characterized by energy and emo¬
tional intensity, as in The Burghers of
Ca/a/j (1884-94),
RODNEY, Caesar (1728-1784), Ame¬
rican patriot and statesman who helped to
bring Delaware into the REVOLtmoNARY
WAR. He was Delaware’s delegate to the
Continental Congress, 1775-76, signed
the Declaration of Independence and was
president of Delaware. 1778-81.
RODNEY, George Brydges Rodney, 1st
Baron (1719-1792). English admiral. HJs
achievements include cqjturing Martin¬
ique (1762) in the seven years war.
relieving (^braitar from the Spanish in
1780, and defeating the French West In¬
dies fleet in 1782.
ROEBLING, John Augustus (1806-
1869), German-bom US bridge er»gineer
who pioneered modem suspension bridge
design. His most famous works are the
Brooklyn Bridge in New York City, and
the Niagara Falls Bridge (1885), using
wire rope instead of chains. He died
before the completion (1883) of the
Brooklyn Bridge, finished by his son
Washington Augustus Roebling (1837-
1926).
ROENTGENor RGNTGEN, Wilhelm
Conrad (1845-1923), German physicist,
recipient in 1901 of the first Nobel Prize
for Physics for his discovery of x-rays.
This discovery was made in 1895 when by

on the Eslopes flow to the Arctic or At¬
lantic and on the Wtoward the Pacific.
Rivers rising in the Rockies include the
Missouri, Rio Grande, Colorado, Colum¬
bia and Arkansas. Arelatively new sys¬
tem, the Rockies were formed by massive
uplifting forces that began about 70 mil¬
lion years ago. The system can be divided
into: the Southern Rocky Mts of SWyo..
Co!., and NN.M.; the Central Rocky Mts
between Mont, and NUt.; the Northern
Rocky Mts of Wash., Mont, and Ida.; the
Canadian Rockies of British Columbia,
Alberta and Yukon; and continue as the
Brooks Range of Alaska. The highest
peak is Mt Elbert (14,433ft). National
parks in the Rockies include OLACim, YEt̂
LOWSTONE and grand TETON. The RockiM
are one of the richest mineral deposits in
North America, and amajor tourist center.
R O C K Y M O U N T A I N S P O T T E D
FEVER, tick-bome rickettsial disease
(see RICKETTSIA) seen in much of the US
especially the Rocky Mountain region. It
causes fever, headache and acharac¬
teristic rash starting on the palms and
soles, later spreading elsewhere, tetra-
CYCUNES are effective, though untreated
cases may be fatal.
ROCOCO, 18th-century European artis¬
tic and architectural style. The term de¬
rives from rocaille (French; grottowork),
whose arabesque and ingenious forms are
found in many Rococo works. The style,
characterized by likeness and delicacy,
emerged cl700 in France, finding expres¬
sion in the works of bouCher, fraCiONard
and others. Some of the greatest achieve¬
ments of Rococo sculpture and decoration
are found in the palaces and pilgrimage
churches of Austria and SGermany.
RODENTS, the largest order of mammals
including some 1,500 species of mice,
RATS, PORCUPINES and SQUIRRELS. Rodents

easily identified by the structure and
arrangement of the teeth. There is asingle
pair of incisors in the upper and lower
jaws which continue to grow throu^out
life. The wearing surface develops a
chisellike edge. Behind the incisors is a
gap, or diastema, to allow recirculation of
food in chewing. Furthermore, the cheek
skin can be drawn across the diastema in
front of the molars and premolars, leaving
the incisors free for gnawing. Rodents are
predominantly eaters of seeds, grain and
other vegetation. Their adaptability in
feeding on avariety of vegetable matter
allows them to exploit avariety of niches.
RODEO, in the US and Canada, contest
and entertainment based on ranching tech-

a r e
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chance he (or perhaps his assistant)
n o t i c e d t h a t a p h o s p h o r s c r e e n n e a r a

vacuum tube through which he was pass¬
ing an electric current fluoresced bristly,
even when shielded by opaque cardboard.
ROETHKE, Theodore (1908-1963), US
poet, influenced by T. S. eliot and yeats,
who won aPulitzer Prize for The V/aking
(1953) and aNational Book Award for
Words for the Wind (1958). Much of his
imagery is drawn liom nature.
ROE V. WADE. Id a7-2 decis ion in th is
1973 case, the US Supreme Court ruled
that states may not prohibit awoman from
having amedically initiated abortion in
the first trimester of apregnancy.
ROGERS, Cart Ransom (1902-1987),
US psyclntherapist who instituted the
idea of the patient determining the extent
and nature of his course of therapy, the
therapist following the patient's lead.
ROGERS, Heni7 Hutt leston (1840-
1909), pioneering US oil m^nate who
develop̂  refining techniques and in¬
vented oil pipeline transportation.
ROGEIR Junes Gamble (1867
US architect who designed many Yale U.
buildings in amixture of Gothic and
Owrgian styles. He also designed Butler
Library at Columbia U. and the Columbia
Presbyterian Medical Center in New York
City.
ROGERS, John (1829-1904), US sculp¬
tor known for realistic Bgtual groups such
as The Slave Auction. His extremely
popular works were often mass produced.
ROGERS, Robert (1731-I795X Ame¬
r i c a n f r o n b a s m a n w h o l e d t h e f a m o u s
British-American Augers' Rangers, com¬
mandos who adopted Indian tactics, in the
FRENCH AND INDIAN WARS. An associale of
Jonathan Carver, he was involved in
various dubious enterprises and was a
Loyalist during the Revolution.
R O G E R S
(1879-1935), US humorist known for his
homespun philosophy and mockery of
politics and other subjects previously con¬
sidered "untouchable." Part Irish and pan
Cherokee, he became famous in the Zjt%-
feld Follies of 1916. He also contributed a
syndicated column to 350 newspapers.
ROGERS’RANGERS, colonial com¬
mando unit that fought on the side of the
British during the french and Indian
WARS. Led by the loyalist Roben Rogers
(1731-1795), the rangers were responsible
for daring raids on French settlements
during the years 1758-63.
ROGET, Pe te r Mark (1779-1869) .
English scholar and physician, remem¬

bered for his definitive Thesaurus of
English Words and Phrases (1852). He
described it as a"dictionary in reverse"; if
one has the general idea, the book will
provide the precise word to convey it.
ROHEIM, Gfaa (1891-1953). Hun¬
garian-born US anthropologist best known
for his application of the ideas of
PSYCHOANALYSIS tO ETHNOLOGY StUdieS. He

wrote Psychoanalysis and Anthropology
(1950),
ROLAND, one of CHARiEMACdrES com¬
manders, hero of the chanson de roland.
Ambushed by Basques at Roncesvalles in
778, he and his men were ma.ssacred be¬

cause he was too proud to summon help.
ROLAND DE LA PLATIERE, Jean
Marie (1734—1793). French revolution¬
ary, leader of the girondins in 1791 and
minister of the inter ior 1792-93. He fled
Paris in 1793, after trying to save louts
XVI. He committed suicide on hearing of
the execution of his wife, Jeanne, whose
salon had been an important Girondin in-
tellecmal gathering place.
ROLFE, F reder i ck Wi l l i am (1860-
1913), English novelist, also known as
Baron Corvo. His works inc lude Hadr ian
the Seventh (1904) and The Desire and
Pursuit (rfthe Whole (1913).
ROLFE, John (1585-1622), early
English settler in Virginia who mamed
the Indian princess focahoktas in 1614.
His methods of curing tobacco made it the
basis of the colony's later (Asperity. He
was probably killed in an Indian massacre.
R O L L A N O , R o m a i n ( 1 8 6 6 - 1 9 4 4 ) ,
French novelist and musicologist wtm
won the 1915 Nobel Prize for Li ieranire.
He is best known for bis biographies, in¬
cluding Beethoven (1909), his VWI
pacifist articles Above the Battle (1915),
and the 10-volume novel<yde Jean
Christophe (1904-1912), about the life of
amusical genius.
ROLLER, brightly colored bird of the
family Coraciidae, somewhat resembling
crows but related to kingfishers, found in
the Old World. They grow up to 1ft long.The name is deriv^ from their habit of
rolling over in flight.
ROLLERSKATING, apopular source
of sport and recreation, formerly apastime
of nearly every American child. The
skates themselves usually consist of four
wheels fitted with ball bearings which are
attached to ashoe, or to asteel platform
which in turn can be attached to ashoe.

An unknown Dutchman who wished to
continue his (ice) skating the year round
supposedly strapped on the first roller

-1947).

W i l l i a m P e n n A d a i r " W i l l
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(through ecumenical councils and the
papacy) to formulate doctrine and regulate
the life of the Church. Members par¬
ticipate in ORACE, mediated through the
priesthood, by means of the seven sacra-
MHi^TSi the MASS is centra l to Roman
Catholic life and worship.

In the Middle Ages the Church in¬
fluenced all aspects of life in WEurope,
and the prelates controlled vast estates.
There was aconstant struggle with kings
and the emperor over the Church’s politi¬
cal claims. The challenge of the Reforma¬
tion was met by the Council of trent and
by the counter-reformation, many abu¬
ses being remedied and large-scale mis¬
sions begun.

Doctrinally, Roman Catholic theo¬
logians since the Reformation have
stressed and elaborated the role of the Vir¬
gin MARY and the authority and infal¬
libility of the pope. Other distinctive
doctrines include clerical celibacy, limbo
and PURGATORY. Those held in common
with the ORinoDOX churches (but rejeaed
by Protestants) include the invocation of
saints, veneration of images, acceptance of
the APOCRYPHA, the entire sacramental sys¬
tem, and MONAsncisM.

Especially from the 18th century, an-
t i c l c r i ca l i sm weakened the Church ’s in¬
fluence, and the loss of the papal states
was perhaps its political nadir. Since the
Second Vatican counco. there has been a
vigorous movement toward accommoda¬
tion with the modem world, cautious deal¬
ings with the ECUMENICAL MOVEMENT and
encouragement of lay participation and
vernacular liturgy.

T h e r e a r e n o w c 6 0 0 m i l l i o n R o m a n
Catholics, and the Church’s economic and
political influence remains moderately
strong, especially in SEurope, South
America and the Philippines. (See also
C H R I S T I A N I T Y; M O D E R N I S M : O L D C AT H O U C S ;
UNIATE CHURCHES.)
ROMANCE LANGUAGES, one of the
main groups of the indo-european langua¬
ges. It comprises those languages derived
f r o m t h e v e r n a c u l a r L a t i n w h i c h w a s
spread by Roman soldiers and colonists,
and superseded local tongues. The lan¬
guages include Italian, the Rhaeto-
Romanic dialects of Alpine regions,
Proven9al, French, the Walloon dialect of
SBelgium, Spanish, the Catalan dialect
around Barcelona, Portuguese and
Romanian. Although differentiated by
dialects the languages share asimilar
vocabulary and grammatical development.
ROMAN EMPIRE. See ROME, ancient.

skates, and by the mid-1880s the recrea¬
tion was popular in England.
R O L L I N G S TO N E S , B r i t i s h b a n d
formed 1962, once notorious as the "bad
boys" of rock. Original members were
Mick Jagger (1943- ), Keith Richards
(1943- ), Brian Jones (1942-69), Bill
Wyman (1936- ), Charlie Watts (1941-).
and the pianist Ian Stewart (1938-̂ 5). Hie
Stones' earthy sound was based on rhythm
and blues, and their rebel image was con¬
trasted with the supposed wholesomeness
of the early Beatles.
R0LVAAG, Ole Edvaart (1S76-1931),
Norwegian-bum novelist, who came to the
US in 18% and wrote in Norwegian. His
trilogy Giants in the Earth (1927-1931) is
the story of Norwegian settlers in the US.
ROMAINS, Jules, pen name of Louis
Farigoule (1885-1972), distinguished
French author and exponent of un¬
animism, or the collective personality. He
is known for his plays and his 27-volume
cycle. Men of Good Will (1932-46).
R O M A N A R T A N D A R C H I T E C ¬
TURE, art of the Roman republic and em¬
pire, derived from creek art and ab-
CHTTEcruRE and the art of the biruscans.
In architecture, the Romans combined the
arch and column and developed the struc¬
tural function of vaults and buttresses. Tri¬
umphal arches were erected throughout
the empire to commemorate important
events; the Romans, using concrete in¬
stead of stone, excelled in building
temples, fomms, ba.silicas, baths,
phitheatres, bridges, aqueducts and
sophisticated villas. In art they are known
for their realistic portrait busts and carved
reliefs on monuments and on triumphal ar¬
c h e s .

Some of the finest extant Roman paint¬
ing is at POMPEU, applied to walls as inte¬
rior decoration. Floor mosaics range from
geometric configurations to stylized floral
and figure compositions, bi the minor arts,
the slSls of making medallions, coins and
cameos, and of carving gems were highly
developed.
R O M A N C A T H O L I C C H U R C H ,
major branch of the Christian Church,
arising out of the Western Church, con¬
sisting of those Chri.stians who are in com¬
munion with the pope (see papacy). It
comprises especially the ecclesiastical or¬
ganization that remained under papal
obedience at the reformation, consisting
of ahierarchy of bishops and priests (see
ministry), with other officers such as car¬
dinals. Roman Catholicism stresses the
audiority of tradition and of the Church

a m -
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R O M A N E S Q U E A R T A N D A R ¬
CHITECTURE arlistic style prevalent in
Western Christian Europe from c950 to
cl200. Romanesque preceded gctthic art
AND ARCHITECTURE and IS SO Called because
its forms are derived from roman art and
ARCHITECTURE. The architecture, based on
the round Roman arch and improvised
systems of vaulting, produced amassive,
simple and robust style with great vitality,
particularly in the case of Norman ar¬
chitecture. Churches had immense towers;
interiors were decorated by frescoes of
biblical scenes. The sculptural style was
very varied, vigorous and expressive, and
there were carved, sculpiur̂  scenes on
column capitals, and larger reliefs and
figures on exterior portals and tym¬
panums. The production of metalwork
flourished, and many of the pilgrimage
churches had elaborate reliquaries and
valuable treasuries. There are many fine
illuminated manuscripts. The Romanesque
style was spread by traveling artists and
craftsmen throughout Europe.
ROMANIA or Rumania, republic in SE
Europe on the Black Sea, lying between

'Ukraine and Hungary to the Nand Bul¬
garia and Serbia to the S.

Hungarian and German minori t ies.
Largest cities are Bucharest, the capital,
Brasov, Iasi, Timisoara, Constanta. Cluj
and Galati.
Economy. Over 60% of the land area is
agricuiturai, but industry provides two
thirds of the national income. More than
90% of farmland is collectivized, grain
being the most important crop. About
25% of Romania is forested, particularly
by conifers. With large oil fields in the
Prahova Rvalley, Romania is the second
largest producer of petroleum and natural
ga.s in Europe. Copper, lead, coal and iron
ore are mined. Principal industries are iron
and steel, machineiy. textiles and chemi¬
cals. The main exports are oil-field equip¬
ment, furniture, agricultural machineiy
and textiles.
History. Most of modem Romania was
pan of ancient Dacia, thoroughly imbued
with Roman language and culture, which
survived barbarian conquests. After the
13th century the two principalities of Mol¬
davia and Walachia emerged. Turkish de¬
pendencies until 1829 and then Russian
protectorates. United in 1861, Romania
became independent in 1878. After WWI
the Romanian-speaking province of Tran¬
sylvania was acquired from Austria-Hun¬
gary. In the 1930s fascists, especially the
Iron Guard, were dominant, and in 1941
d i c t a t o r I o n a m t o n e s c u s i d e d w i t h t h e
Axis powers. Overrun by the USSR in
1944. i t became asate l l i te s tate, and a
republic after King Michael’s abdication
in 1947. In the 1960s and 1970s Romania
achieved greater independence under
Nicolae ceausescu, establishing relations
with the West- An austerity plan designed
to payoff the country’s $10 billion foreign
debt was adopted in 1981, but the result
was an economic slide, popular unrest,
and acabinet shakeup in 1986.

In December 1989. an ant i -communist
resolution resulted in Ceausescu’s ouster
and subsequent execution. On May 20,
1990, Ion Iliescu became prime minister.
He was elected president in 1992.
R O M A N I A N , o f fi c i a l l a n g u a g e o f
ROMANIA. Descended f rom the Lat in o f
Dacia province, it is aromance ianguact
with Greek, Hungarian, Slavic and
Turkish influences. In the 18th century,
the script changed from Cyrillic to the
Latin alphabet.
R O M A N N U M E R A L S , l e t t e r s o f t h e
Roman alphabet used to represent num¬
bers. the let ters I , V, X. L, C. Dand M
standing for 1, 5, 10. 50. 100, 500 and
1000, respectively. All other numbers are

Official name: Republic of Romania
Capital: Bucharest
Area: 91.699sq mi
Population: 23,397,000
Growth ra te : 0 .5%
Languages: Romanian
Religions: Romanian Orthodox, Roman
Cathol ic
Monetary unit(s): 1leu =100 bani

Land. In the Nis the SE end of the Car¬
pathian Mis, separating Moldova in the E
from Transylvania in the W. The Car¬
pathians join the Transylvanian Alps run¬
ning from Eto W. nie principal rivers are
the Danube in the Sand Wand the Prut in
the NE. The c l imate is cont inenta l , bu t
with severe winiers.
People. Over 60% of the population is
rural. About 85% are Romanian.^, with
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Administration {of the Italian government
as well as of Roma province and of the
region of Latium). religion and tourism
are the most important activities of
modem Rome, which is also acenter for
commerce, publ ishing, movies and
fashion. The city is agreat transportation
hub, but ha.s relatively little industry.

Rome is located on the rolling plain of
the Roman Campagna in central Italy,
15mi from the Tytriienian Sea, the site of
the ancient city being the Seven Hills of
Rome. The Tiber Rflows through the city
from NE to SW. There are many impor¬
tant relics of classical Rome, such as the
Forum, the colossbum, the baths of
CARACALLA and the pantheon.

Rome is famous for its squares. Renais¬
sance palaces, churches, basilicas (see
.SAINT PETEK’S BASIUCA), CATACOMBS and
fountains, of which the best known is the
Trevi fountain. There are also many fine
museums, art collections and libraries, the
Rome opera house, and the Santa Cecilia
music academy, the world’s oldest (1584).
The university, I taly’s largest, was
founded in 1303. Pop 2,810,000.
ROME, Ancient, initially atiny city-state
in cent^ Italy that, over some six cen¬
turies, grew into an empire which at its
greatest extent (AD cl 17) comprised al¬
most al l of the Western world known at
the time, including most of Europe, the
Middle East, Egypt and NAfrica.

Acconl ing to legend, Rome was
founded in 753 BC by rwulus and
REMUS. de.sceadants of the Trojan prince
AENEAS. Until c500 BC, when the Romans
set up an independent republic, the area
around the Seven Hills of Rome was con¬
trolled by the btruscans. (See also
SABINES.) The Romans were adisciplined,
thrifty and industrious people whose
genius in organirntion, administration,
building and warfare enabled them not
only to create their vast empire, but also to
make it one of the most enduring ever.
Throughout the period of the republic
(c500-31 BC) warfare was almost conti¬
n u o u s .

Under government by consuls and
senate, Rome became master of central
and SItaly and defeated carttiagb (see
PUNIC WAR.S). Expansion continued: Gree¬
ce. Asia Minor, Syria, Palestine and Egypt
were conquered between 250 and 30 BC;
Gaul (58-51 BC) and England (after AD
43) followed. From about 100 BC, Rome
began to move steadily towud dictator¬
ship. Civil wars arose from conflicts be¬
tween sena to r ia l fac t ions , and be tween

represented by combinations of these let¬
ters according to certain rules of addition
and subtraction; thus, for example, VIll is
8, XL is 40. MCD is 1400 and
M C D X LV I U i s 1 4 4 8 .
ROMANOV, ruling dynasty of Russia
1613-1917. The name was adopted by a
Russian noble family in the 16th century;
the first Romanov tsar was michaeu The
last of the direct Romanov line was peter
but succeeding tsars retained the name of
Romanov, down to Nicholas ft (reigned
1894-1917).
ROMANS, Epistle to the, new testa-
ment book written by St. Paul to the
Christiatis of Rome AD c58. It presents
his major statement of rusTtFiCATTON by
PAiTH, and the Christian's consequent
Ireedom from condemnation, sin and the
law. It stresses God’s sovereignty and
grace .
R O M A N S H . S e e r h a e t o - r c ^ i a n k : .
ROMANTICISM, 19th<eniury European
artist ic movement. I ts values of emotion,

intuition, imagination and individualism
were in opposition to the ideals of
restraint, reason and harmony of o,as-
sictSM. TTie word "Romantic" was first ap¬
plied to art by Friedrich von schi£GEl in
1798, and later to works emphasizing the
subjective, spiritual or fantastic, concerned
with wild, uncultivated nature, or which
seemed fundamentally modem rather than
classical .

The Middle Ages were thought to ex¬
press Romantic values. The evocative
qualities of nature inspired poets such as
WORDSWORTH. COtJtRlDGE and LAMAR’nNE,

and painters such as turner and FRiBORica
BLAKE and C50BIHE sought to develop new
spiritual values; individualism concerned
artists as disparate as Walt whitman and
O O YA . T h e l i v e s o f b y r o n a n d c h o p i n
seemed to act out the Romantic myth.
Among the greatest Romantic composers
w e r e W E B E R . B E R U 0 2 . M E N D E L S S O H N , L I S Z T
and WAONER.
ROMBERG, Sigmund (1887-1951),
Hungarian-bom US composer. He settled
in the US in 1909. and wrote over 70
operettas and musicals, including The Siu-
dent Prince (1924) and 77ie Desert Song
(1926). He went on to write many film
s c o r e s .

ROME (Roma), capital and largest city of
Italy, acenter of Western civilization for
over 2,000 years. -The Eternal City" was
capital of the Roman Empire (see rome,
ANCIENT), and is of unique religious sig¬
nificance, with the headquarters of the
Roman Catho l ic Church in Vat ican c i ty.
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as infants, they were suckled by ashe-
wolf until adopted by aherdsman. After
long l i va l i y Remus was k i l l ed by
Romulus, who became the first king of
Rome and was later worshiped as the god
Quirinus.
ROMULUS AUGUSTULUS ( " l i tUe
Augustus": b. c4bl). last Western Roman
emperor (475-6), puppet of his fathw
Orestes. Tbe end of the Western Roman

empire dates from his overthrow by odoa-
C E R .

RONSARD, Pierre de (1524-1585),
16th-century French "Prince of Poets,"
leader of ^e influential plqaoe. Best
known as alyric poet, as in Sonnets for
Hiiine (1578). he also wrote lofty Hym-
nes (1556) on more public subjects and an
epic, La Franciade (1572).
ROOSEVELT, (Anna) Eleanor (1881-
1962), US humanitarian, wife of Franklin
Delano Roosevelt and niece of Theodore

Roosevelt. Active in politics and social is¬
sues (notably for women and minority
groups), she was aUN delegate (1945-53,
1961) and coauthored the Universal Dec¬
laration of Human Rights. Her many
books included This Is My Story (1937)
and On My Own (1958).
ROOSEVELT, Franklin Delano (1882-
1945), 32nd and longest-serving US presi¬
dent (1933-45). His twelve years of office
included the Great Depression and a
global war.

Bom of Dutch descent in Hyde Park,
N.Y., on Jan. 30. 1882, and brought up in
"aristocratic" surroundings, he graduated
f r o m H a r v a r d a n d m a r r i e d h i . s d i s t a n t
cousin, Eleanor Roosevelt, in 1905; they
had six children. In 1910, after aspell at
Columbia U. law school, he worked in a
N.Y. law firm unt i l elected as aDemociM
to the N.Y. Senate. He established himself
as aleading E>emocrai and opponent of
TAMMANY HAU.. In 1913 he became assis¬

tant secret^ of the navy, and ran unsuc¬
cessfully in 1920 as Democratic vice-
presidential candidate. He suffered a
severe attack of polio in Aug. 1921, and
became partially paralyzed. He returned to
politics in 1924 and was elected governor
of N.Y. in 1928 (reelected 1930) and
finally US president in 1932, when he ran
against Herbert Hoovau

The GREAT DEPRESSKW had begun in
1929. and Roosevelt attempted to combat
it with the new deal, beginning with the
"Hundred Days" during which nearly all
the initial New Deal legislation was
passed. In 1933 he also launched the good
NEiGHBCKt POLICY in Latin America and

rich and poor, patrician and plebeian ftw-
ces. (See GRACCHUS: MARIUS; SULLA: spar-
TACus.) The army leaders pompey and
Julius CAESAR emerged to form the first
TRIUMVIRATE with CiBssus. AftCT Caesar’s
assassination and the avenging of his
death by Mark aotony, his nephew Ocia-
v i a n d e f e a t e d M a r k A n t o n y a n d
CLEOPATRA and became the first emperor,
AUGUSTUS.

For more than 200 years (27 BC-AD
180) the Roman empire embodied puce
and law (the Pax Romana) and provided
an excellent road and communication sys¬
tem which facilitated the spread of trade
and new ideas, particularly Guistianity.
Its culture sprang from late Hellenism, but
Romans surpassed the Greeks in practical
achievements such as law (laying the basis
for modem civil law), civil engineering, a
standard coinage and asystem of weî ts
and measures. In literature, poets such as
CATULLUS. VERGIL and HORACE, and
dramat is ts such as p lau tus and te rence
fo l lowed Greek models , l i vy and tac i tus
were important Roman historians, and
acERO Rome’s greatest orator. After
Augustus, major emperors were tibekius.
C L A U I M U S . N E R O . V E S P A S I A N . D O M I T I A N .
TRAJAN. HAINUAN and MARCUS AURELIUS.
The empire was at its largest under Trajan
(emperor 98-117). But from about 200 a
decline set in, with internal strife and bar¬
barian raids, particularly by the goths.
The HOLY ROMAN EMPIRE was not estab¬
lished until 800.
ROMMEL, Erwin (1891-1944), German
field miushd, named the "Desert Fox" for
his tactical genius as commander of the
Afrika Korps 1941-43. His Eadvance
ended wi th the bat t le of e l a lamein. He
commanded Army Group Bin NFrance
when the Allies landed in Normandy (he
had led an armored division into France.
1940). After being wounded, he was im¬
plicated in the July 1944 plot to assas¬
sinate Hitler. Given the choice of suicide
or trial. he took poison.
R O M U L O , C a r i o s P e n a ( 1 8 9 9 - 1 9 8 5 ) .
Filipino Journalist and statesman. His
broadcasts during the Japanese occupation
of the Philippines were known as "the
Voice of Freedom." He won a1941 Pulit¬
zer Prize, and was ambassador to the US,
president of the UN general assembly
1949-50, Filipino education secretary
1966-69, and foreign secretary from 1969.
ROMULUS AND REMUS,
founders of Rome (by tradition in 753
BC), twin sons of Rhea Silvia, descendant
of AENEAS, by the god Mars. Abandoned

mythical
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recognized the Soviet government. The
second phase of the New Deal brought the
WAGNER ACT of 1935, the massive relief
program of the Works Projects Ad¬
ministration. atax reform bill, asocial
security act and ayouth administration.
Roosevelt was reelected in 1936, but labor
v i o l e n c e a n d l u s e f f o r t s t o r e f o r m t h e
Supreme Court and purge conservative
Congressmen damaged his prestige.

Reelected again after WWII had broken
out, he tried to keep the US out of war, al¬
though aiding Bri tain (see At lant ic
charter; four FRF.ED0MS; LEND-LEASE). But
after the pearl harbor attack, he obtained
declarations of war against Japan, Ger¬
many and Italy. He easily won reelection
for afourth term in 1944, but hi.s health
was failing, and he died suddenly on Apiil
12,1945. of acerebral hemorrhage.
ROOSEVELT, Nicholas J. (1767-1854).
US engineer who, at the request of Robert
FiLTON and Robert uvingcton, built and
operated the New Orleans, the first Mis¬
sissippi paddle-wheel steamer (1811).
ROOSEVELT, Theodore (1858-1919),
26th US president (1901-09), affectio-
oaielj’ known as "Teddy" or T.R.," one of
the most popular presidents as well as the
youngest, at 42. He was at different times
both aprogressive and aconservative. His
great energy took him outside politics on
many hunting and exploring expeditions,
he published over 2,000 works on history,
politics and bis travels. Bom in New York
City, he graduated from Harvard and in
18^ manied Alice Hathaway Lee, who
died four years later leaving adau^ter.
He became arancher in Dakota Territory.
In 1886 he returned to New York City and
married Edith Kermit Carow, by whom he
had five children.

He ran unsuccessfully as Republican
candidate for mayor, but established a
reputation as an efficient administrator
and reformer while working for the Civil
Service and the New York City police. As
assistant secretary of the navy (1897-98),
he advocated the buildup of astrong fleet
and when war broke out with Spain, he
joined it in Cuba with his famous volun¬
teer cavalry troop, the rough rji^rs. He
returned anationd hero, and for two years
served as governor of N.Y. He was per¬
suaded to ran with McKinley for vice-
president in 1900 and took over the
presidency on Sept. 14, 1901, when Mc¬
Kinley died from an assassin’s bullet.

He tried to regulate the ever-growing in¬
dustrial and financial monopolies, using
the 1890 SHERMAN ANTITRUST ACT. Dcspite

his "trust-busting." he tried to give both
labor and business a"square deal."
Reelected in 1904, he secured passage of
the Hepburn Act (1906) to prevent abuses
in railroad shipping rates, and the Pure
Food and Drug Act. He was proudest of
his conservation program, which added
o v e r 2 5 0 m i l l i o n a c r e s t o t h e n a t i o n a l
forests.

His foreign policy was intent on expan¬
sion (see PANAMA CANAL), but he won the
1906 Nobel Peace Prize for mediating in
the RUSSO-JAPANESE WAR. He also pro¬
cla imed the so-ca l led "Rooseve l t Coro l¬
lary" of the MONROE DOCTRINE, reserving
the role of international policeman for the
U S . H e d i d n o t r a n f o r r e e l e c t i o n i n

1908, choosing W. H. taft as his succes¬
sor, but dissatisfied with Tafi, he opposed
h i m i n 1 9 1 2 a s C h e c a n d i d a t e o f t h e
PROGRESSIVE PARTY. When Woodrow WID
SON was elected as aresult of Che division

among Republicans, Roosevelt retired
from politics to lead an expedition into
South America. He died of ablood clot in
1919 .
R O O S E V E L T C A M P O B E L L O I N ¬
TERNATIONAL PARK, jo in t l y ad¬
ministered by the US and Canada, covers
2,722 acres on Campobello Island, SW
New Brunswick, Canada, including the
home of f. d. roosbvelt.
ROOT, EHhu (1845-1937), US states¬
man. Asuccessful corporation lawyer, he
reorganized the command structure of the
army as war secretary under President Mc¬
Kinley, and as Theodore Roosevelt’s
secretary of state developed apattern of
administration for the new possessifios
won from Spain.

Achampion of the League of Nations
and the World Court, he won the 1912
Nobel Peace Prize for work as an inter¬

national negotiator. He was also aN.Y.
Republican senator 1909-15.
ROOTS, those parts of apiant which ab¬
sorb water and nutrients from the soil and
anchor the plant to the ground. Water and
nutrients enter aroot through minute root
hairs sited at the tip of each root. Roots
need oxygen to function, and plants grow¬
ing in swamps have special adaptations to
supply it, like the "knees" of bald cypress
trees and the aerial roots of mangroves.

There are two main types of root sys¬
tems: the taproot system, where there is a
strong main root from which smaller
secondary and tertiary roots branch out;
and the fibrous root system where amass
of equal-sized roots are produced. In
plants such as the sugar beet, the taproot
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may become swollen with stored food
mate r i a l . Adven t i t i ous roo t s ancho r t he
stems of climbing plants, such as ivy.
Epiphytic plants such as orche>s have
roots tha t absorb mois tu re f rom the a i r
(see EPIPHYTE), The roots of parasitic
plants such as mistletoe and dodder absorb
food from other plants.
R O O T - T A K A H I R A

signed between the US and Japan on Nov.
30, 1908, to maintain the status quo in the
Pacific and the OPEN DOOR poucy in China.
W a r w a s a v e r t e d a n d m u t u a l t r a d e

encouraged.
ROPE, or cordage, athick, strong cord
made from twisted lengths of natural
FIBER. It can be made from manila hemp,
henequen, sisal, true hemp, coir (coconut
palm fiber), flax, jute and cotton. The last
three are generally used for lighter ropes
s u c h a s c o r d s a n d t w i n e s , s y n t h e t i c
FiBFJts, particularly nylon and polyesters,
are used for lighter and more durable rope.
Other ropes are made from wire, for ex¬
ample. for suspension cables in bridge
building. Rope-making resembles spin¬
n i n g .

ROPER, Elmo Bums, Jr. (1900-1971),
US pollster, apioneer in applying scien¬
tific sampling techniques to political poll¬
ing. His firm, Roper Research Associates
(established 1933), gained fame by
predicting the results of the 1936-1944
US presidential elections within 1% of the
v o t e .

ROREM, Ned (1923- ). US composer of
melodic art-songs whose texts were drawn
from the works of 20th-century American
poets. His Air Music won the 1976 Pulit¬
zer Prize. He published five volumes of
diar ies (1966-78).
RORSCHACH, Hermann (1884-1922),
Swiss psychoanalyst who devised the
Rorschach Test (cl920), in which the
subject describes what he "sees” in a
series of 10 symmetrical inkblots, thereby
revealing aspects of his personality.
ROSAS, Juan Manuel de (1793-1877),
Argentine dictatorial governor of Buenos
Aires province 1835-52, who built up his
own private army of gauchos (cowboys).
Brib ,̂ force, expansionism and con¬
tinuous revolt ma^ed his rule, which
nevertheless contributed to Argentine
u n i fi c a t i o n .
ROSE, the popular name for various
woody shrubs and vines of the genus
Rosa, with tough thorns and colorftil
flowers . There a re some lOQ wi ld rose
species native to the NHemisphere, but
only nine have been involved in the breed¬

ing of die hundreds of varieties now avail¬
able. In many cultivated varieties the
stamens become petaloid, producing
doub le flowers . "H ie rose fami l y,
Rosaceae, contains many important cul¬
tivated plants including the apple, cherry,
plum and strawberry.
ROSE, Ernest ine Potowski ( I81(>-
1892), advocate for women’s rights. In
New York State, she fought for and won
legislation that allowed women the control
of properties they had obtained before
mairiage. Along with Elizabeth Cady
Stanton and Susan B. Anthony, she foun¬
ded the National Suffrage Association
(1869).
ROSEBERY. Archibald Phil ip Prim¬
rose, 5th Earl of (1847-1929). British
Liberal statesman, foreign secretary (1886,
1892-94) and successor as prime minister
to oiADSTONE (1894-95). An opponent of
Irish H<»iE Rî  he resigned b̂ ause his
imperialist views were rejected by his
par ty.
ROSCCRANS, William Starke (1819-
1898), Union general in the American
aviL WAR. After early successes in WVa.
and Miss., he was given command of the
Army of the Cumberland in 1862 but was
heav i l y de fea ted a t t he Ban le o f
OflCKAMAUOA in Sept., 1863, and relieved
of command.
ROSEFISH, important food fish of the
family Scotpaenidae. Tlie orange-to-red
colored rosefish is abundant in the North
Atlantic, especially between the New
England coast and Greenland. It may
grow up to 2ft in length.
R O S E M A RY, e v e r g r e e n s h r u b o f
southern Europe and western Asia, with
blue flowers and grayish leaves, produc¬
ing apungent, refreshing perfume.
ROSENBERG, Julius (1918-1953) and
Ethel (1915-1953), husband and wife, the
only US citizens put to death in peacerime
for espionage. Convicted (1951) for pass¬
ing atomic secrets in WWIl to the USSR,
then aUS ally, they were electrocuted on
June 19. 1953.
ROSENQUIST, James (1933- ) , U S
painter who turned his early billboard-
painting career into astyle of art. His
gigantic images of movie stars, such as
Kirk [Jouglas, and objects of cultural im¬
pact, such as F-IU. put him in the van¬
guard of POP ART.
ROSENWALD, Julius (1862-1932), US
businessman and philanthropist. He
worked wi th Sears Roebuck and Co. for
35 years to make it the largest mail-order
firm in the world, and gave some S63 mil-

A G R E E M E N T .
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ROSS, Sir John (1777-1856), British
Arctic explorer whose first, unsuccessful
expedition in search of the ncsthwest pas¬
sage was made in 1818 with lames ross
and William Pany. In areturn voyage
(1829-33) he discovMed and surveyed
Boothia Peninsula, the Gulf of Boothia
and King William Land.
ROSS, John (1790-1866) , o f par t
Cherokee, part Scots parentage, cherokee
INDIAN chief and, from 1839, chief of the
united Cb«okee nations. He led opposi¬
tion to the US government’s attempt to
move his people Wof the Mississippi R,
but in 1838 was forced to lead them to
O k l a .
ROSS, Nellie (1876-1977), US pubUc of¬
fic ia l . E lec ted to succeed he r husband ,
who had died, she was the first woman
governor of astate (Wyoming 1935-37).
She was director of the US Mint 1933-35.
ROSS, Robert (1766-1814), British sol¬
dier in the WAR OF isiz who commanded a

brigade which won the Battle of b-
LADENSBEKG and the same evening burned
Washington. Shortly after, he was mortal-
iy wounded when attacking Baltimore.
ROSSELLINI, Roberto (1906-1977),
Italian film director. His Open City
(1946), partly made up of footage of the
Italian resistance during WWIl. estab¬
l ished h im as a leader o f the neorea l is t
movement. He returned to this style in
General della Rovere (1959), but later
turned to educational films.
ROSSETTI, name of two leading English
Victorian artists. The poems of Christina
Geor^ioaRossetti (1830-1894), adevout
AngUcM, ranged from fantasy (Goblin
Market, 1862) to religious poetry. Her
brother, Dante Gabriel Rossetti (1828-
961882), was afounder of the pre-rapha-
SJTES. His paintings, of languid, mystical
beauty, have subjects from Dante and
medieval romance. As apoet he excelled,
notably in his exquisite love sonnets.
ROSSINI, Gioacchino Antonio (1792-
1868), It̂ an composer best known for
his comic operas, especially The Barber of
SeviUe (1816i. TTie dramatic grand opera
William Tell (1829), with its famous over¬
ture, was his last opera. He was admired
by WAGNER and beethoven, among others.
ROSSO, n(Giovan Battista di lacopo di
Gasparre; 1495-1540). Italian painter. The
Deposition (1521) exemplifies the elon¬
gated figures, hectic color and
emotionalism of his paintings. He deco¬
rated the Francois Igallery at the palace of
Fontainebleau and brought mannerism to
F r a n c e .

lion to charities, including the Julius
Ros«iwald Fund (1917-48) to provide
educational facilities for blsiks.
ROSEOFLIMD^, Saint (1586-1617).
bom in Lima, Peru, first canonized saint in
the New World and patron saint of South
America. She was canonized by Pope Qe-
m e n t X i n 1 6 7 1 .
ROSETTA STONE, an inscribed basalt
slab, discovered in 1799, which provided
the key to the decii^erment of Egyptian
hieroglyphics. About 1.2m long and
0.75m wide, it is inscribed with identical
texts in Greek, Egyptian demMic and
Egyptian hierô yphs. Decipherment was
begun by Thomas young (c1818) and
completed by Jean-Franfois champoluon
(C182I-22). Found near Rosetta. Egypt,
the stone is now in the British Museum.
ROSE WINDOW, large circular window,
often of stained glass, with stone tracery,
particularly common in French Gothic
cathedrals. The bask design with seg¬
ments ending in apointed arch (as at
Notre Dame, Paris) develop^ more intri¬
cate curves in the late Gothic flanfooyant
style.
ROSHHASHANAH (Hebrew; head of
Che year), the Jewish New Year, observed
on the first day of the seventh Jewish
month. Tishri (usually in Sept.). It is
revered as the Day of Judgment when
each person’s fate is inscribed in the Book
of Life. The shofar (ram’s hom) calls
Jews to ten days of penitence which end
on YOM KIPPUR.

ROSIN, resin derived from certain pine
trees from North America and Europe. A
distilled product makes the resin collected
from live trees usable in the manufacture
of various products, from paints and paper
sizing to adhesives and inl̂ .
ROSS, Betsy 0752-1836), American
seamstress who is said to have made, to
George Washington’s design, the first US
flag(1776).
RO^ Edward Alsworth (1866-1951),
US sociologist and author of Social Con¬
trol (1901), Social Psychology (1908) and
The Principles of Sociology (1920). A
political progressive, he taught at the
University of Wisconsin (19069637) and
served as chairman of the American Civil
L iber t ies Union (1940-50) .
ROSS, Harold WaUace (1892-1951),
founder (1925) and lifetime editor of The
New Yorker magazine. Originally con¬
ceived as basically by and for New
Yorkers, the magazine won national pres¬
tige and has had an enduring effect on
/^erican journalism and literature.
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ROSS SEA, Antarctic inlet of the S
Pacific Ocean, between Victoria Land and
Edward V I I Pen insu la . I t s S l im i t i s t he
400mi Ross Ice Shelf, and it contains Ross
Island, with the 12,450ft Mt Erebus, the
most southerly active volcano known.
R O S TA N D , E d m o n d ( 1 8 6 8 - 1 9 1 8 ) .
French dramatist, famous for his play
Cyrano de Bergerac (1897), which led a
Romantic revival .
ROSTROPOVICH, Mstislav Leopol¬
dovich (1927- ). Russian cellist. A
celebrated musician, he had works com¬
posed for him by prokotev. Shos¬
t a k o v i c h , a n d s o m e n o n - S o v i e t c o m ¬
posers, such as BRITTEN. He made his US
debut in 1956, and since the mjd-I970s he
and his wife, the soprano Galina Vish¬
nevskaya. have lived outside Russia. He
became conductor of the National Sym¬
phony Orchestra, Washington, D.C., in
1977.
ROSZAK, Theodo re (1907 -1981 ) ,
Polish-bom US sculptor. Best known for
his sinister, birdlike figures in steel and
bronze, he also designed the 45ft spire of
the Massachusetts Institute of Technology
chapel.
ROT, the name given to several fungi and
bacteria that destroy plants. Root rot at¬
tacks various root crops, sugarcane, and
peas. Brown rot is either acup fungus or a
bacterial attack on tobacco, peas and be¬
ans. Black rot attacks cabbages and cauli¬
flower heads.
ROTARY INTERNATIONAL, wor ld¬
wide service organization of business and
professional executives, founded 1905,
with headquarters in Evanston, 111. In 1992
it had 1.1 million members.

ROTH, Philip (1933- ) . l e a d i n g U S
novelist and short story writer. His
protagonists agonize between atraditional
Jewish upbringing and modem urban
society. His &st novel was Goodbye
Columbus (1959), and his best-known
work is Portnoy's Complaint (1969), a
hilarious, bitter account of sexual frustra¬
t i o n . H e a l s o w r o t e T h e G h o s t W r i t e r
(1979) and The Counterlife (1988).
ROTHKO, Mark (1903-1970). Russian-
bom US painter, aleader of New York
ABSTRACT EXfUESSiONiSM. On large can¬
vases he used rich and somber colors to
create designs of simple, lightly painted
rectangular shapes.
ROTHSCHILD, family of European
Jewish bankers who wielded considerable

political influence for nearly two cen¬
t u r i e s . T h e f o u n d e r o f t h e h o u s e w a s
Mayer Anselm Rothschild (1743-1812),

who established banks at Frankfurt. Vien¬
na, London, Naples and Paris, with his
sons as managers. The financial genius
who raised the business to dominance in
Europe was his son Nathan Mayer
Rothschild (1777-1836), who handled
Allied loans for the campaign against
Napoleon. His son Baron Lionel de
Rothschild, was the first Jewish member
of the British Parliament.
ROTTERDAM, commercial and in¬
dust r ia l seapor t in South Hol land
province, second largest city in the
N e t h e r l a n d s . S i t e o f t h e R o t t e r d a m -
Europoort industrial and harbor complex,
it lies at the center of an extensive canal
system connecting with other pans of the
Netherlands and the German Rhine pons
and RUHR. Major industries include
shipyards and oil refineries. Pop 579,900.
R O U A U LT, G e o r g e s ( 1 8 7 1 - 1 9 5 8 ) .
French painter and graphic anist known
especially for his intense religious paint¬
ings such as The Three Judges (1913). In¬
fluenced by medieval stained glass work,
he develo{̂  adistinctive style with the
use of thick black outlines.
ROUEN, major port on the Seine R, in¬
dustrial and commercial city, capital of
historic Nonnandy and today of Seine-
Maritime depanment, NW France, joan of
ARC was burned here, and Champlain and

LA SALLE sailed from here. Pop 102,700.
ROUGH RIDERS (1st Regiment of US
Cavalry Volunteers), aunit comprising
cowboys and ranchers, organized by
Theodore Roosevelt and Leonard wooo at
the outbreak of the .spanish-american war.
ROULETTE, popular game of chance.
The roulette wheel is divided into aseries
of small compartments, alternatively black
and red, numbered 1to 36 with an addi¬
tional zero (the US game sometimes has
two zeros). Acroupier spins the wheel and
releases into it asmall ivory ball. Players
bet on where (usually which number or
which color) the ball will settle.
ROUNDH^DS, an originally dero¬
gatory name for Puritans in die Parliamen¬
tary forces in the English avu. war. Many
wore their hair closely cropped, in sharp
contrast to their royalist opponents.
ROUNDTABLE, table at which the
medieval King Arthur and his knights sat.
The shape of the table (with 12 positions)
supposedly allowed for equal status of all
the knights.
R O U N D W O R M S , t h e n e m a t o d e s ,
among the commonest and most widely
distributed of invertebrates. Although best
known as parasites of man and his domes-
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with PASTEUR toward asuccessful akihrax
treatment, with Metchnikov on syphilis,
and with Yersin on diphtheria. Using
Roux and Yersin’s results, von Behring
was able to develop the diphtheria an¬
t i tox in .

ROWING, propelling aboat by means of
oars. In spoil there are two types; sculling,
in which each oarsman uses two oars, and
sweep rowing, in which each has one. In
the US, competitive team rowing is
known as crew. For speed, the craft
(shells) are long, narrow and light. The
fi r s t r e c o r d e d r a c e w a s h e l d o n t h e
Thames R, London (1716). The annual
Oxford-Cambridge race began in 1829,
and the Yale-Harvard race in 1852. The
most famous international rowing event is
England’s annual Henley Royal Regatta
(from 1839).
R O X A S YA C U N A , M a n u e l ( 1 8 9 4 -
1948), first president of the Philippine
republic, 19*W-48: earlier he had been a
member of the Japanese-sponsored Philip¬
pine puppet government in WWII. His
administration was marked by corruption.
ROY, GabrieUe (1909-1983), French-
Canadian novelist noted for her portrayals
of poor urban workers in The Tin Flute
(1947) and The Cashier (1955). Some of
her novels, such as Street of Riches
(1957), are set in the isol^ed rural
landscape of her native Manitoba.
R O Y A L C A N A D U N M O U N T E D
POLICE, Canadian federal police force.
I t was formed 1873, as the North West

Mounted Policy to bring law and order to
the new Canadian territories. In 1874. the
NWMP numbered 300 men and their per¬
sistence and determination became legen¬
dary: "the Mounties always get their
man." In 1904 the force numbered 6,000
and was given the prefix "Royal." In 1920
i t a b s o r b e d t h e D o m i n i o n P o l i c e a n d
received its present name and duties. Its
19,(X>0 members, including 250 women,
serve as aprovincial police force in the
nation’s provinces (excluding Ontario and
Quebec).
ROYALPALM, tree (genus Roystonea)
in the pa lm fami l y, f ound in the
sou theas te rn US, the Wes t Ind ies , and
South America. Royal palms have
column-shaped trunks with feathery palm
fronds gathered at their tops.
ROYCE, Jos iah (1855 -1916 ) , US
ph i losopher, ama jo r p roponen t o f
IDEALISM. Influenced by hegel, and
SCHOICNHAUER, he coDcelved the absolute
in terms of will and purpose in The World
and the Individual (1901-02). Among his

tic animals, the majority are free-living
and there are terrestr ia l , f reshwater and
marine forms.

All roundwonns are long and thin,
tapering at each end. The outside of the
body is covered with acomplex cuticle.
The sexes are usually separate- The inter¬
nal organs are suspend^ within afluid-
filled body cavity or pseudocoel. The free-
living and plant-parasitic forms are usual¬
ly microscopic, but animal-parasitic
species may reach aconsiderable length—
the Guinea worm, up to Im (3.3fl).

Nematodes are d iv ided in to the
Adenophorea, containing the majority of
free-living forms, and the Sercetientea.
which contains the parasitic orders.
ROUSSEAU, Henri (1844-1910), called
Le Douanier (the customs inspector, an
early occupation), self-taught French
"primitive" painter much admired by
GAUQUiN. ptCASSO and others. He is known
mainly for his portraits, landscapes and
jungle paintings, such as Sleeping Gypsy
(1897) and Virgin Forest at Sunset (1907).
ROUSSEAU, Jean Jacques (1712-
1778), Swiss-bom French writer, philo¬
sopher and political theorist. He wrote fcff
DIDEROTS EncyclopiSe in Paris from
1745. Made famous by his essay on how
arts and sciences cormpt human behavior
(1749) he argued in an essay on the Origin
of the Inequality of Man (1755) that man’s
golden age was that of primitive com¬
munal living. The Social Contract (1762),
i n fl u e n t i a l i n t h e f r e n c h r e v o l u t i o n ,
claimed that when men form asocial con¬
tract to live in society they delegate sove¬
reignty to agovernment; but that sove¬
reignty resides ultimately with the people,
who can withdraw it when necessary. His
didactic novel imile (1762) suggested that
education should build on achild’s natural
interests and sympathies, gradually
developing its potential. Confessions
(1782) describes Rousseau’s romantic
feelings of affinity with nature,
ROUSSEAU, Theodore (1812-1867).
French landscape painter, aleader of the
BARBEON SCHOOL. His sccnes of wooded
landscapes at sunset include Coming out
of the Fontainebleau Woods (c 1850).
ROUSSEL, Albert Charles Paul Marie
(1869-1937), French composer. Although
influenced by debussy, d'indy and visits to
the East, his music was based on con¬
trapuntal rather than tonal construaion,
varying in style from The Feast of the
Spider (1913) to Padmavati (1914-18).
ROUX, Keire Paul Emile (1853-1933).
French bacteriologist noted for his work
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other major woiics was The Problem of
C h r i s i i a n i r y ( 1 9 1 3 ) , i n w h i c h h e
developed his metaphysic of inicipretaiion
and community.
R U A N D A . S e e R W A N D A .
RUBBER, an elastic substance; that is,
one which quickly restores itself to its
original size after it has been stretched or
compressed. Natural rubber is obtained
from many plants, and commercially from
Hevea brasil iensis, atree native to South
Amer ica and cu l t i va ted a lso in SE As ia
and WAfrica. Aslanting cut is made in
the bark, and the milky fluid latex, occur¬
ring in the inner bark, is tapped off. The
latex—an aqueous colloid of rubber and
other panicles—is coagulated with dilute
acid, and the rubber creped or sheeted and
smoked.

N a t u r a l r u b b e r i s a c h a i n p o l y m h i o f
isoprene, known as caoutchouc when
pure; its elasticity is due to the chains
being randomly coiled but tending to
straighten when the rubber is stretched.
Known to have been used by the Aztecs
since the 6th century AD, and first known
in Europe in the 16th century, it was a
mere curiosity until Goodyear invented
the process of vulcanization.

Synthetic rubbers have been produced
s ince WWI, and the indust ry has
developed greatly during and since WWII.
They are long-chain polymers, elastomers;
the main types are: .copolymers of
butadiene/styrene, butadien^nitriles and
ethylene/propylene; polymers of chioro-
prene (neoprene rubber), butadiene,
isobutylene and siuconbs; and polyuretha¬
nes, polysulfide rubbers and chlorosul-
fonated polyethylenes. Some latex (natural
or synthetic) is used as an adhesive and
for making rubber coalings, rubber thread
a n d f o a m r u b b e r . M o s t , h o w e v e r , i s
coagulated, and the rubber is treated by
vulcanization and the addition of reinforc¬
ing and inert fillers and antioxidants,
before being used in tires, shoes, rainwear,
belts, hoses, insulation and many other
applications.
RUBBER PLANT, or India rubber fig,
Ficus elastica, apopular house plant, na¬
tive to India and the EIndies. It was once
grown for its gum, which was made into
india-rubber erasers. Family: Moraceae.
RUBELLA. See german meas les .
RUBENS, Peter Paul (1577-1640),
Remish artist, one of the greatest baroque
painters. Influenced by UNTORinTO, TtriAN
and VERONESE, he developed an exuberant
style depending on arich handling of
color and sensuous ejecta His works in¬

clude portraits and mj^ological, allego¬
rical and religious subjects such as Rais¬
ing of the Cross (1610), Descent from the
Cross (1612), History of Marie de Midicis
{1622—25), Judgment of Paris (cl638) and
portraits of his wife, His works influenced
many artists, including van dyck and
R E N O I R .

RUBICON, river in Ncentral Italy which
formed the boundary between Italy and
Cisa lp ine Gaul dur ing the Roman
Republic. In 49 BC. Julius Caesar led his
army across the river into Italy, commit¬
ting himself to civil war against pompey.
RUBIDIUM, chemical element; symbol
R b ; a t . w t . 8 5 . 4 6 7 8 ; a t . n o . 3 7 ; v a l e n c e
1,2,3,4. Rubidium occurs in pollucite,
camallite, leucitre, and zinnwaldite, which
contains traces up to 1%, in the form of
the oxide.

It is asoft, silvery-white metallic ele¬
ment of the alkali group and is the second
most electronegative arid alkaline element.
Rubidium is used as agettn^ in vacuum
tubes and as aphotocell component.
RUBINSTEIN , An ton Gr i go ryev id i
(1829-1894), Russian piano virtuoso and
composer. In 1862 he founded the St.
Petersburg Conservatory, where he was
director 1862-^7 and 1887-91.
R U B I N S T E I N , A r t u r ( 1 8 8 ^ 1 9 8 2 ) ,
Polish-bom US pianist who remained at
the top of his profession for over 70 years.
He was especially famous for his inter¬
pretations of CHOPIN.
RUBY, deq>-red gem stone, avariety of
corundum colored by aminute proportion
of chromium ions. It is found significantly
only in upper Burma, Thailand and Sri
Lanka, and is more precious by far than
diamonds. The name has been used for
other red stones, chiefly varieties of garnet
and spinel. Rubies have been synthesized
by the Vemeuil flame-fusion process
(1902). They arc used to make ruby
L A S E R S .

RUDOLF I(1218-1291), German king,
e l e c t e d i n 1 2 7 3 , w h o e s t a b l i s h e d t h e
HAPSBURG dynasty by gaining control of
Austria and Styria. TTie Diet of Augsburg
(1282) invested his two sons with these
duchies.
RUDOLF II (1552-1612), king of Bo¬
hemia and Hungary, succeeded his father
Maximilian 11 as Holy Roman Emperor
in 1576. He was apatron of brake and
KEn.Qi, but his religious persecutions
and aHungarian retellion led to his
progr^sive replacement by his brother
Mat th ias .
RUDOLPH, Paul Marvin (1918-) .
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usually wool, to die warp. Today, major
types of the mote expensive loom-made
carpets and rugs are: Axminster chenille,
velvet and Wilton.

Tufted caipets are made by machines
v/hich do die tufdng with hundreds of
needles onto aprewoven backing, at¬
tached to alatex rubber base.

Knitted caipets use acombination of
loom and tufting processes. (See also
TAPESTRY; WEAVING.)
RUHR, gte&t coal-mining and iron-and-
steel industrial region in West Germany. It
lies mainly Eof the Rhine R, between the
valleys of the Ruhr and Lippe rivers, and
has more than 30 large cities and towns
merged into one industrial megalopolis.
Chief cities include Dtisseldorf, Essen and
Dortmund. Materials are transported by
the Rhine R, Dortmund Ems Canal.
Rhine-Heme Canal, and road and rail net¬
w o r k s .
RUISDAEL, Jacob van (cl629-1682),
greatest Dutch landscape painter of the
I7th century. He fevoî  anew heroic-
romantic style in which small figures are
dwarfed by forests, stormy seas and mag¬
nificent cloudscapes.
RUIZ CORTINES, Adolfo (1890-1973),
Mexican president, 1952-58. During his
presideiKy, corruption was curbed, the
"march to the sea" to aid the maritime in¬
dustry was inhiated, ^culture was as¬
sisted through widespread irrigation, and
women were given the vote.
RUM, alcoholic liquor, usually produced
by distilling fermented molasses, it ac¬
quires abrown color from the wooden
casks in which it is stored and from added
caramel or burnt sugar. It is made mainly
in the WIndies.
RUMANIA. See Roman ia .
R U M F O R D , B e n j a m i n T h o m p s o n ,
Count (1753-1814), American-bom ad¬
venturer and scientist best known for his
recognition of the relation between work
and HEAT (inspired by observation of heat
generated by friction during the boring of
caimon), which laid the foundations for
loULE'S later work. He played aprimary
role in the founding of the Royal Institu¬
tion (1799), to whici) he also introduced
Humphry davy.
RUMI, or Jalai-ad-din Rumi (1207-
1273), great Sufi poet and mystic of Per¬
sia. His major work was the Mathnawi, a
poetic exposition of Sufi wisdom in some
27,000 couplets.
RUMINANTS, animals (irKluding goats,
sheep, cows) that regurgitate and rechew
their food once having swallowed it. They

US architect coimected with Yale U.
(1958-65), where his campus buildings
include acontroversial art and architecture
building. He turned away from the Inter¬
national style to experiment with external¬
ly visible ducts, afuturistic parking
facility and stacking mobile home frmnes.
RUEF, Ab raham (c l865 - I936 ) , US
political boss who controlled San Francis¬
co in exceptionally corrupt fashion 1901-
06 through mayor E. F. Schmitz. He was
indicted 1906 and imprisoned 1911-14for
bribery.
RUFF, bird (Philomachus pugnax) of the
snipe family. The name is taken from the
frill of erectile feathers developed in
breeding-time round the neck of the male.
RUFTCD GROUSE, bird in the grouse
subfamily. When the grouse beats its
wings in the air, aloud drumming sound
is created that can be heard far away.
These birds, that measure up to 18in long,
display awhite neck collar of thick
feathers on an otherwise brownish body.
RUFFIN, Edmund (1794-1865), US
planter, astrong supporter of slavery and
secession said to have fired the fust shot
on Fort Sumter, S.C.. at the outbreak of
the civu. WAR. He committed suicide rathw
than submit to the US government A
noted agriculturalist, he pioneered crop
r o t a t i o n a n d f o u n d e d t h e F a r m e r s ’

Register {ISZ3).
RUGBY, ball game possibly originated at
Rugby school, England, during asocc£r
match (1823). Play is on afield 75yd wide
by 11(̂  between goal linea. There are
two 40min “halves." In Rugby Union
there are 15 players per side, in Rugby
League. 13. Each side attempts to ground
die oval leather-covered baU beyond die
opponents’ goal: this, atry, is worth 4
points: place-kicking agoal afrer any is 2
further points; and agoal from afree, or
penalty kick, or from adrop-kick during
play. 3. The game is similar to American
FOoraALL, but Utde protective equipment
is worn and play is almost continuous.
RUGGLES, Cart (1876-1971). con¬
troversial US composer. His often dis¬
sonant style may be heard in the sym¬
phonic potms Men and Mountains (1924)
and Sun-Treader (1927-32). He also
achieved recognition as apainter.
RUGS AND CARPETS. Oriental caipets
were woven on looms, still the basic tech¬
nique of carpet-making. Foundation
threads (the warp) are stretched on.the
loom; crosswise foundation threads are
called the weft. The surface material (pile)
is made by tying small tufts of fiber.



R U S S E L L 1 0 6 3

feed by filling one compartment of a
three-or four-chambered stomach with un¬

masticated food, bringing it back up to the
mouth again to be fully chewed and final¬
ly swallowed. It is an adaptation in many
herbivores to increase the t ime available

for the digestion of relatively indigestible
vegetable matter.
RUMMY, card game in which the players
try to obtain either cards of the same
denomination or in sequence in the same
suit, to score. It probably derives from
mahjong.
RUNES, characters of apre-Christian
writing system used by the Teutonic tribes
of NEurope from as early as the 3rd cen¬
tury BC to as late as the 10th century AD.
and somet imes a f ter. The three d is t inc t

types are Early, Anglo-Saxon and Scan¬
dinavian. The Runic alphabet is some¬
t imes known as Futhork fo r i t s fi rs t s ix
characters. (See also writing, history of.)
RUNNYMEDE. meadow in Surrey, S
England, on the bank of the Thames R.
Here King John conceded the barons'
demands embod ied i n t he magna ca r ta
(1215). There is amemorial to President
John F. Kennedy (unveiled 1965).
RUNYON, Damon (1884-1946). US
journalist and writer. His entertaining
stories of lough-talkii^ gangsters, Broad¬
way actors and the sporting underworld
were written in the colorful vernacular of
New York City. Guys and Dolls (1932),
the first of several collections, was the
basis of asuccessful musical (1950).
RUPERT’S LAND, or Prince Rupert’s
Land, vast, mineral-rich region of NW
Canada granted to the Hudson's bay ccm-
PANY in 1670 by Charles II. Named for
Prince rupert, it comprised the basin of
Hudson Bay. In 1818, the US acquired the
portion Sof the 49th parallel. In 1869, the
remainder became pan of the northwest

i e r r t t o r i e s .

RUPTURE, common name for hern ia .
RURIK(d. 879). semi-legendary Viking
founder of the Russian empire. Based in
Novgorod, he ruled from c862. The Rurik
dynasty gave way to the house of
ROMANOV in the early I7th century.
RUSH, tall, grasslike plant in the family
J u n c a c e a e , f o u n d i n m a r s h e s , o n l a k e

edges, and in paths and ditches. The gr̂ nstem of the rush bears small scales, ̂ ch
are the leaves, and near the tip is atuft of
brownish or greenish flowers.
RUSH, Benjamin (1746-1813), US
physician, abolitionist and reformer. His
greatest contribution to medical science
was his conviction chat insanity is adis¬

ease (see mental illness): his Medical
Enguiries and Observaiions upon the Dis¬
eases of the Mind (1812) was the first US
book on PSYCHUTRY.

RUSH, Richard (1780-1859), US states¬
man, son of Benjamin Rush. Holder of
many hi^ US offices, he negotiated with
Great Br i ta in the rush-bagot convent ion
and the 49th parallel between Canada and
the US, prepaid the way for the Monroe
Doctrine, and helped in founding the
s M r r H s o N i A N i N s r m r n O N .

RUSH-BAGOT CONVENTION (1817),
negotiations after the war of iai2, between
US diplomat Richard Rush and British
minister to Washington. Sir Charles
Bagot, which agreed mutual US-British
disarmament on the Great Lakes.

RUSHDIE^ Salman. (I947-) ), Indian-
b o r n M u s l i m B r i t i s h a u t h o r. H i s f o u r t h
novel, The Satanic Verses (1989), was
condemned as blasphemous by Iran's
spiritual leader. Ayatollah Rubollah
I^omeini, who called for Rushdie’s ex¬
ecution. Khomeini’s successors refused to
revoke the sentence, and Rushdie was
compelled to live in hiding.
RUSHMORE, Mount, or Mount Rush-
more National Memorial, rises to 5,600fl
in the Black Hills, WS.D. In the granite
of the NE face, 60ft portraits of presidents
Washington. Jefferson, Lincoln and
(■Hieodore) Roosevelt were carved 1925-
41 by Gutzon BORGLUM.
RUSK, (David) Dean (1909-
secretary of state, 19619669, in the Ken¬
nedy and Johnson administrations. Pre¬
viously auniversity professor and WWU
anny colonel, he worked in the Depart¬
ment of State (1946-52) and was presi¬
dent of the Rockefeller Foundation (1952-
60). He became President Johnson’s main
spokesman on Vietnam. He later taught
international law at the University of
Georgia.
RUSKIN, John (1819-1900), English an
c r i t i c , w r i t e r a n d r e f o r m e r . T h e fi r s t
volume of his Modem Painters (1843)
championed J. M. W. turner. Amajor in¬
fluence on the arts, he was behind the Vic¬
tor ian GOTHIC REVIVAL. Unto This Last
(1862), first of his "letters" to workmen,
attack^ "laissez-faire" philosophy. An
autobiography, Praeterita (1885-89), was
unfin ished .
RUSSELL, prominent family in British
politics. 'Hie first member to gain national
fame was John Russell (cl486-15S5)
created 1st earl of Bedford for helping Ed¬
ward VI to quell a1549 rebellion. The
family fortune, including Woburn Abbey,

). US
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"Gay Nineties." Bora Helen Louise
Leonard, she became astar in the show
The Great Mogul (1881). She married four
times, but her af^ with "Diamond Jim"
BRADY spanned 40 years.
RUSSELL, Richard Brevard (1897-
1971), influential US Democratic senator
fi o m G a . f r o m 1 9 3 3 . G o v e r n o r o f G a .
1931-33, he was twice candidate for the
presidential nomination.
R U S S E L L S A G E F O U N D A T I O N . S e e
SAGE, RU5SEU.

RUSSIA, independent republic of E
Europe and NAsia, successor to the tsar
Russian empire (1547-1917) and the Rus¬
sian Soviet Federated Socialist Republic
(RSFSR) of the Union of Soviet Socialist
Republics (USSR)(1917-91).

Bedfordshire, was acquired during this
period. William RusseU (1613-1700), 5th
earl, was aparliamentary general in the
CIVIL WAR. He was created 1st duke of
Bedford in 1694, partly because of the
fame, as apatriotic maityr, of his son Lord
WilU^ RusseU (1639-1683), first
notable whig in the &mily. The title of
John RUSSELL, l.st Earl Russell, was in¬
herited by his grandson Bertrand Russex.
RUSSELL, Bertrand Arthur Will iam,
3rd Eart RusseU (1872-1970), British
philosopher, mathematician and man of
letters. Initially subscribing to ronAUSM, he
broke away in 1898 eventually to become
an empiricist (see emkricism).

His most important work was to relate
LOGIC and MAirffiMAncs. After having
written to prege pointing out aparadox in
Frege’s attempt to reduce all mathematics
to logical principles, Russell endeavored
to perform this task himself. His results
appeared in The Principles of Mathe¬
matics (1903) and, in collaboration with
A. N. WHITEHEAD, PrincipUt Maihetnatica
(3 vols.. 1910-13). Russell was avehe¬
ment pacifist for much of his life, his
views twice earning him prison sentences
(1918, 1%1); during the former he wrote
W s I n t r o d u c t i o n t o M a t h e m a t i c a l

Philosophy (1919).
His other works include Marriage and

Morals (1929), Education and the Social
Order (1932), An Inquiry into Meaning
and Truth (1940), History of Western
Philosophy (1945) and popularizations
such as The ABC of Relativity (1925), as
well as his Autobiography (3 vols., 1967-
69). He received the 1950 Nobel Prize for
Literature and founded the Bertrand Rus¬
sell Peace Foundation in 1963.
RUSSELL, Char les Mar ion (1864-
1926), US cowboy painter, sculptor and
author. His many canvases of frontier life,
Indians, horses and cattle camps, usually
set in Mont., were enormously popular.
RUSSELL, Charles Taze (1852-1916),
US founder of the International Bible Stu¬
dents, forerunner of jehovah'S wttnesses.
He prophesied the return of Jesus and the
M E L L E N N I U M .

RUSSELL, John, 1st Ear l Russel)
(1792-1878), British Whig statesman and
Uberal reformer. Aleading supporter of
the CATHOUC EMANCIPATION ACT (1830), hc
also fought for the 1832 reform bill
Twice prime minister (1846-52, 1865-
96 )̂, he was influential in maintaining
British neutrality in the US ovilwar.
RUSSELL, Li l l ian (1861-1922), US
singer, actress, flamboyant beauty of the

O fl l c i a l n a m e : R u s s i a
Capital: Moscow
Area; 6,592,850sq mi
Population: 147,386,000
Language: Russian
Religion: Russian Ordiodox

Land. Wof the Yeoisey Rare the vast W
Siberian and EEuropean plains, divided
by the N-S Ural Mts (which also divide
Asia from Europe). The WSiberian plain,
never above 600ft and with marshy areas,
is drained to the Nby the Ob and Irtysh
rivers and to the Sis separated by the
Kazakh hills from the largely arid Aral-
Caspian lowlands drained by the Amu and
Syrrivers.

Most of Russia has acontinratal climate
marked by severe winters. Hie Arctic
coast is icebound for most of the year and
more than 50% of the country is snow-
covered for about six months.
People. ASlav people. Russians con¬
stitute 83% of die population. There are
more than 100 non-Slav minorit ies, 31 of
which have officially autonomous areas
occupyii^ about half of the total area of
the Russian Republic.
History. The Slavs probably first entered
Russia from the Win the 400s AD. In the
800s Scandinavian conquerets known as
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"Russes," led by Rurik, settled in Nov¬
gorod and Kiev. After the 12th-century
Tatar invasions, Moscow rose to promi¬
nence . The e lec t ion o f M ichae l as t sa r
(1613) established the Romanov dynasty
which ruled unti l the Russian Revolution.
(See RUSSIAN REVOLUTION.)

As the USSR dissolved in 1990-91, i ts
constituent republics declaring first their
sovcrei^iy and then their independence,
Russia in June 1991 held i ts first direct
election of apresident. It chose Boris
YELTSIN, areformer critical of Soviet Presi¬
d e n t M i k h a i l o o r b a c h e v f o r t h e h a l f ¬
measures and slow pace of his reform pro¬
gram. In Dec. 1991 Yeltsin declared the
USSR dead and launched Russia on radi¬
cal free-mariiet economic reforms.

RUSSIAN, native language of about 140
million Russians. Most important of the E
Slavic iNoo-EUROPEAN LANGUAGES (Bye¬
lorussian and Ukrainian diverged from
cl300), Russian is written in the 33-char-
acter Cyrillic alphabet introduced in the
800s by Christian missionaries. Adifficult
language for English speakers, it has veiy
different word-roots and is heavily in¬
flected in nouns and verbs. By combining
colloquialism with the formal Church
Slavonic, the poet Pushkin did much to
shape modem literary Russian, which isbas^ on the Moscow dialect.
R U S S I A N - A M E R I C A N C O M PA N Y,
chartered 1799 by the Russian govern¬
ment, monopoly
tlemenis in North America unti l 1862. Its
first manager, Aleksandr Baranov, virtual¬
ly governed Alaska and founded New
Archangel(l799).
RUSSIAN REVOLUTION, momentous
political upheaval which changed the
course of world history. It destroyed the
autocratic tsarist regime and culminated in
the establishment of the world’s first com¬
munist state, the Soviet Union (1922). Its
roots lay in the political and economic
backwardness of Russia and the chronic

poverp' of most of the people, expressed
in rising discontent in the middle and
lower classes since the late 1800s.

The Revolution of 1905 began on
"Bloody Sunday." Jan. 22 (Jan. 9, old
Russian calendar), when troops fired on a
workers' demonstration in St. Petersburg.
Widespread disorders followed, including
mutiny on the battleship Potemkin and a
national general strike organized by the St.
Petersburg soviet (workers’ council).
These events, coupled with the disastrous
Russo-IAFANESE WAR. forcxd Tsar Nicholas

11 to grant civil rights and set up an elected

duma (par l iament) in his "October
Manifesto." Under premier B. A, stolypen
repression coniinu^ until late WWI, in
wfiich Russia suffered severe reverses.

The February Revolut ion (1917).
Food shortages and strikes provoked riots
and mutiny Mar. 8-10 (Feb. 23-25). A
provisional government under the progres¬
sive Prince Georgi Lvov was set up (later
headed by Alexander kerensky) and
Nicholas II abdicated Mar. 15 (Mar. 2).

The October Revolution (1917). On
Nov. 6(Oct- 24). the Bolsheviks, led by
V. I. LENIN, staged an armed coup. Mos¬
cow was seized and the remnants of the
provisional government arrested, the con¬
stitutional assembly was dispeised by Bol¬
shevik troops and the cheka set up. Next
day aCouncil of People’s Commissars
was set up, headed by Lenin and including
Leon TROTSKY and Joseph staun. In the
civil war (1918-20). the anticommunist
"Whites," commanded by A. I. denikin, A.
V. K O L C H A K a n d P. N . w r a n c e l w e r e
d e f e a t e d . R u s s i a n i n v o l v e m e n t i n W W I
ended with the Treaty of brect-lftovsk.
The tsar and his family were murdered at
Ekaterinburg (July, 1918), and the new
Sov ie t cons t i tu t ion made Len in and the
Communist (formeriy Bolshevik) Party
all-powerful.
RUSSO-FINNISHWARS, two conflicts
during WWD. The first, the "Winter War"
(1939-40), arose from rejection of Rus¬
sian demands for military bases in Fin¬
land, territorial concessions and the dis¬
mantling of the MANNERHEiM line,
Finland’s defense system across the
Karelian isthmus. When the Russians at¬

tacked (Nov. 30), the Finns unexpectedly
threw them back. But in Feb., 1940. the
Mannerheim l ine was broken and Finland
signed the Peace of Moscow (March 12)
surrendering about 10% of her territory,
including much of Karelia. Petsamo (now
Pechenga) and Vitpuri (Vyborg). In the
"Continuation War" (1941-44). Finland
fought alongside Nazi Germany, and was
forced to pay S3(X) million reparations to
the USSR and to lease it the Porkkala area
(returned in 1956).
RUSSO-GERMAN PACT, nonaggres¬
sion pact signed by molotov and ribben-
TROEonAug. 23,1939.

It cleared the way for Hitler’s invasion
of Poland (Sept 1.) which precipitated
WWII, and for the (hvision of Poland be¬
tween Nazi Germany and Russia (which
invaded Sept. 17 from the E).
RUSSO-JAPANESE WAR, 1904-05,
culmination of rivalry in the Far East

controller of Russian sec-
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tutdly married her. Their great-grandson
w a s D A V I D .

RUTH, Babe (Georg
1895-1948), famous U
An outstanding pitcher and hitter for the
Boston Red Sox, he was sold to the New
York Yankees in 1920 for the phenomenal
sum of $125,000 and was largely respon¬
sible for building the team’s prestige. In
his 22 major league seasons, he hit 714
horaeruns and his lifetime batting average
was .342. Aflamboyant figure, he was
elected to the Basebal l Hal l of Fame in
1936. He established aseason recnd of 60
homeruns in 1927 .

RUTHENIUM, chemical element; sym¬
bol Ru; at.wt. 101.07; at.no. 44; valence
1,2,3,4,5,6,7,8. Amember of the platinum
group, mtbenium occurs native with other
members of the group in ores found in the
Ural, and North and South America.
RUTHERFORD, Ernest , 1s t Baron
Rutherford (1871-1937), New Zealand-
born British physicist. He found that rays
emitted by uraiuum were of two types,
which he named alpha and beta. A& a
resul t o f the i r work on radium, act in ium
and particularly thorium, he and Frederick
Soddy were able in 1903 to put forward
their theory of radioactivity. This sug¬
gested that the atoms of certain substances
spontaneously emit alpha and beta rays,
being thereby transformed into atoms of
different, but still radioactive, BLEMBt^rs of
l e s s e r a t o m i c w e i g h t . H e l a t e r s h o w e d

alpha rays to be positively charged par¬
ticles, in fact, HELIUM atoms stripped of
their two electrons. He was awarded the
1908 Nobel Prize for Chemistry.
RUTLEDGE, Ann (cl816-I835). daugh¬
ter of an innkeeper at New Salem, 111.,
w h e r e A b r a h a m L i n c o l n l i v e d 1 8 3 1 - 3 7 .
Her early death deeply grieved Lincoln,
but stories of aromance or even engage¬
ment are probably apociyphal.
RUTLEDGE, John (1739-1800), US
lawyer and statesman, champion of
American independence. He was twice
delegate to the continental congress. As
adelegate to the 1787 Constitutional Con¬
vention, he was largely responsible for
concessions to slaveholders. He helped
frame S.C.’s constitution (1776) and was
governor 1779-82. Washington’s nomina¬
tion of him for Chief Justice (1795) was
not confirmed by the Senate.

His brother Edward Rutledge (1749-
1800) was delegate to the Continental
Congress 1774-76, asigner of the Decla¬
ration of Independence, and S.C. gover¬
nor, 1798-1800.

where both powers sought expansion at
the expense of die decaying Cleese em¬
pire. Russia occupied Manchuria during
the BOXER REBELLION and coveted Korea.

On Feb. 8,1904, the Japanese attacked the
Russian naval base of port arthur (now
Lu-shun). whidi they capnired in Jan.,
1905. The Russians were also defeated at
M u k d e n i n M a n c h u r i a a n d t h e i r B a l t i c
fleet, sent to retrieve the situation, was
destroyed in the battle of Tsushima (May
27.1905).

Mediation by US president Theodore
Roosevelt end^ the war in the Treaty of
POTTSMOUTW (1905). Russia ceded the
Liaotung peninsula and SSakhalin to
Japan, recognized Japan's dominance in
Korea and returned Manchuria to China.
Russia’s disastrous defeat was an immedi¬
ate cause of the 1905 RUSStAN revolution
and won Japan great power status.
R U S S O - P O L I S H W A R , 1 9 1 9 - 2 0 , s t a r t ¬
ed when newly constituted Poland, under
Jozef piLSUDSKi, joined with Ukrainian
nationalist Simon Petlyura to invade the
Ukraine. Driven back by Soviet forces al¬
most to Warsaw, the Po les w i th French
aid forced Russian retreat. By the treaty of
Riga (March 18, 1921) the Poles regained
parts of Byelorussia and the Ukraine.
RUSSWUR^ John Brown (1799-
1851), Jamaican-bom US abolitionist who
led a "back t o A f r i ca " movemen t i n t he
1820s and eventually settled in Liberia in
1829. He founded (1827) and edited
Freedom's Journal, the first black-owned
US newspaper.
RUST, alarge number of fungi which
cause many plant diseases. They form red
or orange spots, their spore-bearing or¬
gans, on the leaves of infected plants.
Spores arc carried by the wind to infect
new plants. Some rusts are heteroecious:
they alternate between two different host
plants. The most important rust fungus is
probably Puccinia graminis. which causes
black stem rust of wheat.
RUSTIN, Bayard (1910-1987), US civil
rights activist and pacifist. He helped
found the Southern Christian Leadership
Conference and was chief organizer of the
1963 civil rights march on Washington.
He became president of the A. Philip Ran¬
dolph Institute in 1966.
RUTH, Moabite heroine of the Old Testa¬
ment book bearing her name. Widowed
during afamine in the time of the judges,
Ruth followed her Judahite mother-in-law,
Naomi to Bethlehem. She survived by
gleaning barley from the fields of her
husband ’s nex t -o f -k in , Boaz , who even-

e H e r m a n R u t h ;
Sbaseball player.
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RUYSDAEL, Jacob van. See ruisdael.
J A C O B V A N

RWANDA, formerly Ruanda, small ,
landlocked independent republic of E
central Africa.

60). In 1959 abloody Hutu rising de¬
stroyed the Tutsi kingdom and ousted the
Mwami (king), Kigcri V. About 120.000
Tuts i to Burund i . The Hutu par ty
(Parmehutu) set up arepublican regime. In
1962 Belgium granted full independence.

In 1973 acoup e.stablished amilitary
government; a1978 constitution made
Rwanda aone-party slate whose president
is also head of the armed forces. Maj.
Gen. Juvenal Habyarimana, the coup
leader, was elected president in 1978,
1983, and 1988.

In 1989, Rwanda’s birthrate—8.5 chil¬
dren per woman—was the highest in the
world. Its population growth rate is the
hipest in Africa The result is over¬
population and poverty approaching sub¬
sistence level.

RYAN, Nolan (1947- ) , U S b a s e b a l l
pitcher. In 1981 he set amajor league
record by hurling his fifth no-hitter. He
also set records with 19 strikeouts in one

game, and 383 in one season. His fastball
was once clocked at arecord 100.8 mph.
RYDER, Albert Pinkham (1847-1917),
major US painter, noted for his darkly
poetic landscapes, seascapes and allegori¬
cal scenes such as Toilers of the Sea
(1884), The Flying Dutchman (c.l890)
and The Race Thick (1895).
RYDER CUP. golf trophy awarded since
1927 to winners of abiennial Anglo-US
professional team match.
RYE, Secale cereale, hardiest of all
CEREAL CROPS. It can grow in poor, sandy
soils in cool and temperate climates. Most
rye is used for human consumption, but
rye grain and middlings (a byproduct of
milling) are also fed to livestock. Rye mall
is used to make rye whiskey. Rye is also
used for cattle pasture. The leading
producer of rye is Russia. The ergot fun¬
gus disease of lye produces contaminated
grains, which yield adrug that helps con¬
trol bleeding and relieves migraine.
R Y U K Y U o r R I U K I U I S L A h n D S . a
chain forming a650mi arc between Japan
and Taiwan. Dividing the East China and
Philippme seas, the 100-plus islands in¬
clude the Osumi and Tokara (NE), the
Amami and Okinawa (center) and the
Miyako and Yaeyama (SW). Many have
cora l r ee fs and some have ac t i ve vo l¬
c a n o e s . T h e r e a r e a b o u t 1 m i l l i o n i s ¬
landers. mostly farmers and fishermen.
Disputed with China, the Ryukyus became
part of Japan in 1879. After WWII the US
gave up the Nislands in 1953, and the
remainder in 1972. The islands are fully
integrated into Japan.

Official name: Republic of Rwanda
Capital: Kigali
Area: 10.169sqmi
Population: 7,903.000
G r o w t h r a t e : 3 . 8 %
Languages: Kinyarwanda, French,
S w a h i l i

Reli^ons: Roman Catholic, Animist,
M u s l i m

Monetary unit(s): 1Rwanda franc
=100 cen t imes

Land. Bordered by Uganda, Tanzania,
Btmindi and Zaire, Rwanda is largely
rugged and mountainous. In the NW,
highlands of the great rot valley slope
in ridges from ML Karisimbi (14,784ft);
in the Ethere is aseries of plateaus.
Average annual temperatures range from
63‘F in mountainous areas to 73*F in Rift
Valley areas. Average annual rainfall ran¬
ges from 30in to 58in.
People. Some 90% of the people are Hutu
(Bahum) Bantu formers, 9% Tutsi (Wamt-
si or Watusi) cattle-raisers and 1% pygmy
Twa hunters. Many reftigees from nei^-
boring Uganda and Burundi live in camps
in Rwanda. The population is more than
90% rural, and the illiteracy rate is ^out
5 0 % .

Economy. Rwanda is among the world's
poorest and most overpopulated countries.
Soil erosion—due to leaching caused by
heavy rains, poor farming techniques and
cattle feeding—imperils cultivation, on
which the economy depends. Coffee is the
principal cash crop. There are deposits of
tin and tungsten.
History. In the ISOOs, the majority Hutu
group were mastered by the taller Tutsi.
From 1897, Rwanda was part of German
East Africa and, after WWI, part of the
Belgian trust territory, Ruanda-Urundi
(administered with Belgian Congo 1925-
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s
SABBATH, seventh day of the Hebrew
week. The Jews observe it as the day of
rest laid down in the fourth commandment
to commemorate the Creation. It starts at

sunset on Friday and ends at sunset on
Saturday. Christians adopted Sunday as
the Sabbath (Hebrew; rest) to com¬
memorate the Resurrection.
SABBATICAL YEAR. Among ancient
Jews evety seventh year was a"year of
rest" for the land, ordained by the Jaw of
Moses. Crops were to be unsown and un¬
reaped, debtors were to be released. Today
aprofessor's sabbatical is for test or re¬
s e a r c h .

S A B E R - T O O T H E D T I G E R S , t w o
genera of extinct cats of the cenozoic
S m i l o d o n o f N o r t h A m e r i c a a n d

Machairodus of Europe and Asia. Slightly
smaOer than lions, ljut simitar in build,
saber-toothed tigers had enormous upper
canines, up to 230mm (9in) long. They
probably preyed on large, thick-skinned
animals, using the canines as daggers to
pierce the skin.
SABIN, Albert Bruce (1906- \ U S
virologist best known for developing an
oral PcajOMYEUns vaccine, made from live
viruses (1955).
SABINES, tribe who lived NE of ancient
Rome. The legend of the abduction of the
Sabine women by the Romans is fic¬
titious, but there were numerous Roman-
S a b i n e w a r s . S a b i n e s b e c a m e R o m a n

citizens c268 BC and disappeared as a
separate group.
SABLE, Manes zibellina, aCMnivorous
fur-bearing mammal related to the mar¬
tens. The name is also used for the rich
pelt. Sable are groundllving mustelids of
coniferous forests, now restricted to parts
of NAsia. About 500mm (20in) long,
they prey on small rodents.
SACAJAWEA (C1784-1884?), Shoshone
Indian guide with the lewis and clark ex-
reomON. She was the wife of the inter¬

preter, Toussaint Charbonneau, and joined
the expedition in 1805. Although not the
expert guide that legend portrays, she was
invaluable in the expe^don’s dealings
with Indians.
SACCHARIDES, chemical compounds
composed of simple sugar or sugars in
combinaticm, including table sugar, starch,
a n d c e l l u l o s e . S a c c h a r i d e s , f a t s , a n d
proteins are the three main classes of food.
SACCHARIN, or o-sulfobenzoic imide, a
sweetening agent. 550 times sweeter than
sucrose, nonnally used as its soluble
sodium salt. Not absorbed by the body, it
is used by diabetics and in low-calorie

19th letter of the Enghsh alphabet. It
derived from the Semitic language and
progressed through Phoenician, Greek and
Roman to its present form. It is an ab-
tneviation for south, and in some iai-
guages (e.g. Italian) for saint.
S A A D I A B E N J O S E P H
leading figure in medieval Judaism. He
was head of the academy at Sura,
Babylonia, and orthodox champion
against the ascetic Karaites.
SAAR, or Saarland, aWGerman state
bordering France in the Sand W. It is a
major coal-mining and iron-and-steel
region whose control has historically alter¬
nated between France and Germany. Afts
WWI, it was administered by France
under the League of Nations. It was
reunited with Germany after aplebiscite
(1935), occupied by France after WWn
and became aGerman state in 1957,

SAARINEN, name of two modern ar¬
chitects, father and son. Eliei Saarinen
(1873-1950), the leading Finnish architect
of his day, designed the influential Hel¬
sinki railroad station (1905-14). In 1923,
he emigrated to the US, where he
designed numerous buildings in the Mid¬
w e s t .

E E R O S A A R I N E N ( 1 9 1 0 - 1 9 6 1 ) c o l ¬
l a b o r a t e d w i t h h i s f a t h e r 1 9 3 8 - 5 0 . H i s
spectacular work includes the General
Motors Technical Center (1948-56). the
TWA terminal at Kennedy Airport (1962)
and Dulles Airport (1962).
SABAH, state in the Federation of
Malaysia, on the northern tip of the island
of Borneo. It lies on Che South China and
Sulu seas. Sabah's capital is Kota
Kinabalu. It has atropical climate and is
largely mountainous. Main exports are
timber, rubber, and copra (dried coconut).
SABBATAIZEVl (1626-1676), Jewish
mystic born in Smyrna, who proclaimed
himself the messiah in 1648 and attracted
alarge following. Arrested in Constan¬
tinople, he accepted Islam rather than risk
t h e w r a t h o f S u l t a n M o h a m m e d I V
(1666).

(882-942),
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dietetic foods.
SACCO-VANZETTI CASE,
legal battle which polarized opinion be¬
tween US liberal-radicals and conservati¬
ves in the 1920s. In 1921, Nicola Sacco
and Bartnloineo Vanzetli were found guil¬
ty of murdering apaymaster and factory
guard in Braintree, Mass. Opponents of
the verdict c la imed that there had been
insufficient evidence, and that the trial had
been unduly influenced by the fact that
Sacco and Vanzetti were sJiens and anar¬
chists and had also been draf t -evaders.
The supreme court of Mass, declined to
intervene. Eventually, Governor Fuller
and an advisory board ruled the trial fair.
The two were executed in 1927,
SACHS, Hans (1494-1576), the most
popular German poet and dramatist of his
time, one of the meictersingers, and by
trade ashoemaker. His prolific output in¬
cluded The Nightingale of Wittenberg
(1523), awork in honor of Luther and the
R e f o r m a t i o n . H e w a s t h e m o d e l f o r
Wagner’s Die Meistersinger.
SACHS, Nelly (1891-1970), German-
Jewish poet who fled to Sweden in 1940.
Her poems deal with the sufl'erings and
destiny of the Jewish people. She shared
the 1966 Nobel Literature Prize.
S A C K V I L L E - W E S T, V i c t o r i a M a r y
(1892-1962), English ptwt, novelist and
biographer, associated (like her husband
Harold Nicolson) with the bloomsbury
GROUP. Her works include the poem The
Land (\926) and the novels The Edwar-
dians (1930) and Alt Passion Spent
(1931 ) .
SACRAMENT, in Christian theology, a
visible sign and pledge of invisible Grace,
ordained by Christ. The traditional seven
sacraments (first listed by Peter Lombard)
are bakhsm, ho ly communion, confirma¬
tion, PENANCE. ORDINATION, MARRIAGE and
EXTREME UNcnoN, of which Only the first
two are accepted as sacraments by Protes¬
tants. In Roman Catholic theology the
sacraments, if validly administered, con¬
vey grace objectively to the believing
recipients; Protestants stress the joining of
Word and sacrament, and the necessity of
faith.
SACRIFICE, acultic act found in almost
all religions, in which an object is con¬
secrated and offered by apriest in wors¬
hip to adeity. It often involves the killing
of an animal or human being and thus the
offering up of its life; sometimes acom¬
munion meal fol lows.

Sacrifice may also be seen as the expia¬
tion of sin, the sealing of acovenant or a

gift to the god which invites blessing in '
re tu rn . Anc ien t I s rae l had an e labora te

system of sacrifices (chief being that of
PA.ssovFji) which ceased when the Temple
was destroyed (AD 70). In Christianity
Christ’s death is viewed as the one perfect
and eternal sacrifice for sin.

SADAT, Anwar-el- (1918-81), president
of Egypt from 1970. An army officer, he
was active in the coup that overthrew
King Faruk in 1952. As vice president, he
became president on Nasser’s death. He
expelled Soviet military advisers. His war
with Israel and support of an Arab oil
boycott against the West (both 1973) were
followed by apolicy reversal. Establishing
close ties with the US. he took initiatives
leading to an Egyptian-Israeli peace treaty
(1979). He shared the Nobel Peace Prize
for 1978. In 1981, while reviewing a
parade, Sadat was assassinated by afanati¬
cal group of army officers.
SADDLE, seat to support arider on the
back of an animal. Most horse saddles are

leather and are held in place by agirth
(strap) passing underneath the horse. Two
stirrup-leathers (straps) support the stir¬
rups in which the rider places his feet. The
English saddle is light, almost flat, and
used by jockeys and horse-show riders.
T h e We s t e r n s a d d l e i s h e a v i e r, h a s a
raised frontal horn to which alariat may
be attached, and is used by cowboys and
r o d e o r i d e r s .

SADDUCEES, a r i s toc ra t i c Jew ish
religious group in Roman Judea, opposed
to the PHARISEES. They rejected the
Pharisaic Oral Law and based their faith
on the TORAH. Their great political in¬
fluence ended with the destruction of the
Temple at Jerusalem (AD 70).
SADE, Donatien Alphonse Fran9ois,
Comte de (1740-1814), usually known as
the Marquis de Sade, French soldier and
writer who gave his name to sadism. He
argued that since sexual deviation and
criminal acts exist, they are natural. He
spent much of his life in prisons and his
last 11 years in Charenton lunatic asylum.
SAFDIE, Moshe (1938- ). Israeli-born
architect who won fame for his prefabri¬
cated housing complex, Habitat, at
Montreal’s Expo 67. He designed housing
complexes in Puerto Rico and Israel. He
taught at Harvard U. 1978-89.
SAFETY, protection from harm, injury,
or loss. In amodem, technological society
the risks of injury or accidental death
caused by machines are very high.
SAFETY LAMP, lamp used to detect ex¬
plosive "firedamp" (meitiane) in mines.

famous
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invented in 1815 bpy the British chemist
Sir Humphry davy to provide asafe form
of lighting underground, Adouble layer of
wire gauze surrounding the flame dis¬
sipated its heat, so preventing amethane
a^osphere from reaching its ignition
temperature, and yet allowed any methane
present to cause anoticeable change in the
flame's appearance. Asafety lamp was
also invented independently by George
S I H W N S O N .

SAFETY VALVE, avalve, sealed by a
compressed spring or aweight that opens
to allow fluid above apreset pressure to
escape. It is then held open until the pres¬
sure has fal len by apredetermined
amount- They are used on all pressurized
vessels (boilers, etc.) to prevent ex¬
plosion.
SAFFLOWER, athistlelike flower that
grows in most warm regions. The saf¬
flower has bright red flowers that are
treated and powdered, and then mixed
with talc to make the cosmetic rouge. Saf¬
flowers are grown by farmers for the oil
and meal that can be made from the seeds.
Safflower oil has uses in medicine, and is
used to make varnishes.

SAFFRON, adye extracted from the
Asian yellow crocus. It was used for
coloring water and public buildings inclassic^ times and is still used for color¬
ing and flavoring food.
SAGA, epic narrative, usually in prose, of
1lth-14th-century Scandinavian and
Icelandic literature. Sagas often have his¬
torical settings, but their content is mainly
fictional; their style is spare and under¬
stated, often bleak and grim. Probably the
greatest saga author was snorri Stur¬
luson, whose Heimskr ingla (c l230)
traced the history of the kings of Norway.
Subjects of sagas range from odd inci¬
den ts to h i s to r i es o f i nd i v idua ls , who le
families or, as in NjaVs Saga, of feuds.
SAGAN, Î R^oise (1935- ), pen name
of the French novelist Frangoise Quoirez,
best known for the precocious and highly
successful Bonjour Tristesse (1954), writ¬
ten when she was 18, and ACertain Smile
(1956), both of which deal with the
disUIusioninents of gilded youth.
SAGE, Rassell (1816-1906), US finan¬
c i e r w h o a m a s s e d a f o r t u n e f r o m t h e
wholesale grocery, railroad and other
businesses. He left $70 million, part of
w h i c h h i s w i d o w u s e d t o e s t a b l i s h t h e
Russell Sage Foundation (1907), which
aims to better US social conditions.
SAGEBRUSH, Artemisia iridentata, and
related species, small aromatic shrubs

with purple or yellow flowers, native to
plains and mountains of western North
America. Sagebrushes are so common in
Nev. tiiat it is nicknamed "the sagebrush
state." Family: Compositae.
SAGO, aso-called palm with ashort
trunk and crown of fronds which is really
acycad. Sago palms are found in warm
climates around the world and are of use
to man because their foodstore is starch
stored in fibrous li.ssue at the base of the

stem. When ground and rinsed, this is the
sago that is used in puddings.
SAGUARO, alarge cactus of the family
Cactaceae, native to Mexico and Arizona
and California. Ribbed, columnar when
young, asaguaro usually develops five to
six branches at aheight of about I5ft. The
shallow, wide-ranging roots, adapted to
gathering moisture from alarge area of
desert, must sometimes support up to 10
tons of top growth.
SAHARA DESERT, the world's largest
DESERT, covering about 3,500,0(X)sq mi. It
stretches across NAfrica from the Atlantic
to the Red Sea. The terrain includes sand
hills, rocky wastes, tracts of gravel and
fertile oases. Die central plateau, about
1 ,000 f t above sea l eve l , has moun ta in
groups rising well above 6,000ft. Rainfall
ranges from under 5in to I5in annually
and temperatures may soar above 120'F
and plunge to under 50’F at night. Since
WWn the Sahara has gained economic
importance with the discovery of exten¬
sive oil, gas and iron-ore deposits.
SAHEL, semi-arid region Sof the Sahara
desert, with savanna-type grassland and
scrub. Rainfall is 4-8in ayear, mostly in
June-August. Nomadic herders graze live¬
stock in the Sahel during the rainy season
and (here is some millet and groundnut
c u l t i v a t i o n . D i e a r e a s u f f e r e d s e v e r e
droughts in 1912-15. 1941-42, 1968-74.
and again in the 1980s; rapid deser¬
tification is making much of the area unin¬
habitable.
SAIGON. See ho chi minh city.
SAILFISH, an importat sportfish which is
said to reach speeds of 60mph. It has a
pointed beak on the snout and can rmse its
dorsal fin to form a"sai l ." Sai lfish l ive in
warm waters, particularly around Florida,
and are occasionally seen as far north as
Cape Cod. They feed on fish and squid.
SAILING, apopular pastime and amateur
competitive sport which, witli rowing, was
for hundreds of years the only means of
sea propulsion until it was superseded by
steam during the late I9th century.
SAINT, term used in the New Testament
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to refer to all the faithful, and in the early
Church to refer to the martyrs: it is now
used to denote those who by the except
tional holiness of their lives are recog¬
nized by aChurch as occupying an exalt̂
position in heaven and teing worthy of
veneration (see canonization).
SAINT ANDREWS, university city and
seaport in Hfe, EScotland. Its university,
founded 1410, is the oldest in Scotland
Ihe city is atourist resort famous for golf,
which was played there as early as the
ISth century. The Royal and Ancient Club
was founded in 17S4, and its Old Course
is one of the most ^ous golf links in the
w o r l d .
SAINT AUGUSTINE, Fla., oldest city
(founded 1565) in the US, seat of St.
John's Co., on the Atlantic coast 35mi SE
of Jacksonville; it did not become part of
the US un t i l 1821 . I t i s a tour is t cen te r

with afishing industry. Pop 12,500.
S A I N T B A R T H O L O M E W ’ S D A Y
MASSACRE, the k i l l ing of French
HUGUENOTS which began in Paris on Aug.
24, 1572. Jealous of the influence of the
Huguenot cougny on her son King Char¬
les IX. Catherine de m^oicis plotted to as¬
sassinate him. When this failed Catherine,
fearing Huguenot reaction, persuaded
Charles to order the deaths of ̂ 1 leading
Huguenots. On the morning of St.
Bartholomew's Day thousands were
slaughtered. Despite government orders to
stop, the murders continued in the pro¬
vinces until Oct.

S A I N T B E R N A R D , w o r k i n g d o g
credited with saving about 2,500 people in
about 300 years of service as pathfinder
and rescue dog at the hospice founded by
Sain t Bernard de Menthon in the Swiss

Alps. Apowerfully built, muscular dog
with amassive head and drooping ears,
t h e S a i n t B e r n a r d s t a n d s a m i n i m u m o f
25in and weighs 140 to 1701b.
SAINT BERNARD PASSES, two passes
over the Alps. The Great St. Bernard
(8,100ft) links Martigny in Switzerland
with Aosta in Italy. The Little St. Bernard
(7,177ft) connects the Is^re Valley in
France with Aosta.
S A I N T C H R I S T O P H E R K I T T S A N D
NEVIS, independent nation in the West
indies. Part of the Leeward islands, St.
Kitts-Nevis, when it gained independence
in Sept. 1983, became the 12th nation
f o r m e d i n t h e B r i t i s h C a r i b b e a n s i n c e
1962.
Land. St. Kitts (also called: St. Chris¬
topher; 65sq mi) and Nevis (36sq mi) are
mountainous, volcanic in origin, and

separated by anarrow channel. The
scenery attracts tourists, as does the
climate, which is tropical with adry
season Jul.-Dee.

ORic ia l name: Federadon o f Sa in t K i t t s
and Nevis
Capital: Basseteire
Area: 103sq mi
Population: 42,500
Growth ra te : 0 .4%

Language: English
Religion: Christian
Monetary unit(s): 1East Caribbean
dollar= 100 cents

People and Economy. The population is
predominantly of African and British
origin. The main town is Basseterre on St.
Kitts; Charlestown is the center on Nevis.
M o r e t h a n 9 5 , 0 ( X ) t o u r i s t s v i s i t e d t h e
country in 1992. In addition to tourism,
the economy is based on agriculture,
which produces sugar, molasses, cotton
and coconuts.
History. Columbus discovered the islands
in 1493. The British arrived on St. Kitts in
1623, the French in 1625. Britain defini¬
tively gained the islands in 1783. They
were part of the Leeward Islands colony
1 8 7 1 - 1 9 5 6 a n d o f t h e W e s t I n d i e s
Federation 1958-62. In 1967 they formed
aself-governing state with Anguila. which
subsequently returned to British rule.
SAINTCLAIR, Ar thur (1736-1818) ,
US soldier and politician. He served in the
REVOLUTIONARY WAR, and in 1787 became
president of the Continental Congress,
then governor of the northwest ter¬
ritory. His military career ended with
defeat by the Indians in 1791. Unpopular
as governor, he was removed frum office
in 1802.
SAINT CROIX, largest island of the US
virgin islands, atourist center, i t markets
sugarcane and rum.
SAINT DENIS, Ruth (Ruth Dennis;
18777-1968), dancer, choreographer and
teacher who made amajor contribution to
US dance. Deeply interested in Hindu



1 0 7 2 S A I N T E L M O ’ S F I R E

Domestically, his greatest achievement
was the incoiporation of Newfoundland as
aCanadian province in 1949.
SAINT LAWRENCE RIVER, largest
river in Canada, flowing 760mi NE from
Lake Ontario to the Gulf of St. Lawrence.
I t f o r m s I 2 0 m i o f t h e U S / C a n a d i a n
border.
S A I N T L A W R E N C E S E A W A Y A N D
G R E A T L A K E S W A T E R W A Y, t h e U S /
Canadian inland waterway for oceangoing
vessels cormecting the great lakes with
the Atlantic Ocean, and comprising a
2,342ini-long system of natural water¬
ways, canals, locks, dams and dredged
channels (including the welland ship-
canal). It was completed in 1959. The
waterway, once restricted to small river
vessels, has opened the industries and
agriculture of the Great Lakes to interna¬
tional trade.
SAINT LOUIS, on the Mississippi R,
largest city of Mo. Founded as afuitrad-
ing post by the French in 1763, it was
ceded to Spain in 1770, and after reverting
briefly to the French became part of the
US under the Louisiana purchase in 1803.
The city expanded rapidly, and became a
major inland port, transportation center
and market for agricultural products. Pop
2.445.000.
SAINT LUCIA, independent island na¬
tion of the Windward Island group in the
Car ibbean , 250mi f rom the ma in land o f
South America.

philosophy, she staged her first major suc¬
cess, Radha, the Dance of the Senses, in
1906. She and her husband, Ted shawn,
ran the influential Denishawn school of
dance. 1914-32.
SAINT ELMO’S FIRE, the glowing e-
lecirical discharge seen at the tips of tall,
pointed objects-church spires, ship masts,
airplane wings, etc.-in stormy weather.
The negative electric charge on the storm
clouds induces apositive charge on the
tall structure. The impressive display is
named (corruptly) for St. Erasmus, patron
of sailors.
SAINT-GAUDENS, Augustus (1848-
1907), US sculptor famed for his large
public monuments. His works include the
Adams Memorial (1891) in Rock Creek
Cemetery, Washington D.C., and the
R o b e r t G . S h a w m o n u m e n t i n B o s t o n
(1897).
SALNT GEORGE’S CHANNEL, the
strait, about lOOmi long and 50-95mi wide
linking the Irish Sea and the Atlantic
Ocean.
SAINT-GERMAIN, Treaty of (1919),
ended the war between Austria and the Al¬
lies in WWl. It reduced Austrian territory,
made Austria liable for war reparations,
and forbade any alliance with Germany.
The treaty was not ratified by the US.
S A I N T G O T T H A R D PA S S , i n S w i t z e r ¬
land. road and rail route through the Alps
from central Europe to Italy. The rail tun¬
nel beneath the pass is over 9ini long and
avehicular tunnel completed in 1980 is
the longest in Europe.
SAINT HELENA, British island in die S
Atlantic Ocean. Its capital is Jamestown,
where napo leon id ied in ex i le in 1821 .

The climate is temperate, and the island
has agrowing tourist industry. Pop 6,000.
SAINT-JUST, Louis de (1767-1794),
French revolutionary leader. He entered
the National Convention 1792 and became

president two years later. He supported
ROBESPIERRE, helped engineer the downfall
of CANTON, and was guillotined when
Robespierre fell.
S A I N T K I T T S - N ’ E V I S . S e e S t C h r i s ¬
t o p h e r A N D N E V I S ,

S A I N T L A U R E N T, L o u i s S t e p h e n
(1882-1973), Canadian Liberal prime mi¬
nister 1948-57. He became federal minis¬
ter of justice and attorney general in 1942,
and in 1945 played an important role in
the setting up of the united nations. As
{Hime minister he strengibened Canada’s
position in the commonwealth of nations
and was instrumental in founding the
n o r t h A T L A N n C T R E A T Y O R G A N I Z A T I O N .

Officia l name; St . Lucia
Capital: Castries
Area: 23Ssq mi
Population: 153,000
Growth ra te : 1 .2%
Languages: English (official), French
patois
Religion: Christian
Monetary unit(s): 1East Caribbean
dol lar =too cents

Land. Sl Lucia, 27mi long and 14mi
wide, is of volcanic origin with one active
volcano. The terrain is hilly, with Mome
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PETERSBURG ( fonner lyS A I N T
Leningrad), second largest city and chief
port of Russia, on the Gulf of Finland. It
was the capital of Russia 1712-1924 (as
Pelrograd 1914-24). It was founded in
1703 by Tsar Peter 1. The city was
renamed for V. I. Lenin in 1924. The city
endured great destruction and loss of life
in the German siege (1941-44) during
WWII. The city is home to alarge Univer¬
sity and the Hermitage, aworld-renowned
m u s e u m . I t s n a m e r e v e r t e d t o S t .
Petersburg in 1991. Pop (metro) :
5,020,000.
SA IN T P IER R E AN D MIQU EL ON ,
French islands in the Atlantic Ocean. Sof
Newfoundland. The capital is Saint Pierre.
Chief occupations are codfishing, fox- and
mink-farming and tourism. First visited in
the 17th century by Breton and Basque
fishermen, the islands were long disputed
between France and Britain, finally be¬
coming French in 1804, aFrench Over¬
seas Territory in 1946 and aFrench over¬
seas department in 1976.
SAINT-SANS, Charles CamiUe (1835-
1921), French composer. He composed
many large-scale symphonies, piano con¬
certos, symphonic poems and operas, in¬
cluding Samson and DeUtah (1877), but
today it is his lighter music that is best
known, especially Danse Macabre (1874)
and Carnival of the Animals (1886).
SAINT SOPHIA. See hagia sophia .
.SAINT THOMAS, island (32sq mi) of
the US VIRGIN islands. Charlotte Amalie,

its capital, is afine harbor. The economy
rests on tourism.
SAINTVINCENT, independent island
nation, part of the Windwid Island group
in the Caribbean Sea.
Land. The principal island. St. Vincent
(133sq mi), is of volcanic origin, and a
mountainous spine runs down the center
of the island reaching 4,(X)0ft at Soufrifcre,
an active volcanic peak that erupted in
1979. causing extensive crop damage. The
5small main islands of the Grenadines ex¬
tend to Che SW. The climate is tropical,
with annual rainfall averaging 60-150in.
People. About 65% of the inhabitants are
descendants of slaves brought from
Africa; minorities include persons of Por¬
tuguese. East Indian and indigenous Carib
Indian (2%) descent. Most of the popula¬
tion belongs to the Anglican church.
Economy. Agriculture employs about
65% of the labor force and provides all
exports, principally arrowroot (90% of the
world's supply) bananas, followed by
spices and cacao. Staple crops include

Gimie reaching 3.145ft. The interior is
covered with tropical rain forests. The
average annual temperature is 79* F.
People. Most of the inhabitants are of
African heritage, descendants of slaves,
although afew Carib Indians survive.
Roman Catholicism is followed by almost
90% of the population.
Economy. Small-scale agriculture is the
principal economic activity, with most
farms smaller than 5acres. Bananas, and
to alesser extent cacao, coconuts and
citrus fruits are grown for expxjrt. In-
dustry, including food processing, electri¬
cal components and garments, is being
d i v e r s i fi e d t o i n c l u d e a n a m b i t i o u s o i l

complex. Although tourism is growing,
imports exceed exports by 300% and the
country is heavily dependent upon foreign

History. The Carib Indians were able to
prevent several settlement attempts by the
British and French from the early I7th
century until 1814 when the island was
ceded to Britain. St. Lucia was part of the
West Indies Federation from 1958 until it
was dissolved in 1962. Full independence
from Britain was granted in 1979.

The years immediately following inde¬
pendence were marked by political tur¬
moil, but the nation's first prime mini.ster,
John Compton, was returned to office in
1982 and reelected in 1987.
S A I N T M A R K ’ S C A T H E D R A L ( S a n
Marco), Venetian 11th-century church,
outstanding example of Byzantine
architecture, built in the form of aGreek
cross surmounted by five large domes.
The richly constructed and sculptured
west facade has Gothic additions. Its
famous four bronze horses were brought
from Constantinople in 1204.
SAINT PAUL’S CATHEDRAL, Lon¬
don, baroque church designed by Chris¬
topher WREN, built (1675-1710) on the site
of earlier churches after the great fire of
London (1666). The dome that covers the
crossing is one of the world’s great domes
and afeature of the London skyline. The
cathedral was damaged in WWII but
rebuilt according to Wren’s original plan.
SAINT PETER’S BASILICA, Rome,
the world’s largest church, built on the
supposed tomb of St. peter between 1506
and 1667 by architects including
B R A M A N T E . R A P H A E L . S A N G A L L O . M I C H E L A N ¬
GELO. MADERNO and BERNINI. It fOITOS a
huge Latin cross capped by agreat dome.
Gilt, mosaic, bronze and marble embellish
the interior and an enormous canopy by
Bernini encloses the main altar.

aid.
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is w^ole or part, was under Japanese con¬
trol during various periods. On Sept 1,
1 9 8 3 , C h e S o v i e t s s h o t d o w n a S o u d i
Korean passenger Jet that was off course
over Sakhalin; all 269 people aboard were
killed, resulting in an international furor.
SAEl^ROV, Andrei Dimitrievicfa
(1921-1990), Soviet physicist who played
aprominent part in the development of die
fi r s t S o v i e t h y d r o g e n b o m b . H e s u b -

s^uently advocated worldwicte nuclear
disarmament (teing awanled the 1975
Nobel Peace Prize) and became aleading
Soviet dissident. His banishment (1981-
9686) to the city of Gorki provoked inter¬
national protest.
SAKI. See munro. hbctor hugh.
SALADIN (Salah-ad-Din Yusuf ibn-
Ayyub; 1138-1193), Muslim leader who
crushed the crusaders in Palestine. Becom¬
ing Sultan of Egypt in 1174, he estab¬
lished there his own dynasty. He re¬
claimed Syria and most of Palestine in¬
cluding Jerusalem (1187) from the
ciusaders, and fi»ced astalemate on
Ei^land’s RICHARD I(1192) during the
third CRUSADE, leaving the Muslims
masters of Palestine. He was famed for his
chivalry,
SALAMANDER, general term for all
tailed amphibia, comprising eight Emilies.
They are long-bodî  and retain Che tail
throughout their life. Their limbs are
usually small and are not used for locomo¬
tion to any great extent; most movement is
achieved by wriggling, with the belly
close to, or touching, the ground-effective-
ly "swinuniDg" on land. Salamanders oc¬
cupy avariety of aquatic, semiterrestria]
and terrestrî  habitats throughout the
w o r l d . M o s t f e e d o n i n s e c t s a n d o t h e r
invertebrates.
SALAZAR, Antdnio de Oliveira (1889-
1970), dictator of Portugal (1932-68). Al-
thou^ he reorganized public finances and
achieved cer ta in modern izat ions, educa¬
tion and living standards remained almost
static and political freedom was restricted.
SALEM, manufacturing city in NE Mass.,
seat of Essex Co.. NE of Boston. It was
founded in 1626, and anumber o f 17th-
century buildings are still standing. It is
f a m o u s a s t h e s i t e o f w i t c h c r a f t t r i a l s
(1692) in which 19 were hanged (see SEW-
ALL. SAMUEL), and as the birthplace of
Nathaniel hawthorne. Pop 38,220.
SALEM, Peter (1750-1816), former
black slave, American Revolutionary sol¬
dier. Salem obtained his freedom by en¬
listing in the colonial army. He distin¬
guished himself at Che battle of Bunker

O f fi c i a l n a m e : S L V i n c e n t a n d t h e
Grenadines
Capital: Kingstown
Area: I50sqtni
Population: 114,000
Growth ra te : 1 .4%
Language: English
Religion; Christian
Mtmetary imU(s); 1East Caribbean
dollar =100 cents

yams, plantains, maize and peas. The
small industrial sector mostly processes
food crops.
History. St. Vincent was discovered by
Qirisiopher Columbus in 1498. Although
both Britain and France sub^uently con¬
tested control of the island, it was left lar¬
gely to the Carib Indians until 1797 when,
following awar with both the French and
Caribs, Che British deported most of the
Indians. Soon after full independence,
ach ieved i n 1979 . asecess ion i s t move¬
ment in the south was put down with help
from Barbados.
SAINT VINCENT, Cape, SW point of
PcHtugal, thought in ancient times to be
die most Wtip of Europe.

Nearby, henry the navigator built his
oavigaiion school (cl425).
SAINT VITUS’ DANCE,
ham’s chorea. See chorea.
SAIPAN, mountainous and fertile island
(c48sq mi) of the Mariana islands, capital
o f t h e C o m m o n w e a l t h o f t h e N o r t h e r n
Mar ianas and fo rmer (un t i l 1975)
headquarters of the Trust Territory of the
Pac ific Is lands . Most o f the inhab i tan ts
work in government or private service oc¬
cupations.
SAKE or said, an alcoholic drink made
f r o m f e r m e n t e d r i c e . I t i s t h e n a t i o n ^
beverage of Japan and contains 14% to
15% by volume of ethanol.
SAKHALIN, long, nanow Russian island
(about 30,000sq mi) off the ESiberian
coast. It is mountainous, covered largely
with tundra and forest; i ts resources in¬
clude oil, coal, timber and fish. Sakhalin,

Syden*o r
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saliva, asubsiance that moistens and sof¬
tens food and also contains the digestive
enzyme ptyalin, into the oral cavity of ver¬
tebra tes . In add i t ion to numerous smal l
glands in the tongue, palate, lips, and
cheeks, man has three pairs of major
salivary glands that open into the mouth
through well-developed ducts.
SALK, Jonas Edward (1914-1993), US
virologist best known for developing the
firs t pCHJOMYELms vacc ine, made f rom
killed viruses (1952-54).
SALMON, large, highly palatable fishes
of two genera. The Atlantic salmon,
Salmo salar, lives in the NAtlantic, while
in the NPacific, there are five species in
the genus Onchorhynchus. All salmon
return to freshwater to breed. Whi le the
Pacific salmon die on completion of their
first spawning, Atlantic salmon return to
the sea, and may come back to spawn a
second time.

A d u l t s a l m o n r e t u r n t o t h e i r n a t a l
streams to breed; they spawn in "redds" in
the sand or gravel of the stream bed. The
young remain in freshwater until they are
about 18 months old. then migrate down
to the sea. Adults remain in the sea. feed¬

ing, for one to two years before remming
to breed.
SALMONELLA, bacteria, some species
of which cause food poisoning or enteri¬

tis; specific types cause typhoid and
paratyphoid fever.
SALMONELLOSIS, any of agroup of
bacterial diseases caused by Salmonella
species. Certain species cause abortion in
horses, cattle, and sheep; others produce a
variety of infections, including blood
poisoning and intestinal inflammation in
birds and mammals, including man.
SALOME (1st century AD), grand¬
daughter of HEROD the Great. Her dancing
so pleased her stepfather Herod Antipas
that he promised her anything she wanted.
Prompted by her mother Herodias, she
asked for john the BApnsrs head, which
was presented to her on aplatter.
S A LT, c o m m o n n a m e f o r s o d i u m
chloride (NaCl), found in seawater and
also as the common mineral rock salt or
hal i te. Pure salt forms white cubic crys¬
tals. Some salt is obtained by solar
evaporation from salt pans, shallow
depressions periodically flooded with
seawater but most is obtained from
underground mines. The most familiar use
of salt is to flavor food. (Magnesium car¬
bonate is added to table salt to keep it
dry.) It is, however, used in much larger
quantities to preserve hides in leather-

Hill, near Boston, June 17. 1775, saving
the colonial troops from surrender by
shooting British Major John Pitcairn, thus
giving the troops time to retreat.
SALICYLIC ACID, white crystal l ine
solid, made from phenol and carbon dioxi¬
de; used in medicine against calluses and
warts, and to make aspirin and dyes. Its
sodium salt is an analgesic and is used for
rheumat ism.
SALIERI. Antonio (1750-1825), Italian
composer who was for nearly 60 years
court musician in Vienna. His rivalry with
MOZART is celebrated. He taught schubert.
BEETHOVEN and I.ISZT.
SAL INASGORTARI ,Car los ( l948- ) .
Mexican economist and politician, elected
president in 1988 by the narrowest margin
ever experienced by the ruling Institution¬
al Revolutionary Party (PRI). He advo¬
cated free markets and austerity to cope
with Mexico’s large foreign debt.
SALINGER,
(1919- ). US author whose first novel,
The Catcher irt the Rye (1951), became
one of the most popular postwar books, its
adolescent "hero" Holden Caulfield being
presented as aspokesman of his genera¬
tion. Salinger’s short stories, many con¬
cerning the Glass family, indurle For
Esme-With Love and Squalor {\9tQ).
SALISH. group of North American In¬
dian tribes spewing related languages of
the Salish family and living in what is
n o w B r i t i s h C o l u m b i a , n o r t h e r n
Washington and Idaho, in the upper basins
o f t he Co lumb ia and F rase r r i ve rs and
their tributaries. The Salish were major
members of the so-called Plateau culture
area, lying between the Rocky Mountains
and the coastal cordillera, in asemi-arid
land of grassland and forests interwoven
with rivers and streams containing plen¬
tiful salmon and other fish. Today the Sa¬
lish live largely on small reservations in
the US or in mixed Europeanized com¬
munities in Canada.
SALIVA, the watery secretion of the
salivary glands which lubricate the mouth
and food boluses. It contains mucus, some
gamma globulins and ptyalin and is
secreted in response to food in the mouth
or by conditioned reflexes such as the
smell or sight of food. Secretion is partly
under the control of the parasympathetic
autonomic nervous system.

The various salivary glands-parotid,
submandibular and sublingual-secrete
slightly different types of saliva, varying
in mucus and enzyme content.
SALIVARY GLAND, organ that secretes

D(avid)J(erome)
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making, io soap manufacture, as afood
preservative and in keeping highways ice-
free in winter. Rock salt is the main in¬
dus t r i a l sou rce o f ch l o r i ne and caus t i c

soda, mp 80l'C, bp 14I3'C.
SALT, Chemical, an electrovalent com¬
pound (see BOND. CHEMICAL) formed by
neutral ization of an acid and abase. The

vast majority of MiNEK/>is are salts, the
best known being common salt, sodium
ch lo r ide .

Salts are generaUy ionic solids which
are good electrolytes (see electrolysis);
diose of weak acids or bases undergo par¬
tial hydrolysis in water. Salts may be
classified as normal (fully neutralized),
acid (containing some acidic hydrogen,
e.g., bicaiixmaies), or basic (containing
hydroxide ions). They may alternatively
be classified as simple salts, double salts
(two simple salts combined by regular
substitution in the crystal lattice) including
alums, and complex salts.
SALT Iand I I . See a rms con t ro l .

S A LT I X AT, d r i e d - u p b e d o f a n
enclosed stretch of water that has evapo¬
rated. leaving the salts that are held in
solution as acrust on the ground. Best
known are the Lake Bonneville flats, near
Salt Lake City, Ut.
SALT LAKE CITY, 15mi f rom the
Great Salt Lake, capital and largest city in
Utah and seal of Salt Lake Co. Founded in

1847 by Brigham Young leading aband
of Mormons from persecution, it is the
world center of the Church of Jesus Christ

of Latter-Day Saints: 65% of its residents
are members. I t is acommercia l and in¬
dustrial center for minerals, farming, oil
refining and chemicals. Pop 1.072,600.
SALTONSEA, large saline lake in SE
Cal. Undl flooded by the Colorado in
1905, it was adepression, "the Salton
S i n k , " 2 8 0 f t b e l o w s e a l e v e l . I t n o w
covers 370sq mi and is 232ft below sea
leve l .
SALVAGE, in mar i t ime law, a term
given either to the rescue of life and
property (a ship and its cargo) from
danger on water, or to the reward given by
acourt to those who effect arescue (called
salvors). Under the law of the sea, it is the
duty of aship’s master to go to the aid of
an imperiled vessel. If life or property are
saved, the owner of the rescue ship, the
master and the crew share in the salvage
award. These awards are generous in order
to encourage seamen and shipowners to
risk their lives and property in rescue
operations.
SALVATION, akey religious concept:

man’s de l iverance f rom the ev i ls o f l i fe
and of death. It is presupposed that man is
in bondage to suffering, sin, disease,
death, decay etc., from which he may be
rescued and restored to primordial
blessedness.

In DUALISM, salvation is release of the
soul from the corrupting prison of the
body; in Hinduism release from the cycle
of rebirth (see transmigration of souls).
In JUDAISM, CHRlSTlANtTY and ISLAM it is
l iberat ion f rom evi l in to communion wi th
God. and hence deliverance from hell, the
RESURRECTION of the body and (in Chris¬
tian eschatology) the regeneration of the
entire universe. In these Wreligions salva¬
tion is provided by the "mighty acts" of
God, who is the savior (see also
sacrifice); elsewhere salvation may be
self-attained by ritual, acquisition of
knowledge, asceticism, good deeds or
martyrdom.

Christianity sees all history as adivine
plan of salvation, consequent on Adam’s
fall (see original sind). achieved in the in¬
carnation, death and resurrection of jesus
CHRIST, and consummated at the last judg¬
m e n t .

SALVATION ARMY, Chr i s t i an
ganization founded by William booth
(1865). In 1878 the mission became the
Army, with Booth as General. Under strict
quasimilitary discipline, the members seek
to strengthen Christianity and help (also
save) the poor and destitute. The Army
now operates 8,000 centers in the US
alone. Its official journal is War Cry.
SALVIA, about 700 species of her-
bacecHJs and woody plants of the mine
family. Some members are important as
sources of flavoring. Sage proper, a
woody perennial growing to 2ft, bears
aromatic leaves, the source of the culinary
herb. Another species with foliage used
for flavoring is claiy, ataUer, biennial
herb with strong-smelling, hairy, leaflike
branches.

SALWEEN RIVER, great river of SE
Asia. Rising in Tibet it flows l,750mi SE
through China and EBurma into the Gulf
of Martaban.

SALZBURG, historic city in cenlral
Austria, world famous for its annual music

festival (be^n 1917). The birthplace of
MOZART, it lies on the Salzbach R. Pop
139,400.
SAMARITANS, inhabitants of the an¬
cient district of Samaria, Originally non-
Jewish colonists from Assyria, they inter¬
married with the Israelites and accepted
the Jewish torah. However, they were not

o r -
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prophet. Samuel (cllth-cenlury BC). He
uni ted the t r ibes under saul , and chose
DAVID as Saul’s successor.
SAMUELSON, Paul Anthony (1915- ),
US economist, advisor to Presidents
KENNEDY and JOHNSON and winner of the
1970 Nobel Economics Prize. His widely
used college textbook, Economics (1948;
I3th ed. 1989). was translated into 21 lan-

fjages.AMDRAl, hereditary military class of
Japan. From AD clOOO the Samurai
dominated Japan, though after cl600 their
activities were less military than cultural.
Comprising 5% of Japanese, they exerted
influence through bushido, acode which
demanded feudd loyalty and placed honor
above life. The class lost its power in the
reforms of 1868.
SAN ANDREAS FAULT, break in the
earth’s crust, mnning 600mi from Cape
Mendocino. NW Cal., to the Colorado
deser t . I t was the sudden movement o f

land along this fault that caused the San
Francisco earthquake. 1906. The frac¬
ture. and the motion responsible for this
and other quakes, is aresult of the abut¬
m e n t o f t h e e a s t e r n P a c i fi c a n d N o r t h

American plates (see tectonics).
SAN ANTvNIO, city in STex., seat of
Bexar Co., on the San Antonio R150mi N
of the Gulf of Mexico. Founded in 1718, it
was the site of the alamo (1836). It is one
of the largest military centen in the US.
Pop (city) 936,000, (metro) 1,302,500.
SANCTUARY MOVEMENT, activities
o f s o m e 4 0 0 U S c h u r c h e s s i n c e 1 9 8 2
providing help and shelter to undocumen¬
t e d a l i e n s f r o m C e n t r a l A m e r i c a i n
defiance of US immigration laws. The
churches say their work is based on
religious conviction and protected by the
1st Amendment. The US Immigration and
Naturalization Service (INS) maintains
that the movement is political, inspired by
opposit ion to US policy in Central
America. It also argues that the aliens are
fleeing economic hardship, not political
persecution, and are thus ineligible for
asylum.

In 1986 eight sanctuary movement ac¬
t i v i s t s w e r e c o n v i c t e d o n e v i d e n c e
gathered by government informers who
i n fi l t r a t e d t h e m o v e m e n t a n d u s e d r e ¬
corders and bugging devices within the
churches. In 1987 the US Supreme Court
found that the standard applied by the INS
in granting asylum was too strict.
SAND, George (1804-1876), pseudonym
of the French nove l is t Amandine Aurore
Lucie Dupin. Baroness Dudevant. Her

socially accepted-hence the significance of
the Gô  Samaritan in Luke’s Gospel.
SAMARIUM, chemical element; symbol
Sm; at.wt-150.4; at.no. 62; valence 2or 3.
Samarium is found along with other mem¬
bers of the rare-earth elements in many
minera ls , inc lud ing monaz i te and
bastnasite. It has abright silver luster and
is reasonably stable in air.
SAMARKAND, city in Uzbekistan, in
the Zeravshan Rvalley. One of the
world's oldest cities, it was built on the
site of Afrosiab (3000 BC or earlier) and
was the great conqueror tamerlane's capi¬
tal. Pop 373,000.
SAMOA, chain of 10 islands and several
islets in the South Pacific, midway be¬
tween Honolulu and Sydney. Volcanic
and mountainous, their total area is d>out
l,200sq mi. The people arc mostly
Polynesian.s. The soil is fertile, producing
cacao, coconuts and bananas, and the
climate tropical. Savai'i (the largest),
Upolu and other Wislands constitute
independent western Samoa.

Amer ican Samoa cons is ts o f the E is¬
lands; Tutuila, the Manua group and the
Rose and Swains Islands. Discovered by
the Dutch in 1722, Samoa was claimed by
Germany, Great Britain and the US in iIk
mid-19th century, but in 1899 the US
acquired sole rights to what is now
American Samoa.
SAMOTHRACE (modem Samothraki),
Greek island (71sq mi) in the NE Aegean
S e a , w h e r e t h e w i n g e d v i c t o r y o f
SAMOTHRACE was found (1863).
SAMPSON, Deborah (1760-1827) ,
schoolteacher from Plympton, Mass., who
disguised herself as aman to fight in the
Revolutionary War. Wounded twice
before her identity was discovered, she
was given an honorable discharge by Gen.
George Washington.
SAMPSON, Wil l iam Thomas (1840-
1902), US admiral, commander of the
North Atlantic squadron in the spanish-
A M E H I C A N W A R .

SAMSON, israeUte hero portrayed in an
epic narrative in the Old Testament Book
of Judges. Samson possessed extraordi¬
nary physical strength, and the moral of
his saga relates the disastrous loss of his
power to the violation of his Nazirite vow.
He fell victim to his foes through love of
Delilah, who beguiled him into revealing
the secret of his strength; his long Nazirite
ha i r.
SAMUEL, two Old Testament books
(known to Catholics as 1and 2kings)
which tell of the statesman, general and
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in Che sand in shallow coastal waters. It
has athin circular body about 2-4in wide,
The sand dollar has tiny, movable spines
that it uses to dig and crawl. It feeds on
aquatic organisms that it finds in the sand.
SANDERLING, abundant shorebiid, a
worldwide sandpiper belonging to the
family Scolopacidae. Sanderlings nest on
bar rens near the sea a round the Nor th
Pole, and they winter on sandy beaches
virtually everywhere. About Sin long,
sanderlings are rusty-backed in summer
but are the whitest of sandpipers in winter.
SANDFLY, aminute blood-sucking fly
of tropical climates. Sand flies are small
enoû  to get through mosquito screens
and carry several diseases, including
kalazar.

SANDINISTAS, the Nicaraguan revolu¬
tionary movement that overthrew the
Somoza family dictatorship in 1979.
Named after the Nicaraguan patriot and
guerrilla leader of the 1920s C6sar San-
dino, it assembled abroad coalition in the
couBiiy to defeat Anastasio Somoza and
his hated Civil Guard.

SANDING, Augusto Cdsar (1893?*
1934), Nicaraguan guerrilla flghter against
US mar ines, 1927-33. Af ter the mar ines
were withdrawn, having established the
SOMOZA dictatorship, Sandino was killed
by the Somoza nadonal guard. Die
Sandinista National Llber^on Front,
which oveithrew the Somoza regime in
1979, took its name from him,
SANDPIPERS, small R> medium-sized
wading birds forming pan of the ^unily
Scolopacidae. Most are slim birds, with
long straight bills and inconspicuous ciyp-
tic plumage. The group includes the stints,
knots and "shanks" as wel l as t i ie t rue

sandpipers, dividing into two major
groups, the calidritine and tringioe pipers.
SANDSTONE, aSEotMENTARV rock con¬
sisting of consolidated sand, cemented
post-depositionally by such minerals as
quartz, calcite, or hematite, or set in a
matrix of clay minerals. The sand grains
are chiefly quartz.

The chief varieties are quartz-areniie,
rich in silica; arkose, feldspar-rich;
graywacke, composed of angular grains of
quartz and feldspar and/or rock fragments
and over 15% matrix; and subgraywacke,
wi th less mat r ix than graywacke.
Sandstone beds may bear natural gas or
PBTROiEUM, and are commonly aquifers.
Sandstone is quarried for building, and
crushed for use as agglomerate.
SANDYS, S i r Edwin (1561-1629) ,
English statesman and afounder of the

novels, at first romantic, later socially
oriented, include Indiana (1832) and The
Haunted Pool (1846). Her l ifestyle-
coupled with its paitial source, her ardent
feminism-caused much controversy, her
lovers includir^ CHWtN and notably de
MUSSET. Her memoirs, Hisioire de Ma Vie
(1854-55), provide agraceful justification
of her views.

SAND, in geology, collection of rock par¬
ticles with diameters in the range 0.125-
2.0mm. It can be graded according to par¬
ticle size: fine (0.125mm); medium (0.25-
0.5mm); coarse 0.5-l.Omm); and very
coarse (1-2mm). Sands result ̂ m erosion
by glaciers, winds, or ocean or other
moving water. Their chief constituents are
usually quartz and feldspar. (See also
resERr, sandstone)
SANDALWOOD, anumber o f t rees
whose timber exudes afragrant odor. The
w o o d t a k e s a fi n e fi n i s h . S a n d a l w o o d
paste, from Santalum album, is used for
Brahman caste marks in India and in Bud¬

dhist funeral rites. Family: Samalaceae.
SANDBUR, or bur grass, weeds that grow
in waste land. They are native to the
southeastern slates but have been spread
around the world. The steins run along the
ground, and tiie prickly fruits catch onto
the 1^ of passing animals and even
penetrate leather shoes.
SANDBURf^ Carl (1878-1967), Amer¬
ican poet and biographer won Pulit¬
zer prizes for Abrahemt Lincoln; the War
Years in 1940 and Complete Poems in
1951. He left school at 13, and at 20
fought in the Spanish-Am^can war.
While ajournalist in Chicago, he wrote
vigorous, earthy free verse, as in Chicago
Poems (1916) and Smoke and Steel
(1920). He was also anotable folksong
anthologist.
SAND CREEK MASSACRE, unprovok¬
ed surprise attack by US solchers led by
Col. John Chivington on cheybnnb in.
DiANS in Col. in Nov. 1864. Indians had

camped near Fort Lyon to negotiate peace
and, although they raised the US and
white flags, around 500 were slaughtered
and savagely mutilated.
SAN DIEGO, on the Pacific Coast close
to tile Mexican border, second largest city
of Cal. and seat of San Diego Co. Its
natural harbor houses agreat Navy base, a
large fishing fleet, and lumber and ship¬
building yards. Its heavy industries in¬
clude aircraft, missiles and electronics fac¬
tories. Pop 2,498,000.
SAND DOLLAR, marine invertebrate
animal (Echinarachinius pama) that lives
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SAN JACINTO, Batt le of , decis ive
engagement (April 21, 1836) in the war
for Texan independence. It was won by
General hou?ton whose troops, though
outnumbered, surprised and defeated the
Mexicans under Santa anna, thereby es-
tablishing texas as an independent
republic.
SAN JOSE SCALE, insect in the ar¬
mored scale family. Although small as a
pinhead, this insect causes mass destruc¬
tion to awide variety of trees and their
fruit. The wind blows the scales from tree

to tree, and upon arrival, they begin to eat
atree’s sap. They are found tliroughout
the US and Canada since their discovery
in the San Jose area of California around
1880.
SAN JUAN, capital and port of Puerto
t u c o o n t h e N E c o a s t o f t h e i s l a n d .
Founded in 1508 by ponce de leon, it is
now atrade center producing sugar, rum.
metal products, textiles and furniture.
Tourism is also important. Pop 434,849.
SAN JUAN HILL, Battle of, victory at
Santiago de Cuba won by the rough
RiDERS on July I, 1898, which with the El
Caney battle led to cervera ytopeiE’S
defeat in the spanisk-american war.
S A N M A R I N O , w o r l d ’ s s m a l l e s t
republic and possibly the oldest state in
Europe, located in hfe Italy. Built on the
three peaks of Mt Titano, its townships in¬
clude San Marino (the capital) and Ser-
ravalle. Tradition repori.s that San Marino
was founded as arefuge for persecuted
Christians in the 4th century AD.

colony of Virginia. During his manage¬
ment of the LONDON COMPANY, 3repre¬
sentative assembly met in Virgiiiia. the
first such in the North American colonies

(1619).
SAN FRANCISCO, California city and
seaport on the Pacific coast, noted for its
cosmopolitan charm. Its economy is based
on shipping and shipbuilding, with ex¬
ports of cotton, grain, lumber and petro¬
leum products. It is also the finandal, cul¬
tura l and communicat ions center for the
NW Coast. Its many tourist attractions in¬
clude Chinatown, Fisherman’s Wharf and
G o l d e n G a t e P a r k . T h e r e a r e s e v e r a l
museums and art galleries and (be famous
opera house.

Founded by the Spanish (as Yerba
Buena) in 1776. the city passed into US
hands in 1846 and was named San Fran¬
c i s c o ( 1 8 4 7 ) . T h e g o l d r u s h s o o n a t ¬
tracted thousands of settlers to the area.
Pans of the city were tebuilt after the
earthquake of 1906 (see san andreas
FAULT). Acenter of the 1960s coutfiERCUL-
ture, the city was hard hit by the AIDS
epidemic in the 1980s. Pop 1,604,000.
SAN FRANCISCO BAY, the world’s
largest natural harbor, SOmi long and up to
I2mi wide, spanned by (he ooldbn gate
and San Francisco-Oakland Bay bridges.
SAN FRANCISCO CONFERENCE,
conference, attended by 50 nations, held
April-June 1945 to set up the untied na¬

t i o n s .

SANGER, Frederick (1918- ). British
biochemist awarded the 1958 Nobel Prize
for Chemistry for his work on the protei¬
ns, particularly for first determining the
complete structure of aprotein, that of
bovine insulin (1955). He shared the 1980
Nobel Prize for Chemistry for his research
on NUCLEIC acids. Che carriers of genetic
traits.
SANGER, Margaret (1883-1966), US
pioneer of birth control and feminism
who set up the first birth-control clinic in
the US (1916), founded the National Birth
Control League (1917), and helped or¬
ganize the first international birth-control
con fe rence (1927) .
SANHEDRIN, ruling councils of the
Jews in Roman-occupied Palestine. The
Great Sanhedrin was made up of 71 sad-
DUCEES and pharisees, presided over by
the high priest. It serv^ as acivil and
religious court and was thus responsible
for the trials of Christ and several of the
Apostles. Lesser sanhedrins, made up of
23 members, tried minor offences and
criminal cases.

Official name: Republic of San Marino
Capital: San Marino
Area: 24sq mi
Population: 23,100
Growth ra te : 0 .6%
Language: Italian
ReUgion: Roman Catholic
Monetary unit(s): 1lira =100 centesimi

Many historic buildings remain, and the
modem state lives mainly by tourism and
the sale of postage stamps. The republic is



1 0 8 0 S A N S A L V A D O R I S L A N D

governed by two "captains-regent" as¬
sisted by a^member council of stale. A
Communist led coalition governed the
country in 1947-57 and 1978-86. San
Marino joined the UN in 1992.
SAN SALVAIWR ISLAND, name given
by COLUMBUS to his first landfall in the
New World, now generally acc^ted to be
Wailing Island (now called San Salvador:
60sq mi) in the Bahamas. Its original In¬
dian name was Guanahani.

SANSKRIT, classical language of the
Hindu peoples of India and the oldest
literary language of the Indo-European
fanuly of languages. Some early texts dale
from cl500 BC, including the Vedic texts
(see veda). Vedic Sanskrit was prevalent
roughly 1500-150 BC, Classical Sanskrit
roughly 500 BC-AD 900.

Sanskrit gave rise to such modem Indian
languages as hendj and urdu, and is dis¬
tantly related to the Celtic languages,
RCMANCE LANGUAGES and SLAVONIC LAN¬
G U A G E S .

S A N TA A N N A , A n t o n i o L d p e z d e
(I794-Ig76), Mexican general and dicta¬
tor who tried to suppress the Texan
revolution and fought US troops in the
MEXICAN WAR. He helped establish
Mexican independence in 1821-29 and
became president m1833. When the
Texan settlers revolted against his tyranny
(1836), he defeated them at the alamo but
lost the battle of San Jacinto, being him¬
self captured, and had to resign: he was to
gain â  lose the presidency three further
times (1841-44, 1846-47, 1853-55). He
spent most of his later years in exile.
SANTA CLAUS, Christmastide bearer of
gifts to children. TIk joUy fat man
transported by flying reindeer and drop¬
ping presents down chimneys is acom¬
paratively recent (19th century) legend
derived from St. Nicholas ( introduced as
Sinter Klaas to the New World by Dutch
settlers), whose feast day (Dec. 6) was a
children’s holiday. Adrawing by cartoon¬
i s t T h o m a s h a s t i s b e l i e v e d t o h a v e
helped fix the image of arotund, whice-
ber̂ ed Santa Claus in the popular im¬
agination after »ich afigute was described
in Gement Moore's 1822 poem, AVisit

from St. Nicholas.
SANTA FE TRAIL, overland Bade route
be tween WMo. and San ta Fe . N .M. , i n
use horn its opening-up in 1821 until the
coming of the Santa Fe railroad in 1880.
Manu&tured goods passed W. furs and
bullion E.
SANTAYANA, George (1863-1952),
Spamsh-bom US philosopher, writ» and

critic. He was an influential writer on aes¬

thetics in books such as The Sense cf
Beauty (1896). His philosophy was ex¬
pressed in The Ufe of Reason (1905-06),
where he emphasiẑ  the importance of
reason in understanding the world but was
skeptical of what one can really know.
Skepticism and Animal Faith (1923) sug¬
gests arelationship between faith and
knowledge.
SANTIAGO, capita] and principal in¬
dustrial, commercial and cultural city of
Chile, on die Mapocho R. Industries in¬
clude textiles, foodstuffs and iron and
steel foutxlries. It was founded 1541 by
VALDIVIA. Numerous ear thquakes
destroyed most of the colonial buildings
and Santiago is now amodem city with
parks and wide avenues. Pop 4,227,900.
SANTO DOMINGO, capital and chief
port of the Dominican Republic, at the
mouth of the Ozama R. i ts official name

was Ciudad Trujillo during 1930-61.
Founded by columsus’ brother Bar¬
tholomew in 1496, i t is the o ldest con¬
tinuously inhabited European settlement
in the WHemisphere with auniversity
dating from 1538. Pop 1,313,000.
SANTOS-DUMONT, A lber to (1873-
1932), Brazilian-born pioneer aviator who
expenmrated with balloons and powered
dirigibles before flying his successful box-
kite airplane (1906) and "Grasshopper"
monoplane with und̂ arriage (1909)
SAG PAULO, largest city and industrial
center of Brazil. Capital of Sao Paulo
state, it lies 22Smi SW of Rio de Janeiro.
Founded in 1554, it grew rapidly with the
development of the coffee industry in the
1880s, and still sends coffee to the port of
Santos. Its other industries are diverse. It
i s t h e s i t e o f f o u r u n i v e r s i t i e s a n d
numerous cultural inst i tut ions. Pop
1:^477,000.
SAO T0M£ and PRiNCIPE,
republic in the Gulf of Guinea, off the W
coast of Africa, comprising two main is¬
lands and several islets.
L a n d . S a o T o m 6 l i e s 1 9 0 m i W o f
L i b r e v i l l e , G a b o n . S a o To m 6 I s l a n d
(330sq mi) is much larger than Principe
Island, accounting for almost 90% of die
counny’s area and holding about 90% of
its population. The land rises to a6,64(ffi
peak of volcanic rock, sloping downward
t o f e r t i l e v o l c a n i c s o i l o n t h e E c o a s L

Forests grow near the Wshore. Principe is
similar in land pattern. The islands have a
trt^ical climate.
Pe^le and Ectmomy. The country
deprads heavily on cocoa for its income.

a
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bom in Lesbos. Surviving fragments of
her work, mainly addressed to young girls,
are among the finest classical love lyrics,
combining passion with perfect control of
many meters. Tlte terms sapphism and
lesbianism, meaning female iiomosexu-
ALrrY, derive from Sappho and Lesbos.
SAPROPHYTE, genus of plants that get
their food from dead and decaying
material. TTiey do not cany out photosyn¬
thesis. Most fungi, including molds, mil¬
dews, and rusts, are saprophytes. Their
fine threads creep over the food, secreting
digestive juices and absorbing the result¬
ing solution. Some flowering plants, such
as the pinesap. are also known as saprop¬
hytes.
SAPSOCKER, abird of the woodpecker
family. Sapsuckers drill neat rows of holes
in the bark of trees and lick up the sap that
oozes out. But their main food is insects,
which th« catch in the air or on trees.
S A R A C E N S , t h e n a m e g i v e n b y
medieval Christians to the Arab and Tur¬
kish Muslims who conquered former
Christian territory in SW Asia, NAfrica,
Spain and Sicily.
SARAJEVO, capital of the republic of
Bosnia and Herzegovina, on the Bosna R.
Here, Austrian Archduke Francis Ferdi¬
nand and his wife were assassinated on
June 28, 1914, the event which sparked
WWI. The city was the scene of heavy
fighting 1992-93 between Serbs and other
former Yugoslav troops. Pop 449,500.
SARATOGA, Battles of, akey series of
engagements in the American Revolution.
On Sept. 17, 1777, aBritish force led by
General John Burgoyoe attacked an
American encampment around Bemis
Heights, N.Y., defended by General
Horatio gates. Burgoyne’s force, outnum¬
bered, with heavy losses and without rein¬
forcements was forced to retreat, and after
funher fighting eventually surrendered at
Saratoga on Oct. 17. After this important
victory, the French recognized American
independence and allied themselves with
the rebels. (See also revolutionary war.
AMERICAN.)
SARAWAK, astate of the Malaysia
federat ion. Aformer Br i t ish colony,
Sarawak comprises 48,000sq mi of mostly
mountainous coun̂  on the NW coast of
Borneo. Oil. bauxite, rice, pepper, rubber
and sago are its principal products. Hie
slate capital is Kuching.
SARCOMA,
ft-om connective t issue, usually of
mesodermal origin in embryology. It is
often distinguished from cancer as its be- .

Copra, coconuts, palm kernels, bananas
dcoffee are also important exports.

There is alack of mineral resources and
industry is undeveloped. Most of the in¬
habitants are of mixed African and Por¬
tuguese ancestry. African migrant workers
and asmall group of Europeans are also
present.

a n

Official name: Democratic Republic of
S5o Tom6 and Principe
Capital; SaoTom^
Area: 386sq mi
Population: 128,000
Growth ra te : 3 .0%

Languages: Portuguese, Criolo
Religions: Roman Catholic. Animist
Monetary unitfs): 1dobra =100 cen¬
t a v o s

History. Discovered in the 1400s by the
Portuguese, the islands achieved inde¬
pendence in 1975. The withdrawal of
skilled Europeans after independence
seriously disrupted the former plantation
economy. The couutiy is now heavily
dependent on foreign aid.
SAP, in botany, the watery fluid in the
steins and roots of plants. It mostly con¬
sists of water and dissolved miner^s and
travels from the roots of the tree to the
leaves, moving through alayer in the stem
and trunk called the xylem.
S A P I R , E d w a r d ( 1 8 8 4 - 1 9 3 9 ) , U S
anthropologist, poet and linguist whose
most important work was on the relation
between language and the culture of
which it is apr̂ ucL He suggested that
one’s perception of the world is
dominated by the language with which
one articulates.
SAPPHIRE, all gem varieties of corun¬
dum except those which, being red, are
called ruby; blue sapphires are best-kn¬
own. but most other colors are found. The
best sapphires come from Kashmir.
Burma. Thailand, Sri Lanka and Ausualia.
Synthetic stones, made by flame-fusion,
are used for jewel bearings, etc.
SAPPHO (6th century BC). Greek poet

a f o r m o f t u m o r d e r i v e d
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havior aod natural history may differ, al¬
though it is still amalignant tumor. It
commonly arises from bone (osteosar¬
coma), fibrous tissue (fibrosarcoma) or
CARTILAGE (chondrosarcotna). Excision is
required, though radiation therapy may
be helpful.
SARDIN^
the herr ing fami ly, part icular ly the
European pilchard. They get their name
from the fact that they were originally
caught near Sardinia. TTiey are an impor¬
tant foodfish and are usually preserved in
oil and canned.
SARDINIA, Italian island in the Mediter¬
ranean 120mi to the Wof mainland Italy
and just Sof Corsica. It is amountainous
area of 9,301sq mi, with some agriculture
on the coastal plains and upland valleys.
Wheat, olives and vines are grown
sheep and goats raised; fish and c(»k. are
also exported. Many different ores are ex-

. t r a d e d f r o m t h e a n c i e n t m i n e s a n d
tourism is growing in importance. The is¬
land is an autonomous region of Italy,
with its capital at Caligari.
SARDINIA, Kingdom of, the European
state dial formed the nucleus of modem,
united Italy. In 1720, Sardinia was ceded
to Savoy and the duke of Savoy became
first ruler of the new kingdom of Sardinia,
made up of Savoy. Sardinia and Piedmont.
NItaly. In the 19th century Sardinia
championed political reform, national
unificat ion and independence f rom
Austr ia. Through the d ip lomacy of
CAVOUR, prime minister of Victor Em¬
manuel II, and the conquests of garibaldi,
almost all of Italy was united under the
house of Savoy in the period 1859-61,
when Victor Emmanuel was proclaimed
king of Italy.
SARDIS, about 50mi Wof modem Izmir,
Turkey, the ancient capital of Ludia and a
center o f c i v i l i za t ion f rom 650 BC un t i l

conquered by the Persians in c546 BC,
being finally destroyed by TAMERLAj^E. Its
ruins are Lydian. Roman and Byzantine.
SARGASSO SEA, oval area of the NAt¬
lantic, of special interest as the spawning
ground of American eels, many of whose
offrpring drift across the Atlantic to form
the European eel population. Bounded E
by the Canaries (Orient. Sby the N
^uatorial Current, Wand Nby the gulf
STREAM, it contains targe masses of Sar-
gassum weed.
SARGENT, John Singer (1856-1925),
US painter famous for his many portraits
of high society figures in the US and UK.
His most famous picture, Madame X

(1884) showing the alluring Parisian
M a d a m e G a u t r e a u , c r e a t e d a fi j r o r t h a t
obscured the painting’s brilliance.
SARGON, the name of two great rulers in
ancient Mesopotamia. Sargon Akkad
(reigned c2335-2280 BC) founded the
Semite Akkadian dynasty which displaced
the sutrfERiANS. He built an empire which
covered all Mesopotamia and Syria and
reached Eto Persia, Wto the Mediter¬
ranean and Nto the Black Sea.

Sargon II of Assyria (ruled 721-705
BC) consolidated the Assyrian empire. He
concluded the siege of Samaria in Pales¬
tine and conquer̂  Cyprus, Armenia and
Babylonia. His method of retaining power
was to deport hostile tribes.
SARNOFF, David (1891-1971), Rus-
sianbom US radio and television pioneer.
Starting his career as atelegraph mes¬
senger boy, be became president of RCA,
and later founded NBC, the first commer¬
cial radio network (1926).
SAROYAN, William (1908-1981), US
author. After short stories like The Daring
Young Man on the Flying Trapeze (1934)
came sketches reflecting his Armenian
background (My Name Is Aram. 1940)
and colorful, optimistic accounts of
Depression and war years, as in the play
The Time of Your Life (1939) and the
novel The Human Comedy (1943), both
fi l m e d .
SARTON, George Alfred Leon (1884-
1956), Belgian-bom US historian of
science, at Harvard University 1916-51,
author of Introduction to the History of
Sc ience (3 vo l s . , 1927 -47 ) . H i s
daughter. May Sarton (1912- ), is apoet
and novelist.

SARTRE, Jean Pau l (1905-1980) ,
F rench ph i l osophe r, nove l i s t and
playwright, famous exponent of existen¬
t i a l i s m . H i s w o r k s r e fi e c t h i s v i s i o n o f
man as master of his own fate, with his
life defined by his actions: "existence
precedes essence." Among his novels are
Nausea (1938) and the trilogy The Roads
to Freedom (1945-49). His drama in¬
cludes The Flies (1943) and No Exit
(1944). Sartre founded his review Les
Tetris Modemes in 1945. Aclose as¬
sociate of Simone de beauvoir and acom¬
munist who spoke eloquently for the left,
his influence was international. In 1964 he
refused the Nobel Prize for Literature.

SASKATCHEWAN inland prairie
province of WCanada. Fifth largest of
Canadian provinces, it is North America’s
most important wheatgrowing region.
Laud. TTie Nthird of the province is made

the young of the members of
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Oil of sassafras is extracted from its bail:
and roots. The active principle of sassafras
promotes perspiration and the oil is also
used as aflavoring.
SAT, or Scholastic Aptitude Test, a2.5*
hr. multiple-choice test administered by
the College Entrance Examination Board
(or College Board), an academic testing
organization based in New York CiQ', to
high-school students planning to attend
college. The test measures verbal and
mathematical reasoning ability. Admis¬
sions officials at many colleges use the
SAT scores, along with other data, as a
predictor of an applicant's academic suc¬
cess. The annual average SAT scores are
also used as an indicator of the quality of
the nation’s secondary schools.
SATELLITE, in astronomy, acelestial
object which revolves with or around a
larger celestial object. In our solar systbii
th is inc ludes planets, comets, asteroids,
and meteoroids (see meteor), as weU as
the moons of the planets; although the
term is usually restricted to this last sense.
Of the 32 known moons, the largest is
Cdlisto (JUPTIER tv), the smallest Phobos
(the inner moon of ak$d>. The moon is the
largest known satellite relative to its
parent planet indeed, the earth-moon as¬
tern is often considered adouble plan^
SATELLin^ Artificial, man-made ob¬
jects placed in orbit as satellites. First
seriously proposed in the 1920s, they were
impracticable until large enough rockets
were developed. TTie first artificial satel¬
lite, Sputnik 1, was launched by the USSR
in Oct. 1957, and was soon followed by a
host of others, mainly from the USSR and
the US, but also from the UK, France,
Canada. Germany, Italy, Japan and China.

They have many scientific, technologi¬
cal and military uses. Astronomical obser¬
vations (notably x-ray astronomy) can be
made unobscut̂  by the atmosphere. Stu¬
dies can be made o f the rad ia t ion and
electromagnetic and gravitational fields in
which the earth is bathed, and of the
upper ATMOSPHERE. Experiments have been
m^e on the functioning of animals and
plants in space (with zero gravity and in¬
creased radiation).

A r t i fi c i a l s a t e l l i t e s a r e a l s o u s e d f r i r
reconnaissance, surveying, meteorological
observation, as navigation aids (position
references and signal relays), and in
communications for relaying television
and radio signals. Manned satellites, espe¬
cially the historic Soyuz and Mercury
series, have paved the way for space sta¬
tions, which have provided opportunities

up of the Canadian Shield, the Stwo-
thirds of plains and lowlands. Hie Ncon¬
tains many forests, lakes, swamps and
streams and is rich in mineral deposits in¬
cluding copper, zinc and uranium. The S
has the best farming soil, and the majority
of the population live there.

Name of province: Saskatchewan
Joined Confederation: Sept. 1.1905
Capital: Regina
Area: 251,700sq mi
Population: 1.010,500

People. This is the only province that has
avariety of ethnic inheritances, without a
majority of either British or French. Over
25% of die population lives in the two
largest cities, Saskatoon and the capital,
Regina.
Economy. The economy is heavily de¬
pendent on farming, with 60% of
Canada's wheat grown in Che area. Other
crops are barley, rye and flax. Agriculture
is declining in relative imponance with
the discovery of oil and the growth of ser¬
vice-supply iixJustiies.
History, llie paleo-lndians, believed to be
the first people there, crossed from Asia
20-30,000 years ago. White traders from
the HUDSON’S BAY COMPANY first entered
the area in 1690. The area was not proper¬
ly explored until Sieur de La Verendrye
visited it 40 years later. Farming settle¬
ments spread after the purchase in 1870 of
the North West Territories by the new
Dominion of Canada. Rapid growth fol¬
l o w e d a f r e r S a s k a t c h e w a n b e c a m e a

province in 1905. The Depression and war
years brought hardship and discontent and
led to the rise to power in 1944 of the
Cooperative Commonwealth Federation
w h i c h r e m a i n e d i n o f fi c e t i l l 1 9 6 4 .
Petroleum and petroleum-based industries
brought new wealth to the province in the
1970s and 1980s.
SASSAFRAS, an evergreen tree of the
e a s t e r n h a l f o f N o r t h A m e r i c a . I n t h e
nor thern s ta tes i t i s l i t t l e more than a
shrub, but it grows to lOOfc in the south.
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for diverse research and for developing
docking techniques; the USSR Salyut and
US Skylab projects are notable.
SATIE, Erik (1866-1925). French com¬
poser whose witty and highly original
music was deliberately opposed to that of
classic German composers. Tlie word
"surreal ism
Apollinaire’s notes to Satie’s ballet music
Parade (1917). scored for sudi instru¬
ments as typewriters and sirens. An in¬
fluential Figure in modem music, he en¬
couraged younger French composers, such
as Francis poulenc and Georges auric and
the US composers Aaron Copland and
Virgil THOMSON.
SATINWOOD, trees and shrubs of the
citrus family. Their wood is very hard and
is used for inlays on furniture. West In¬
dian satinwood, or yellow wood, so called
for i ts color, occurs in Flor ida, as does
wild lime, aclose relative.
SATIRE, in literature or cartoons, on
stage or screen, the use of broad humor,
parody and irony to ridicule asubject.
More serious than burlesque, it contains
moral or political criticism. In literature,
c lass ica l sa t i r i s ts a r t i s tophanes . Horace
and JUVENAL were followed by such wri¬
ters as RABELAIS. DEPOa SWIR' and VOL¬

T A I R E

SATO, Eisaku (1901-1975), prime mini¬
s te r o f Japa i i 1964-72 . AL ibe ra l -
Democrat, he presided over the reemer¬
gence of Japan as amajor economic
power and was active in foreign affairs.
He won the 1974 Nobel Peace Prize.
SATRAP, governor o f asa t rapy, a
[wovince in the ancient Persian or
ACHAEMENiAN empire. Satraps were usually
members of the royal family or the
nobility and headed the provincial admi¬
nistration and the judiciary.
SATURATION, term applied in many
different fields to astate in which further
i n c r e a s e i n a v a r i a b l e a b o v e a c r i t i c a l
value produces no increase in aresultant
effec t , Asatura ted so lu t ion is one which
will dissolve no more solute, an equi¬
librium having been reached; raising the
temperature usually allows more to dis¬
solve: cooling asaturated solution may
produce supersaturaiion, ametastable
state, in which sudden crystallization
depositing the excess solute occurs if a
seed crysta l is added. In organic
chemistry, asaturated molecule has no
double or triple bonds and so does not un¬
dergo additional reactions.
SATURN, the second largest planet in the
SOLAR SYSTEM and the sixth from the sun.

Until the discovery of uranus (1781),
Saturn was the outemost planet known. It
orbits the sun in 29.46 years at amean dis-
taiKe of 9.54AU. Saturn does not rotate

uniformly: its period of rotation at the
equator is 10.23h, rather longer toward the
poles. Hiis rapid rotation causes anotice¬
able equatorial bulge: the equatorial
diameter is 120.9Mm, the polar diameter
l O S . l M m .

Saturn has the lowest density of any
planet in the solar system, less than that of
water, and may contain over 60%
hydrogen by mass. Its total mass is about
95 times that of the earth. Saturn has 17
known satellites; the largest. Titan, about
t h e s a m e s i z e a s m e r c u r y, h a s a c o l d
nitrogen atmosphere with traces of
methane and other gases. The most strik¬
ing feature of Saturn is its ring system;
composed of countless tiny particles of ice
and rock. Three or four major ring
divisions are visible from eanh, but
Voyager space probes revealed the rings
to consist of hundreds of narrow ringlets.
The rings are about 16km thick and the
o u t e r m o s t h a s a n e x t e r n a l d i a m e t e r o f
about 28(Xjm.

SATYR, in Greek mythology, amale
spirit of the forests and mountains, often
^own as part man and part goat, with
hooves, tail and pointed ears. Companions
of DIONYSUS, satyrs played an important
part in his orgiastic festivals.
SAUDI ARABIA, kingdom covering
most of the Arabian peninsula in SW
A s i a .

l i r s t u s e d i nw a s

Official name: Kingdom of Saudi Arabia
Capital: Riyadh
Area; 865,(̂ sq mi
Population: 17,870,000
Growth ra te : 4 .2%
Language: Arabic
Religion: Muslim
Monetary unit(s): 1Saudi riyal
= 1 0 0 h a l a l a h

Land and Climate. Along the Red Sea in
the W, the Hejaz and Asir mountains rise
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liberalizing the absolute monarchy. In
1992 King Fahd announced anew con¬
stitution whose centerpiece was aconsult¬
ative council to advise the cabinet, which
passes laws. The 60 members of the coun¬
cil would be appointed by the king; mem¬
bers of the Saudi royal family hold the
most important cabinet posts. Tlie new
constitution was criticized as asham by
international human righi.s organizations.
SAUK INDIANS, North American tribe
of the Algonquian language group. En¬
countered by the French near Green Bay.
Wis. in 1667, they later lived along the
Mississippi R, hunting and fanning. Many
took part in Ae 1830s black hawk was
rather than move W. but they were even¬
tually resettled in Okla. and la.
SAUL, first king of Israel, clOOO BC. The
son of Kish Of the tribe of Benjamin, he
was anointed by Samuel after the tribes
decided to unite under aking. His reign
was generally successful, but he killed
himself after adefeat by the Philistines.
His rival david succeeded him.
SAVANNA, tropical orasslanm of South
America and panicularly Africa, lying be¬
tween equatorial forests and dry deserts.
SAVANNAH, first steamship to cross the
Atlantic. Asailing packet on the New
York-Le Havre route, she was fitted with
engines which were used for 85hrs of the
May-June 1819 voyage from Savannah.
Ga., to Liverpool. The name Savannah
was also given to the world’s first (and so
far only) nuclear-powered merchant ship,
which was launched in 19S9 and was in
service from 1962 to 1970.
S AV I N G S A N D L O A N A S S O C I A ¬
TION, financial institution that acc^ts
private savings of depositors, investing
them primarily in home mortgages. They
are now predominantly capital-stock in¬
stitutions, owned and operated by stock¬
holders.

SAVINGS BAN^ financial institution
that gathers savings, paying interest or
d i v i d e n d s t o s a v e r s . I t c h a n n e l s t h e
savings of individuals who wish to coih
sume less than their incomes to borrowers
who wish to spend more. The first savings
banks were nonprofit institutions found̂
in the early 1800s for charitable purposes.
SAVOY, former duchy in the WAlps,
now comprising the departments of Haute
Savoie and Savoie, SE France. The ruling
house, founded in 1026 by Count Hum¬
bert, played aleading role in uniting Italy
(1859-70) and provided the kings of Italy
from 1861 to 1946. The historical capita]
is Chambeiy.

steeply from the coastal Tahimah plain. In
the center is the va.st barren plateau of
NEJDO. The Rub al Khali or Empty Quarter
(250.000sq mi) in the SE and the An
Nafud (25,000sq mi) in the Nare sand
d e s e r t s . I n t h e E a r e t h e o i l - r i c h H a s a
lowlands. Coastal areas are very humid. In
the interior daytime lemperaiures some¬
times reach 120*F; yearly rainfall is
generally less than 5irL
People. The population is almost entirely
Arab. Riyadh, the capital, the Red Sea port
of Jeddah and the holy cities of Mecca and
MEDINA are the main centers. Despite the
impact of oil. and the increase in educa¬
tional and health facilities, many of the
people live atraditional life in villages or
as nomads. The strictly fundamentalist
WAHABI sect of Sunnite Islam is the stale
religion.
Economy. Saudi Arabia has enormous oil
reserves, and the oil and natural gas in¬
dustry dominates the economy. Profits
from exports are being used for industrial
development (esĵ ally oil refining) and
ambitious irrigation projects, and have
transformed the country into aworld
financial power. Other minerals produced
include limestone, gypsum, and salt. Chief
crops are sorghum, dates, wheat, barley,
coffee, citrus fruits and millet. Livestock,
raised mainly by nomadic Bedouin, in¬
cludes camels, cattle, horses, donkeys,
sheep and goats.
History. From the 7th century Islam
served to unify the Semitic nomad tribes
of Saudi Arabia, but rival sheikdoms were
later established. In the 1500’s Arabia
came under cont ro l o f the o t toman em-
piRE. The WAHABI sect, led by the Saudi
rulers of Dariya, conquered most of the
Arabian peninsula 1750-!8(X)- Modem
Saudi Arabia was founded by ibn saud (d.
1953), who conquered Nejd and the
Hejaz, joining them with Hasa and Asir,
and establishing ahereditary monarchy.
Succeeding rulers have been Saud IV
(deposed 1964), Faisal (assassinated
1975), Khalid (d. 1982), and Fahd. Saudi
Arabia is the world's third largest
petroleum producer and plays amajor role
i n t h e o r o a n e a t h w O f p e t r o l e u m e x -
P O R T O O C O U K T R I E S .

In the Gulf War (1990-91), aUS-led
international coali t ion based its forces in
Saudi Arabia, initially to defend that
country against apossible Ir^i invasion
and then as abase for the l iberat ion o f
Kuwait. After the war, educated and
Westernized Saudis pressed their govern¬
ment for reforms modernizing and
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SAW, cutting tool consisting of aflat
blade or circular disk, having on its edge a
row of 'Sharp teeth of various designs,
usually set alternately.

Excepting jagged stone knives, the first
saws (copper and bronze) were used in
Egypt C4000 BC, but only with the use of
steel did they become efficient. Hand saws
include the crosscut saw for cutting wood
to length, the backsaw for Joints, the
coping saw for shaping, and the hacksaw
for cutting metal. Power saws include cir¬
cular saws, band saws (with aflexible
endless steel band running over pulleys)
and chain saws.
SAWFISH, asharklike fish that has a
"saw" of cartilage set with two rows of
teeth on the snout. It is found in all warm
seas and may swim up rivers.
SAWFLY, an insect related to the wasps,
b u t w i t h o u t a n a r r o w " w a i s t . " S a w fl i e s

often have striped bodies. Their ap¬
pearance is fearsome but they are harmless
to man, although they do serious damage
to plants. They have along, tubular egg-
laying organ with which they drill holes in
the leaves of plants or in wood to lay their
eggs. The larvae, which look like cater¬
pillars. eat the plants' tissues. Anumber of
very damaging sawflies have been im¬
ported into the US, including several
"wood wasps," which attack limber, and
the wheat-stem borw.
SAXIFRAGE, any of agroup of small
rock plants whose leaves grow in arosette
at the base of the stem and whose flowers
grow in clusters at the tip of the stem.
Many of them produce asmall bulb at the
base of each leaf. These gave rise to the
name saxifrage or "stone-breaker," as they
were supposed to cure kidney stones.
SAXONS, aGermanic people who with
the Angies and the jutes founded settle¬
ments in Britain from AD c450, supplant¬
ing the CELTS (see also anglo-saxons).
From modem Schleswig (N Germany)
they also spread along ihc coast to N
F r a n c e b e f o r e i n c o r p o r a t i o n i n
CHARLEMAGNE'S empire.
SAXONY (German Sachsen, French
Saxe), region and fonner duchy, elec¬
torate, kingdom and state in EGermany.
Rich in minerals, the region has many in¬
dustries and is noted for i ts texti les and
Dresden china.
SAXOPHONE, ab rass i ns t rumen t ,
c lassed as woodwind s ince i ts sound is
produced by blowing through areed.
Patented by the Belgian Adolphe Sax in
1846, the saxophone exists in soprano,
alto, tenor, and baritone forms; the bass is

rare. Sometimes used in the symphony or¬
chestra. the saxophone is better known for
its imponant role in jazz, where it is a
leading solo and ensemble instrument.
(See also wind instruments.)
SAYERS, Dorothy Leigh (1893-1957),
English writer of detective stories and
creator of the popular, impieccably aris¬
tocrat ic and erudi te detect ive Lord Peter
Wimsey. He is the hero of .some 16 books,
beginning with Whose Body (1923).
Sayers also wrote religious drama.
SCABIES, infectious skin disease caused
by amite which burrows under the skin,
often of hands or feet; it causes an intense¬
ly itchy skin condition which is partly due
to al lergy to the mite. Rate of infect ion
has acyclical pattern. Treatment is with
special ointments and should include coo-
t a c t s .

SCALAWAG, in US history, aderisory
term for Southern whites who cooperated
with militaiy and Republican reconstruo
TiON govemroeuts after the civil war.
Mostly Republican members, they
ranged from poor whites to rich planters
and businessmen.
SCALE, in music, aterm used for various
sequences or progressions of notes, as¬
cending or descending. The best-known
scales are those of the 24 major and mkior
keys of conventional western harmony,
but there are otho- types (see key).

The chromatic scale progresses through
all the notes of apiano keyboard, going up
or down by half-tones. Die six-note
whole-lone scale goes up or down by a
whole tone, starting from any note. The
pentatonic scale has five notes, being the
black notes on apiano keyboard or any
equivalent sequence. The Greek and
medieval modes are another type of scale,
and anew type is used in serial or twelve-
T O N E M U S I C .

SCALE INSECT, asmall bug with aflat¬
tened body covered by alayer or "scale"
of waxy secretion. There are more than
2,000 species of scale insects. Diey live
on plants and many are serious pests. The
females are wingless and eat pl̂ t tissues
but the males do not feed. The cottony
cushion scale did immense damage to the
Californian orange plantations after its
introduct ion from Australasia.

SCALIA, Antonin (1936- ). USjuri.st,
on the US Circuit Court of Appeals for the
District of Columbia (1982-86), appoin¬
ted (1986) to the US Supreme Court by
President Ronald Reagan.
SCALLOPS, some 300 species of bivalve
MCHXUSKS, family Pectinidae, distia-
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hundreds of church masses, cantatas aod
oratorios, and ovm 100 operas. Few are
now performed, but he is important for in¬
novations in harmony, thematic develop¬
ment, and the use of instruments.

His son Domenico Scaiiatti (1685-
17S7) also composed operas and churdi
music, but is known for his many briliiant
sonatas for harpsichord, which influenced
Haydn and Mozart and are still widely
played.
SCARLET FEVER, or scarktina, infh:-
Tious DiSEASB c^sed by certain strains of
Streptococcus. It is common in children
and causes sore throat with tonsdj j t is. a
characteristic skin rash and mild systemic
symptoms, penicillin and symptomatic
treatment are required. Scarlet fever oc¬
curs in epidemics; some cases are followed
by RHEUMAHC FEVER Or NEPHRmS.
SCHACHT, Hjalmar Horace Greeley
(1877-1970), German financier and
banker. He helped halt post-WWI infla¬
tion and was finance minister (1934-37)
and Reichsbankpresident (1923-30;
1933-39), but conflict with Ooering and
Hitler iater led to imprisonment. He was
acquitted at the nuremburg huals.
S C H A P m O , M e y e r ( 1 9 0 4 -
L i t h u a n i a n - b o m U S a r t h i s t o r i a n a n d

critic. One of the most hi^y regarded
and influential art scholars in the US, he

taught for many years at Columbia U.
Among his books are Romanesque Art
(1977) and Modem Art: 19th and 20th
C e n t u r i e s { \ 9 1 ^ ) .
SCHECHTER, Solomon (1847-1915),
R o m a n i a n - b o n i H e b r e w s c h o l a r . A f t e r
teaching at Cambridge and London
universities, he became president of the
Jewish Theological Seminary in New
York City (1902). He founded the conser¬
vative United Synagogue of America
(1913).

SCHECHTER v. U^ supreme court
decision (1935) which ruled unconstitu¬
t i o n a l t h e 1 9 3 3 N a t i o n a l I n d u s t r i a l
Recovery Act. The Schechter Poultry Co.
had been convicted of violating aNIRA
code regulating interstate commerce. The
Coun ruled that the NIRA delegated too
much legislative power to the US presi¬
dent, thus in effect killing an important
part of President Roosevelt’s New Deal
p r o g r a m .
SCHEELE, Kar l (or Car l ) Wi lhe lm
(1742-1786), Swedish chemist who dis¬
covered OXYGEN (cl773), perhaps ayear
before Joseph PRiESruErs similar dis¬
covery. He also discovered chlorine
(1774).

guished by acharacteristic shell: the val¬
ves being rounded, with aseries of ribs
radiating across the surface in relief They
have especially well developed eyes on
the mantle rim. Unique among bivalves,
scallops swim exo«mely well, pre^Ued
by jets of water expelled in snapping ^ut
the shell.
SCALPING, removal of an enemy’s
scalp with hair attached. In Nofth
America, the practice, originally limited to
the E, spread among Indians and fron¬
tiersmen largely as aresult of rewards of¬
fered by colonial governments.
SCANDINAVIA, region of NW Europe.
Geographically it consists of the Sew-
dinavian peninsula (^out 300,(KX)sq mi)
occupied by Norway, Sweden and NW
Finland, but the term normally includes
Denmailc. Because of close historical
development, Iceland and the Faroe Is¬
lands are also covMed by the term in mat¬
ters of language, culture, peoples and
politics.
S C A N D I N AV I A N L A N G U A G E S , a
Germanic group of Indo-European lan¬
guages, comprising Danish, Faroese,
Icelandic. Norwegian and Swedish.
Icelandic preserves many features of Old
Norse, the common tongue of Viking
Scandinavia. The Scandinaa colonists who
took their language Wto NFrance,
Irelaid and England, Sto Sicily and Eto
Kiev and Byzantium were later assimi¬
lated or died out.
SCANDIUM, chemical element; symbol
Sc; at.wt. 44.9; valence 3. Scandium is
found in small proportions in many of the
heavy rare-earth ores in Scandinavia and
elsewhere and in many tin and tungsten
o r e s .

SCAR, area of fibrous tissue which forms
abridge between areas of normal tissue as
the end result of wound healing. The
fibrous tissue lacks the normal properties
of the healed tissue (e.g., it does not tan).
The size of ascar depends on the close¬
ness of the wound edges during healing;
excess stretching and infection widen
s c a r s .

SCARABS, afamily of BsmES which in¬
cludes the dung beetles, chafers and dor
beetles. Most of the 20,000 species are
scavengers of decaying organic matter,
especidly dung, or feed on the foliage and
roots of growing plants, as do the chafers,
many of which may bMome agricultural
pests.
SCARLATTI, Alessandro (1660-1725),
Ital ian composer. Aleading musical
scholar and teacher, he composed

).
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SCHELDE RIVER, or Scheldt, impor¬
tant navigable waterway of NW Europ>e.
Rising in Aisne department, NW France,
it flows 270mi Nand NE to Antwerp, Bel¬
gium then NW, as the East and West
Schelde rivers, through Holland to the
North Sea. The Delta Plan has sealed off
the East outlet. There are canal links to the
Rhine and Meuse rivers.
S C H E L L I N G , F r i e d r i c h W i l h e l m
Joseph von (1775-1854), German idealist
philosopher of the Romantic period, a
pioneer of speculative thought after kant.
Astudent contemporary of hegel, Schell-
ing later turned to religious philosophy
and mythology. Both existeotialism and
modem Protestant theology have been in¬
fluenced by him.
SCHENCK V. US, supreme court de¬
cision (1919) concerning free speech. C.
T. Schenck, general secretary of the
Socialist Party, was one of over 1,500
prosecuted under laws against espionage
and sedition. Applying atest of "clear and
present danger" to the nation’s security,
the Court ruled that Schenck's conviction
did not violate the First Amendment right
of free speech.
SCHIELE, Egon (1890-1918), Austrian
expressionist painter. His work, in¬
fluenced by the linear style of Gustav
Klimt, has great intensity, sometimes ex¬
pressed in harsh color and brushwork. It
includes nudes, portraits and landscapes.
SCHILLER,
Friedrich von (1759-1805), playwright,
poet and essayist, aleading figure of Ger¬
man hterature second only to his friend
GOETHE. Human dignity and spiritual
fieedom are central to his work, which
ranges from the poem Ode to Joy to the
STURM UND DRANG drama The Robbers
(178!) and the popular play Wilhelm Tell
(1804). As professor of history at Jena he
wrote on the th i r ty years ' war, later the
setting of his great dramatic trilogy Wal¬
lenstein (1799).
SCHIRRA, Walter Marty, Jr. (1923- ),
U S a s t r o n a u t , 1 9 5 9 - 6 9 , o n e o f t h e 7
original US astronauts. He and Thomas P.
Stafford piloted Gemini 6in the first space
rendezvous (1965) and he was command
pilot for Apollo 7(1968).
SCHISM, Great. See great scmsM;
P A P A C Y .

SCHIST, common group of metamorkuc
ROCKS which have acquired ahigh degree
of schistosity, i.e., the parallel arrange¬
ment of sheety or prismatic minerals
resulting from regional metamorphism.

Schistosity is simitar in nature and

origin to slatey cleavage (see slate) hut is
coarser. The major constituents of most
schists are either mica, talc, amphibolcs or
ch lo r i t e .

SCHISTOSOMIASIS, or bUbarzia,
PARASmc DISEASE caused by schistosoma
species of flukes. Infecrion is usually ac¬
quired by bathing in infected water, the
different species of parasite causing dif¬
f e r e n t m a n i f e s t a t i o n s . I n f e c t i o n o f t h e
BLADDER causes constriction, calcification
and secondary in fect ion, and can
predispose to bladder cancer.

Another fo rm leads to gastoo in tes t ina l
■n i A C r d i s e a s e w i t h u v e r i n v o l v e m e n t .
Antimony compounds are often effective
in treatment.

SCHIZOPHRENIA, formerly called
dementia praecox, atype of psychosis
characterized by confusion of identity.
HALLUCINATIONS, AUTISM, delusion and iJ-
logjcal thought. The three main types of
schizophrenia are catatonia, in which the
ind iv idua l osc iUates between exc i tement

and stupor: paranoid schizophrenia,
which is similar to paranoia except that
t h e i n t e l l e c t d e t e r i o r a t e s ; a n d
hebephrenia, which is characterized by
withdrawal from reality, bizarre or foolish
b e h a v i o r d e l u s i o n s , h a l l u c i n a t i o n s a n d
self-neglect.

Schizophrenia has been treated with an¬
tipsychotic drugs that relieve delusional
symptoms. Anewer drug, clozapine, is
more effective but can have apotentially
deadly side-effect.
SCHLESINGER, name of two famous
20th-century US historians. Arthur Meier
Schlesinger (1888-1965) is best known
for his The Rise of the City, 1878-1898
(1933) in the series he edited. A//ifMn> o/
American Life. He stressed the cultural,
social and economic cmitext of history.

A r t h u r M e i e r S c h l e s i n g e r , J r .
(1917- ). his son. won Pulitzer prizes fw
both The Age of Jackson (1945) and A
Thousand Days (1966), the latter written
after aperiod as specif assistant to Presi¬
dent Kennedy.
SCHLESWIG-HOLSTEIH state in N
Germany, 6,046sq mi, bordering Den-
marii. The capital Kiel lies at the Eend of
Kiel Canal, linking the North and Baltic
seas . The ma in economic ac t i v i t i es a re
dairy farming, fishing, shipbuilding and
engineering. Prussia annexed these two
Danish duchies in 1866. NSchleswig was
reunited with Denmark after WWl.
SCHLEY, Winfield Scott (1839-1911),
US nava l o fficer who led an Arc t i c ex -
pieditiOD which rescued A. W. greely in

a

ChristophJ o h a n n



S C H U B E R T 1 0 8 9

totclian) ideas to Christian doctrine. They
held that though reason was always
subordinate to faith, it served to increase
the believer’s understanding of what he
believed. Typical scholastic works are the
commentary on an authoritative text and
the quaestin. The latter is astereotyped
fonii in which the writer sets out opposing
author i t i es and then reconc i les them in
answering aquestion, aquinas* Summa
Theologica consists of asystematically
constructed series of quaesiimies.
SCHONGAtER, Mart in (1430-1491),
German engraver and punter, best known
for his engravings of religious subjects.
SCHOOL, institution who.se primary pur¬
pose is to impart knowledge. Tlie most
numerous and the most important kinds of
s c h o o l a r e t h o s e u s e d t o e d u c a t e t h e
young, from early childhood to early adul¬
thood, preparing them for the roles they
will play in society.
SCHOOLCRAFT, Henry Rowe (1793-
1864), US ethnologist and explorer. Agent
for the Lake Superior Indian tribes from
1822, he discovered the source of the Mis¬
s i s s i p p i R i n 1 8 3 2 a n d p u b l i s h e d
authori tat ive works on Indian culture and

legends.
S C H O P E N H A U E R .

1860), German philosopher, noted for his
doctrine of the will and systematic pes¬
simism. In The Worl^ as Will and Idea
(1819). his main work, he argued that will
is the ultimate reality, but advocated the
negation of will to avoid suffering, and the
seeking of relief in philosophy and the
arts. Schopenhauer’s ideas influenced
Niinv.scHEand modem existemtiausm.
SCHRODINGER, Erwin (1887-1961).
A u s i r i a n - b o m I r i s h p h y s i c i s t a n d
philosopher of science who shared with
P a u l D i r a c t h e 1 9 3 3 N o b e l P r i z e f o r
P h y s i c s f o r h i s d i s c o v e r y o f t h e
Schrodinger wave equation, which is of
fundamental importance in studies of
QUANTUM MECHANICS (1926). It was latct
s h o w n t h a t h i s w a v e m e c h a n i c s w a s
equivalent to the matrix mechanics of
H K I S E N B E R a

SCHUBERT, Franz Peter (1797-1828),
Viennese composer. He wrote nine sym¬
phonies. of which the Fifth (1816), Eighth
(1822) and Ninth (1828) are among the
world’s greatest. He is also famous for his
piano pieces and chamber music (especial¬
ly his string quartets), but above all for his
over 600 Lieder (songs), aform he raised
to unprecedented heights of expressive¬
ness and virtuosity. As well as individual
licder such as The Erl King and The Trout.

1884. Credit for victory over the Spanish
at Santiago de Cuba (1898) was disputed
between him and Admiral .Sampson.
SCHLIEMANN, Heinrich (1822-1890),
German archaeologist, best known for his
discover ies of Troy (1871-90) and
Mycenae (1876-78) . (See aegean
CIVILIZATION.)
SCHMALKALDIC LEAGUE, the as¬
sociation of Gemian principalities and
cities formed 1531, in the early reforma.
T i O N . t o d e f e n d t h e P r o t e s t a n t c a u s e
against the Holy Roman Emperor charus
Vand his Catholic allies. Despite the
League’s defeat in 1547, Lutheranism was
legalized by the Peace of augsburg
SCHMIDT, Helmut (1918-1992). chan¬
cellor of West Germany 1974-82. ASo¬
cial E)emocrat, he was party floor leader in
the Bundestag 1962-69, defense minister
1 9 6 9 - 7 2 a n d fi n a n c e m i n i s t e r 1 9 7 2 - 7 4 .
He succeeded Willy Brandi as chancellor
when the ianer resigned amid aspy scan¬
dal. In acontinent plagued with economic
difficulties. Germany under Schmidt
remained stable and prosperous. However,
violent radical groups were aproblem.
S C H N A B E L , A r t u r ( 1 8 8 2 - 1 9 5 1 ) .
Ausirian-US pianist. Best known for his
reflective recordings of Beethoven's
sonatas (which he edited), he was also a
notable interpreter of Mozart and Schu-
b e n ,
SCHNITZLER, Ar thur (1862-1931) .
Austrian playwright; he wrote about love,
lust and the personality basis of racism,
particularly anti-Semitism, in the Vienna
of Sigmund freud. His work included
Anaiol (1893), Flaying with Love (1896)
and Mern-Co-Round (1897) .
SCHOENBERG, Arnold (1874-1951).
German composer, theorist and teacher
who revolutionized music by introducing
twelve-tone music. His string sextet
Transfigured Night (1899) with harmonic
clashes was followed by the declaimed
songs of Pierrot Lunaire (1912) and ex¬
periments in whole-tone and finally serial
or 12-tone music culminating in his un¬
finished opera Moses and Aaron (1930-
51). Schoenberg emigrated to the US in
1933. (See also atonai.ity; scale.)
S C H O F I E L D , J o h n M c A l l i s t e r ( 1 8 3 1 -
1906), US Union general in the avu. war,

from 1864 commander of its Army of the
Ohio in the at i .anta campaign. Secretary
of war 1868-69. he was commander of the
US army 1888-95.
S C H O L A S T I C I S M , t h e m e t h o d o f
medieval Church teachers, or scholastics,

who applied philosophic (primarily Aris-

A r t h u r ( 1 7 8 8 -
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he wrote song cycles, among them The
Maid of the Mill and Winter’s Journey.
SCHULLER, Guotber (1925- ) , U S
perfbnncr, conductor and composer. A
horn player with the Metropolitan Opera
(1945-59), he became president of the
New England Conservatory in 1966.
Combining ja2Z and twelve-tone techni¬
ques in whu he called "third-stream
music," he wrote chamber and orchestral
worits and operas.
SCHULZ, Charles Monroe (1922-), US
canoonist, creator (1950) of the comic
strip Peanuts.
S C H U M A N , R o b e r t 0 8 8 6 - 1 9 6 3 ) ,
French statesman. Prime minister 1947-4S
and fo re ign min is ter 1948-52, he
launched the "Schuman Plan" which resul¬
ted in the European coal and steel com¬

munity, precursor of the Common Market.
SCHUMAN, William (1910-1992), US
composer. His symphonies, chamber
music, ballets and opera are known for
their riiythmic vivacity and their debt to
jazz. His 1942 cantata, AFree Song, won.
the first Pulitzer Prize for music. He was

president of the Juilliard School of Music
(1945-62) and of Lincoln Center for the
Performing Arts (196269).
S C H U M A N N , R o b e r t A l e x a n d e r
(1810-1856), major German composer
whose compositions and music journal
greatly influenced the music of his time.
He did much to make known the early
music of CHOPIN and brahms. Though he
wrote orchestral and chamber music, he
best expressed his ardent Romanticism in
his piano works and Lieder (songs), most
of the latter composed in 1840, when he
married Clara Wieck, aleading pianist.
SCHUMPETER, Joseph Alois (1883-
1950), Austrian-bom Harvard economist.
After studying economic development and
business cycles, he concluded that
monopoly companies and government
iniervention would stifle the entrepreneur,
the moving force of capitalism, and that
socialism would result.
SCHURZ, Carl (1829-1906), German-
US state.sman. Ex i led af ter the German
revolution of IMS, he supported Lincoln,
who named him minister to Spain (1861).
After civu, war service as abrigadier-
general he was Republican senator for
Mo., and an influential journalist, oppos¬
ing President Grant’s policies.

He helped form the uberal repubucan
PARTY and was Hayes’ secretary of the in¬
terior (1877-81).
SCHUYLER, Philip John (1733-1804),
A m e r i c a n s o l d i e r a n d s t a t e s m a n w h o

served as major-general in the Continental
army during the Revolutionary War. He
served three terms in the N.Y. senate be¬
tween 1780 and 1797, and was one of the
first two US senators from N.Y. (1789-91
and 1797-98).
SCHWAB, Char ies M ichad (1862-
1939). US industiialisL After helping to
build and becoming president of the
Carnegie Steel Co. (later J. Pierpont
Morgan's US Steel Coip.), he headed and
expanded the rival Bethlehem Steel Corp.
from 1903.
SCHWARTZ, Delmore (1913-1966),
US poet admired for his rhapsodic yet
philosophic style. His woiks include In
Dreams Begin Responsibilities (1938),
Summer Knowledge (1959) arid ian and
Lost Poems of Delmore Schwartz (1979).
SCHWARZKOPF, Elisabeth (1915- ).
German soprano, famous for operatic per¬
formances of Mozart, Strauss and Wagner
in Vienna and London and later for her
expressive singing of German Lieder.
SCHWARZKOPF,
(1934- ), US Army general, commander
of coalition forces in the Gulf War {1990-
91). Ahi^y decorated veteran of two
tours of duty in the Vietnam War, he was
appointed (1988) commander in chief of
the US Central Command with the task of
updating US contingency plans for war in
the Middle East. When Iraq invaded
Kuwait (Aug. 1990), he directed the
deployment of massive US forces to Saudi
Arabia and in Jan.-Febr. 1991 commanded
the decisive air and land campaign against
Iraq. He retired in Aug. 1991.
SCHWEITZEIL Albert (1875-1965),
German musician, philosopher, theo¬
logian, physician and missionary. An
authority on Bach, and anoted performer
of Bach's organ music, he abandoned an
academic career in theology to study
medicine and became (1913) amissionary
doctor in French Equatorial Africa (now
Gabon). He devoted his life to the hospital
he founded there. His many writings in¬
clude The Quest of the Historical Jesus
(1906). Schweitzer won the 1952 Nobel
Peace Prize for his inspiring humanitarian
w o r k .
SCIATICA, acharacteristic pain in the
distribution of the sciatic nerve in the teg
caused by compression or irritation of the
nerve. The pain may resemble an electric
shock and be associated wi th numbness

and tingling in the skin area served by the
nerve. One of the commonest causes is a
SUPPED DISK in the lower lumbar spine.
SCIENCE FICTION, l i te rary genre

H . N o r m a n
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cal led
against Carthage in the third Punic War,
capturing and destroying the city in 146
B C .
SCOLIOSIS, acurvature of the spine to
one side, with twisting. It occurs as acon¬
genital defect or may be secondary to
spinal
fibromatosis . Severe scol ios is , o f ten as¬

sociated with kyphosis, causes hunchback
deformity, loss of height, and may restrict
cardiac or lung function.
SCONE, Stone of, coronation seat of
Scottish kings, removed to Westminster
Abbey by Edward Iin 1296. Scottish
nationalists reclaimed it briefly 1950-51.
Traditionally, Scone village. EScotland,
was the picts' capital.
SCOPES TRIAL, famous 1925 prosecu¬
tion of abiology teacher for breaking a
new Tenn. law forbidding the teaching of
BvournoN in state-supported schools. In-
terwar religious fundamentalism secured
s u c h l a w s i n s e v e r a l S s t a t e s . F o r t h e
defense Clarence darrow unsuccessfully
pitted himself against the orthodoxy of
Wil l iam Jenmngs bryan; the Tenn.
supreme court reversed the conviction on
atechnicality, but the law was repealed
only in 1967.
SCORPION FLY, aharmless insect with
transparent or colored wings and long,
dangling legs. Some species are wingless.
The long legs arc used to trap smaller in¬
sects, which are then bitten and eaten. The
caterpillarlikc larvae are also flesh eaters.
SCORPIONS, ahomogeneous group of
terrestrial arachnids having two for¬
midable palps (claws) held in front of the
head and astinging tail curled forward
over the back. All scorpions have a
poisonous sting but few are dangerous to
man. The sting is usually used in defense,
or with the palps in catching prey. Scor¬
pions are restricted to dry, warm regions
of the world and feed on grasshoppers,
crickets, spiders and other artttropods.
SCOTCH. See whiskey.

SCOTCH-IRIS^ the people of Scottish
descent who emigrated to North America
from Northern Ireland after 1713. They
were largely descendants of the Scots who
had colonized Northern Ireland.
SCOTLAND, former kingdom, now part
of the UNriED kingdom (see also great
BRiTAiN). Covering NBritain and the He¬
brides, ORKNEY and SHETLAND ISLANaS, it IS
30,414sq mi in area. Over 50% of the
population is uiban; major cities include
Edinburgh, the capital and cultural center,
Glasgow, the industrial center, Aberdeen

A f r i c a o u s M i n o r , c o m m a n d e dwhich may loosely be defined as fantasy
based upon speculation about scientific or
social development. Probably the first true
science fiction, or sci-fi, work was
Frankenstein (1818) by Mary shelley; it
developed astill popular theme, mao’s in¬
ability to control what his research
reveals. Only with the works of Jules
VERNE and H. G. wells, however, did sci-
fi break away from supernatural fantasy.

In the US in the 1920s "pulp" magazines
popularized the form, but all loo often
debased it. John W. Campbell's magazine
Astounding (founded 1937, now called
Analog) revitalized the genre through its
consistently high literary standards: it nur¬
tured writers who today lead the field,
among them Isaac asimov, Robert Hein-
lein, Poul Anderson, Hal Clement, Eric
Frank Russell and many others. Many sci-
fi writers, such as Asimov, Arthur C.
Clarke, Ray bradbury, Kurt vonnecut
and John Wyndham have become
household names; others, such as Fritz
Leiber, Brian Aldiss, Robert Silverfaerg,
Alfred Bester and Theodore Smrgeon, arc
less we l l known ou t s i de t he fie ld . The
critical acclaim they and newer writers
such as Larry Niven, Harlan Ellison,
Samuel Delany, Stanislav Lem and Ursula
K. Le Guin receive indicates that the best
science fiction may rank with the best
contemporary general fiction.
SCIENTOLOGY, religious philosophical
movement stressing self-redemption
which originated in US in the 1950s
and was incorporated as achurch in 1965.
Based on L. Ron Hubbard's theory of
dianetics, a"modem science of mental
health," Scientology holds that all aspects
of ind iv idual human behavior are l inked
and must be harmonized; it also piosits a
life energy in the universe at large which
affects human behavior.
SCILLY ISLANDS, group of rocky is¬
lets, 30mi Wof the Stip of Cornwall, SW
England. The population of the five in¬
habited islands (^ mi) live off tourism
and flower growing.
SCIPIO, name of apatrician family of an¬
cient Rome which t^ame famous during
the PUNIC WARS. Publius Cornelius Sdpio
(236-184 BC). caUed Africanus Major,
conquered hannibal in the second Punic
War. He drove the Carthaginians from
Spain, invaded Africa, and forced Han¬
nibal to return from Italy to meet him. The
resulting battle of Zama (202 BC)
destroyed Carthaginian power.

Publius Cornelius Scipio Aemilianus
(185-129 BC). his adopted grandson.

including neuro¬diseases
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in abHzzaid, only llmi from the next
supply point.
SCOTT, Sir Walter (1771-1832), Scot¬
tish poet and the foremost Romantic
novelist in the English language. Scott
was the inventor of the historical novel,
and h i s v i v id rec rea t i ons o f Sco t l and ’s
past were widely read throughout Europe.
He started by writing popular narrative
poems, iiKluding The Lay of the Last
Minstrel (1805). After these successes he
turned to fiction, and completed 28 novels
and many nonfiction worla. His novels in¬
cluded Waverley (1814), The Heart of
Midlothian (1818) and/van/ioe (1819).
SCOTT, Winfie ld (1786-1866) , US
political and military leader, known as
"Old Fuss and Feathers" for his obsession
with procedure and detail and for his
elaborate un i forms. Scot t became ahero
for his part in the war of isi2. He was ac¬
tive in the Indian wars and in 1846 was
appointed acommander in the Mexican
WAR, and captured Mexico City. In 1852
he was the unsuccessful Whig presidential
c a n d i d a t e . H e c o m m a n d e d t h e U n i o n
Army until 1861.
SCOTTSBORO CASES, celebrated US
legal cases involving nine uneducated
black youths who were accused in 1931 of
raping two while women on afreight train
in Ala. Indicted and tried in Scottsboro, all
the youths were found guilty, and eight
were sentenced to death. They had no
defense counsel unt i l two lawyers
volunteered to aid them on the day of the
trial. The first Scottsboto Case, Powell v.
Alabama, reached the US Supreme Court
in 1932. The court reversed the convic¬
tions on the ground that failure to provide
adequate coun.sel for the boys violated the
"due process" clause of the 14th Amend¬
ment. Three years later the second case,
N o r r i s V . A l a b a m a , r e a c h e d t h e U S
Supreme Court; it reversed the convictions
bemuse blacks had been excluded from
the grand jury that indicted the youths. Ul¬
timately, all of the youths but one (who
escaped) were released from prison.
SCRANTON, WilUam Warren (1917),
entrepreneur and politician, governor of
Pennsylvania (1963-67).
governorship he served in the House of
Representatives
served as ambassador to the UN (1976-
77).
SCREW, ausually cylindrical member
with acont inuous hel ica l r ib , used e i ther
a s a f a s t e n e r o r a s a f o r c e a n d m o t i o n
m o d i fi e r .

SCRIBE, professional copier of books by

a n d D u n d e e . E n g l i s h i s s p o k e n
everywhere, but some 77,000 Scots in the
NW also speak Gaelic.

Scotland was one of the fust industrial¬

ized countries; its economy rests on iron
and steel, aluminum, shipbuilding, chemi¬
cals, North Sea oil and the immensely
lucrative whiskey industry. Agriculture,
mainly grain, sheep and cattle, and fishing
are also important. Educational standards
are among the world’s highest, and cul¬
tural l ife flourishes.

Scotland's original inhabitants were the
Piers, displaced by the Scots, Britons and
Angles. United under Kenneth 1Mac-
Alpin, the country maintained an embat¬
tled independence from England, ensured
by ROBERT THE BRUCE. Abrief Renaissance
flowering under james iv ended in disaster
at flodden field, and in the turmoil of the
REFORMATION. James VI (James iof
England) united the crowns of Scotland
and England, but union of government
came only in 1707. I t was widely
resented, and England fueled this by at¬
tacking Scottish autonomy and prosperity;
this helped incite the two jACOBrtE rebel¬
lions (1715 and 1745). Agreat cultural
rebirth foUowed, but also the hardships of
the INDUSTRIAL REVOLUTION and Highland
depopulation for sheep fanning. Devolu¬
tion (i.e., greater autonomy) was defeated
by referendum vote in 1979.
SCOTLAND, Church of. See church of
S C O T L A N D .

SCOTLAND YARD, headquarters of the
Criminal Investigation Department (C.I.-
D.) of the London Metropolitan Police. Its
jurisdiction covers 786sq mi containing
more than eight million people. It also
coordinates police work throughout
Britain and provides national and interna¬
tional criminal records.

SCOTS, English-based dialect of the
Scottish Lowlands (not gaeuc, adifferent
language). Its literary form flourished
fixim the 13th to the mid-16ih century, in
the poetry of William dunbar and Gavin
Douglas, and was revived by Allan Ram¬
say and Robert burns in the 18th century.
SCOTT, Robert Falcon (1868-1912),
British explorer remembered for his fatal
attempt to be the first to reach the South
Pole. In 1911 he led four men with sleds
9 5 0 m i f r o m t h e R o s s I c * S h e l f t o t h e
South Pole. They arrived on Jan. 18,1912,
only to discover that amundsen had
reached the Pole amonth before. Scurvy,
f r o s t b i t e , s t a r v a t i o n a n d b i t t e r w e a t h e r
hampered the grueling two-month return
journey, and the last three survivors died

B e f o r e h i s

( 1 9 6 1 - 6 3 ) . H e a l s o
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hand before the development of printing,
found in royal courts. The name was ear¬
lier applied to the ancient Hebrew teachers
of the Law, the Sopherim, the first of
whom was Ezra (c400 BC). Sopherimrevised and transmitted the text of ̂ e Old
Testament, extending the basis of the Oral
L a w .
SCRIPPS, Edward Wyllis (1854-1926),
US newspaper publisher, founder of the
first newspaper chain and of the wire ser¬
vice that eventually became United Press
International. Beginning in the Midwest
and West his chain spread into 15 states,
by 1922, when Roy Howard, manager of
UPI, became apartner. TTie Scripps-
Howard organization subsequently ac¬
quired newspapers in nearly every state in
the Union.
SCROFULA, TUBERCULOSIS of the lymph
nodes of the neck, usually acquired by
drinking milk infected with bovine or
atypical mycobacteria, and involving en¬
largement of the nodes with formation of a
cold ABSCESS. The eradication of tuber¬
culosis in cattle has substantially reduced
t h e i n c i d e n c e . Tr e a t m e n t i n c l u d e s a n ¬
tituberculous CHEMOTHERAPY. It used to be
called the King’s Evil as the royal touch
was believed to be curative.
SCULPIN, any of the numerous, usually
small fish of the family Cottidae, found in
both salt water and freshwater, principally
in northern regions of the world. Sculpins
are elongated, tapered fish and charac¬
teristically have wide, heavy heads. The
gill covers are armed with one or more
spines, the pectoral fins are large and fan¬
like.
SCULPTURE, the artistic creation of
three-dimensional forms in materials such
as stone, metal, wood, or even canvas or
foam rubber. (This article deals mainly
with Western sculpture. For some other
periods of sculpture see: aecean civtuzA-
TION; GREEK ART and ARCHITECTURE; COLUM¬
BIAN art; roman ART and architecture)

High cost and durability tended to make
ancient sculpture an official and conserva¬
t i v e a n f o r m . T h i s i s e v i d e n t i n t h e
monumental sculpture of Egypt, which
changed little in 2.000 years. Greek
sculptors, who set enduring standards of
taste and technique, aimed to portray
beauty of soul as well as body, and ideal¬
i z e d t h e h u m a n f o r m , i n t h e A r c h a i c
period (about 630-480 BC) Egyptian in¬
fluence is evident in the ftontal, stylized
figures, showing little movement or emo¬tion. (ireater realism led to the classical
perfection of phidias. and in the 4th cen¬

tury to pRAxnELES, with his more sensuous
forms and wider range of expression. The
HELLENISTIC AGE favored an exaggerated
style, of which the iMOCoiin sculpture and
the Winged Victory of Samoihrace are fine
examples. Roman sculpture was deeply
indebted to Greek art, but was also under
ETRUSCAN influence, and excelled at realis¬
tic portraiture,
■nje Western tradition revived AD clOOO

with the elongated, stylized figures of
ROMANESQUE, leading to the more graceful
and expressive sculptures of gothic art.
renaissance sculpture, starting about
1350, was dominated by the Itaiians.
GHtBERTT and DONATELLO treated classical
models in anew spirit, and Michelangelo
gave to works such as his David an inner
tension quite foreign to classicism. The
elegant mannerism of Benvenuto cellini
and the elaborate baroque of BERNINI gave
way about 1800 to the neoclassical reac¬
t i o n o f H O U D O N , C A N O VA , a o d T H < » -
v a l d s e n .

The greatest 19th-century sculptor,
RODIN, created astyle of p^ially un¬
worked figures, such as his Balzac, in¬
fluencing EPSTEIN. This century has seen
the abstract ait of brancusi and arp. while
Henry moore and giacomfiti showed in¬
terest in the human form. Outstanding
American sculptors are David smith and
CALOER, who invented mobiles.
SCURVY, or vttamin Cdeficiency, in¬
volving disease of the skin and mucous
membranes, poor healing and anemia; in
infancy bone growth is also impaired. It
may develop over afew months of low
dietary vitamin C. beginning with malaise
and weakness. Skin bleeding around hair
fol l icles is characterist ic, as are swollen,
bleeding gums. Treatment and prevention
consist of adequate dietary vitamin C.
SCYLLA AND CHARYBDIS, per i l s
faced by odysseus in the Straits of Mes¬
sina. Scylla was asix-headed monster who
ate a l l w i th in reach. Charybd is a
whirlpool. "Between Scylla and Charyb¬
dis” means astraight, narrow course be¬
tween two dangers.
SEA ANEMONE, acylindrical animal
with aring of tentacles, familiar on rocky
shores. Sea anemones belong to the
division of the animal kingdom known as
Cnideria, and are related to the jellyfish.
The body of the anemone consists of a
hollow sac with amouth at one end. The
base of the sac is fastened to arock and
the mouth is sunounded by aring of ten¬
tacles armed with stinging cells. The sea
anemones feed on fish and o ther smal l
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animals which they catch with their ten¬
tacles and force into their mouths.
SEA-BED MINING, the extraction of
resources from the ocean floor. Although
there are massive mineral deposits in die
rocks of the deep ocean floors, no technol-

Siy exists at present for extracting them,uirent interest is focused mainly on the
small (one- to three-inch) round man¬
ganese nodules that litter the floors of
deep oceans. The nodules contain iron,
(»bait, nickel and copper as well as man¬
ganese, and represent apotentially rich
minerals source awaiting the development
of efficient deep-sea mining methods.
S E A B D R Y , ■
American clergyman, first bishop of the
P r o t e s t a n t e p i s c o p a l c h u r c h . H i s c o n ¬
secration, refused by the English bishops,
was carried out by the Scottish Episcopal
Church (1784) and confirmed by his own
church in 1789.
SEA COWS, an order, Sirenia, of aquatic
mammals. Probably evolved fiom a
marsh-dwelling ancestor related to die
elephants, ail the Sirenia are completely
aquatic and seallike, with the foidimbs
modified into flippers and the hindlimbs
f u s e d i n t o t h e h o i i z o n i a l fl u k e s o f a
whaiel ike tai l .

SEA HORSES, small, highly-specialized
fishes closely related to pipefishes. Uni¬
que among fishes in that the bead is set at
rî  angl̂  to the body, (hey swim with
the body held vertically. The body is en¬
cased in bony rings or plates. Thm is no
tailfin and hind pan of the body is
(xefaensile and may anchor the fish in
seaweed. Males brood the eggs in special
pouches on the belly.
SEA LILY, adelicate animal shaped like
aplant. It is related to the starfishes. Its
body has askeleton of chalk and consists
of astalk with five arms at one end. Hie
arms branch repeatedly so that the animal
has afeathery appearance. The largest is
2ft but 70 ft fossils have been found.
SEA ISLANDS, cha in o f more than 100
is lands i n t he A t l an t i c o f f t he coas t o f
S.C., Ga., and Fla. Settled by the Spanish
in the 16th c^tury, the islands were in the
early 19th century the first important
North American cotton-growing region.
Many a re now resor ts o r w i ld l i f e
s a n c t u a r i e s .

SEA LION^ family Otariuku, eared
seals, differing from true seals in having
external ears and an almost hairless body.
These are the animals most commonly
seen in circuses and zoos. Hiey are large
creatures-males may measure ̂ tween 2-

3m (6.6-9.8ft)-and are active marine car¬
nivores, feeding on fishes, squids and
other mollusks.
SEALS, members of the mammal order
Pinnipedia, which includes both the sea
lions, and the true seals of the family
Phocidae. True sealshavc no external ears

and have athick coat of strong guard
hairs.

Seals are animals of the colder seas of
both hemispheres. Northern species (sub¬
family Phocinae) include the Warded seal,
the gray seal ar̂  the common or harbor
seal . Southern species (subfami ly
Monachinae) include (he monk seals,
el^hant seals, crabeaier and Weddell
seals. Most seals are gregarious; all are
pel^c and many come ashore only to
breed. Asingle, light-colored pup is bom
and further mating takes place immedi¬
ately afterward. Males form harems of
females on (he breeding grounds. Many
species are now uncommon, having been
formerly extensively hunted for their skins
and meat.
SEARCH WARRANT, in law, acourt
order issued to ̂ ve law officers ̂ audio
lity to enter and search private premises
for evidence, persons, contraband goods,
or illegal equipment such as counterfeiting
machinery. "Unreasonable searches and
s e i z u r e s " a r e f o i b i d d e n i n t h e F o u r t h
Amendment to the US Constitution, and
the scope of such awarrant is severely
l i m i t e d .
SEARS TOWER, tallest inhabited build¬
ing in the world (l,454ft)i built in the mid-
1970s, Chicago office building of Sears
R o e b u c k . P r e f a b r i c a t e d w e l d e d s t e e l
f r a m e s f o r m a v w t i c a l c o r e f o r t h e 11 0
floo rs .
SEASICKNESS. See MonoN sickness.
SEA SNAKES, afamily, Hydrophidae. of
poisonous snakes that live permanently in
the sea and are fully adapt̂  to an aquatic
existence, swimming with asculling ac¬
tion of the paddle-̂ aped tail. They are
ftiliy air-breathing but can submerge for
long periods. They feed on small fishes,
immobilizing tliem first with apotent,
fast-acting venom.
SEASONS, divisions of the year, charac-
t^zed by cyc l i ca l changes in the
predominant weather pattern. In the
temperate zones there are four seasons;
spring, summer, autumn (fail) and winter,
■^ese result from the constant inclination
of the earth’s polar axis (66* from the
ecliptic) as the earth orbits the sun: during
summer in the NHemisphere the NPole
is t i l ted toward the sun. in winter—when

S a m u e l (1729-1796),
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in the skin which secrete sebum, afatty
substance that acts as apntlective and wa-
ter-repellant layer on skin and allows the
epidermis to retain its suppleness. Sebum
secretion is fairiy constant but varies from
i n d i v i d u a l t o i n d i v i d u a l . O b s t r u c t e d
sebaceous glands become blackheads,
which are the basis for acne.
SEBASTIAN, Saint (d. c288). early
Christian martyr. Legend relates that he
was acaptain under the Roman Emperor
DIOCLETIAN, and was sentenced, as aChris¬
tian, to die by archery (a scene recorded in
many Italian paintings). He survived but
was finally clubbed to death in the Am-
>hitheater.
l E B O R K H E A . S e e d a n d r u f f .

S E C E S S I O N , i n U S h i s t o r y, t h e
withdrawal of the Southern states from the
Federal Union, I860-61. Aright of seces¬
sion, arising astates- r ights inter¬
pretation of the Constitution, was claimed
in the early 1800s by the defeated Federa¬
list Party in New England. The concept
d ied in the US when the c i v tL warovu .
WAR ended in the Southern states’ defeat.
SECOND, base unit of time in the SI
metric system. The second is defined in
terms of radiat ion emit ted from atoms of
the element cesium under specified condi¬
t ions .
S E C O N D C O M I N G , o r P a r o u s i a
(Greek; arrival), in Christian eschatolo¬
gy, the return of jesus aiRisr in glory to
end the present order, to raise the dead
(see resurrection) and to summon all to
the last JUDGMENT.

The Second Coming was prophesied by
Christ himself and by St. Paul; the early
Church, and many advenitst groups
since, regarded it as imminent; some cults
s u c h a s t h e j e h o v a h ’ S w o n e s s e s h a v e
repeatedly forecast its date.
SECRETARY BIRD, the only l iving
bird of prey of terrestrial habits. It is a
long-legged bird, with abody slender but
powerful, 4ft long with a7ft widespread.
Twenty black crest feathers make it appear
to be carrying quill pens behind the ears,
as secretaries once did.
SECRETSERVICE, US. abranch of the
US iTtEASURY Department. Established
1865 to suppress the counterfeiting of cur¬
rency, it b«ame responsible for protecting
the president after the assassination of
President William mckini^ (1901). It
now also guards the vice-president, the
pre.sident-elect, and presidential can¬
didates.
S E C U R I T I E S A N D E X C H A N G E
COMMISSION (SEC), an independent

the solar radiation strikes the hemisphere
more obliquely—away from the sun. The
summer and winter solstices (about June
21 and Dec. 22), popularly known as mid¬
summer and midwinter, strictly speaking
mark the beginnings of summer and
winter, respectively. Thus spring begins
on the day of the vernal equinox (about
Mar. 21) and autumn at the autumnal
equinox (about Sept. 23).
SEA SQUIRT, any member of the invM-
tebra te c lass Asc id iaca , mar ine an ima ls
with some primitive vertebrate features.
Sea squirts are fixed growing organisms
resembling potatoes more than animals;
they are found in all seas, from the inter¬
tidal zone to the greatest depths. TTie body
has an outer protective covering, the tunic.
There are two large pores, one to take
water into the body cavity, the other to
expel it,
SEATTLE, largest city in Wash., the
financial and commercial center and major
port of the Pacific Northwest, seat of King
Co. Seattle lies on Elliott Bay (Puget
Sound), and its chief industrie.s are
aerospace production, steel, shipbuilding,
food-processing and chemicals. Settled in
1852, Seattle rapidly expanded after the
1897 Alaska gold rush, and again follo¬
wing the boom created by WWII. Pop
1,9732,400,
SEA URCHINS, spiny marine echino-
derms with spherical to somewhat flatte¬
ned form, occurring worldwide. The basic
■Structure is asf^ere of 20 columns of cal¬
careous plates. Within this "test," the in-
tonal structures, gut, gonads and water-
vascular system, are looped around the in¬
side wall, "nie center of the sphere is
empty. The test bears tubercles and short
spines, and also the pedicellaria; motile,
pincerlike organs which clear the surface
of detritus. Tube feet protrude through
pores in the test, arrange in double tows
down the sides.
SEAWEED, popular name for the ajxsae
found around coasts from the shore to fair¬
ly deep water. Commonest are the brown
dgae or wracks. Some, such as blad-
derwrack, clothe the rocks between tides;
others live up to 12m (39.4ft) deep. The
large brown ̂gae (kelps) sometimes form
thick beds of long, tangled fronds, with
tough, well-anchored stems. Gulfweed is
another widespread species. Delicate
green and red seaweeds live mainly in
rock pools. Seaweeds provide food and
shelter to sea animals; many are used by
man for food, fertilizer, iodine and gelatin.
SEBACEOUSGLANDS, small glands
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without exception, upheld their convic¬
tions.

SEDUM, commonly called stonecrop or
orpine, genus of herbaceous to woody
plants. Species are found throughout the
temperate areas of the Northern Hemi¬
sphere and in tropical mountains. Many
species are low-growing garden plants.
SEED, the mature reproductive body of
ANGIOSPERMS and GYMNOSPEKMS. It alSO
represents aresting stage which enables
the HANTS to survive through unfavorable
conditions. The OEStMiNATioN period v^es
widely from plant to plant.

Seê  develop from the fertilized ovule.
Each seed is covered with atough coat
called ate.sia and it contains ayoung plant
or embryo. In most seeds three main
regions of embryo can be recognized; a
radicle, which gives rise to the root; a
plumule, which fotins the shoot; and one
or two seed leaves or cotyledons which
may or may not be taken above ground
during germination.

Plants that produce one seed leaf are
called monocotyledons and those that
produce two, dicotyledons. The seed also
contains enough stored food (often in the
cotyledons) to support embryo growth
during and after gemtination. It is this
s to red f ood wh i ch i s o f va lue t o man .
Flowering plants produce their seeds in¬
side aFRUIT, but the seeds of conifers lie
naked on the scales of the cone. Distribu¬

tion of seeds is usually by wind, animals
or water and the form of seeds is often

adapted to aspecific means of dispa^.
(See also pollination; REPROOocncw.)
SEEGER, Alan (1888-1916), US poet.
He joined the French Foreign Legion at
the ou t tneak o f WWI and was k i l l ed in
France. Among his Collected Poems
(1916) is the famous "1 Have aRendez¬
vous with Death."
SEEGER, Pete (1919-
singer. Amaster of the 5-siring banjo and
12-string ̂ iiar, he led tire 1950s revival

of interest in folk music with his group the
Weavers. Many of his own freedom and
pacifist songs have become classics of
fo lk mus ic .
SEEING EYE DOGS, dogs trained to
guide the blind. The majority of US guide
dogs are German sh^huds, and are
schooled by The Seeing Eye Inc., founded
in 1929 by Dorothy Harrison Eustis.
SEGAL, George (1924- ), US sculptor.
He is best known for h is l i fe-s ize whi te

figi^, resembling plaster casts of his
subjects, placed in natural settings, such as
adoorway or behind asteering wheel.

agency of the US government set up in
1934 to protect investors in securities
(slocks and bonds). It requires disclosures
of the structure of all public companies
and registration of all securities ex¬
changed. SEC hears complaints, initiates
investigations, issues brokerage licenses,
and has broad powers to peî ize fraud.
(See STOCKS and stock market.)
SEDATIVES, DRUGS that reduce anxiety
and induce relaxation without causing
sleep; many are also hypnotics, drugs that
in adequate doses may induce sleep, bar¬
biturates were among the earlier drugs
used in sedation, but they have fallen into
disfavor because of addiction, side-effects,
dangers of overdosage and the availability
of safer alternatives. Benzodiazepines
(e.g., Valium, Librium) are now the most
often used.
SEDDON, James Alexander (1815-
1880), US poLtician, Conf^erate
secretary of war (1862-65). He was a
close friend of Jefferson Davis, the Con¬
federate president. He served in the US
House of Representatives before the avn.
W A R .

SEDGE, grasslike plants of damp places.
They have tr iangular, flattened, or
cylindrical stems and the leaves arise from
sheaths that enclose the stem. The flow»s
are in clusters grouped in aspikelet. True
sedges have trian^ar stems and are
found throughout the temperate zones of
the world.

SEDIMENTARY ROCKS, one of the
th ree ma in rock c lasses o f t he ea r th ' s
crust. They consist of weathered (see
erosion) detrita] fragments of igneous,
metamorphic or even sedimentary rock
transport^, usually by water, and
deposited in distinct strata. They may also
be of organic origin, as in coal and some
organic limestone, or they may be formed
by chemical processes, as in the
evapoiites. Most common are shale,
sandstone and limestone. Sedimentary
rocks frequently contain fossils, as well as
most of the earth's mineral resources.
SEDITION, advocating the violent over¬
throw of the government. During WWI,
Congress passed sedition and espionage
acts that banned communicai ions attack¬

ing the US government In appealing con¬
v i c t i o n s u n d e r t h e s e a c t s t o t h e U S

Supreme Court, defendants claimed a
violation of their freedom of speech and
press. The Court paid some attention to
Justice HOLMES'S "clear and present
danger" test, but gave more weight to the
"evil mffint" of the defendants and.

), US folk
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Thrace to India. Seteucid kings founded
many Greek senlements and promoted
commerce, but the empire dwindled
through secession and revolt, until Syria
fell to Rome in 64 BC.

SELJUK^ the Turks who came from
central Asia in the IIth century to found
dynasties stretching from the borders of
India to the Mediterranean Sea. They
adopted Arabic culture and championed
Islam, but soon fragmented into rivd prin*
cipaJities weakened by Crusaders and by
the Mongols, to whom they fell in the
13th century. The ottoman empire rebuilt
Turkic power from the 1300s.
SELKIRI^ Alexander (1676-1721).
Scottish sailor whose life as acastaway in*
spited Daniel i^Fr^s novel Robinson
Crusoe. In Sept 1704, after aquarrel with
his privateer captain. Selkirk chose to be
put ashore on one of the uninhabited Juan
F e r n a n d e z i s l a n d s . H e w a s r e s c u e d i n
1709.
SELKIRK, Thomas Douglas, 5th Earl
of (1771-1820), Scottish colonizer. He
helped refugees from the Scottish high¬
land clearances to settle in Prince Edward
Island (1803) and founded the red rivek
SEmEMErr r in 1811.
SELYE, Hans (1907-1985), Austrian-
bom Canadian physician best known for
his work on the ̂ ysiological effects of
enviromnentai stress, which he suggested
might cause certain diseases.
SEMANTICS, the study of meaning,
concerned both with the relationship of
words and symbols to the ideas or objects
that they represent, and with tracing the
histories of meanings and changes that
have taken place in them. Semantics is
thus abranch bo th o f l i ngu is t i cs and o f
U X i l C .

General semantics, propounded primari¬
ly by Alfred korzybskl holds that habits
of thought have lagged behind the lan¬
guage and logic of science: it attacks such
Aristotelian logical proposals as that noth¬
ing can be boA not-x and x, maintaining
that these are simplifications no longer
val id.

SEMAPHORE, system of visual signal¬
ing using movable arms, flags or lights to
represent letters and numbers. The fust
such system was introduced by Claude
Chappe (1763-1805): it used towers 8to
16km apart. Semaphore is still used for
signaUing between ships and on some
rai l roads.
SEMICONDUCTOR, amaterial whose
electrical conductivity is intermediate be¬
tween that of an insulator and conductor at

S E G O V I A , A n d r f e ( 1 8 9 3 - 1 9 8 7 ) ,
Spanish guitarist, most celebrated of
modem players. He did much to revive
serious interest in the guitar, transcribing
many pieces for it. falla. villa-lobos and
others composed works for him.
SEGREGATION, in sociology, practice
of restricting people to certain areas of
residence or to seperate institutions
(schools, churches) and facilities (parks,
playgrounds) on the basis of race or al¬
leged race.
SEINE RIVER, France’s principal water¬
way. Rising on the Lang^ Plateau NW
of Dijon, it winds 475ini NW to Paris,
where over 30 bridges span it, through
Rouen and Normandy, to the English
Channel. It is the main artep' of RfRt-
reaching river system converging on Paris.
Canals link it to the Loire, Rh6ne, Rliinc
and Schelde rivers.
SEISMOGRAPH, instniment used to
delect and record seismic waves caused by
EARTHQUAKES, nucIeoT explosions, etc.: the
record it produces is aseismogram. The
simplest seismograph has ahorizontal bar,
pivoted at one end and with arecording
pen at the other. The bar, supported by a
spring, bears aheavy weight. A-s the
ground moves, the bar remains roughly
stationary owing to the inertia of the
weight, while tlK rest of the equipment
moves. The pen traces the vibrations on a
moving belt of paper. Seismographs are
used in seismic prospecitno.
SEISMOLOGY, abranch of geophysics
concerned with the study of earthquakes.
seismic waves and their propagation
through the earth's interior.
S E L E C T I V E S E R V I C E . S e e d r a f t .
S E L E N E , i n G r e e k r e l i g i o n , t h e
personification of the moon as agoddess.
She was worshipped at the new and full
moons. Her parrats were the Titans Hy¬
perion and Theia; her brother was Helios,
the sun god; her sister Eos and her hus¬
band Zeus.
SELENIUM, chemical element; symbol
Se; at.wt. 78.96; at.no. 34; valence -2, ■*A,
or -1-6. Selenium is found in afew rare
m ine ra l s , such as c rooks i t e and c l aus -
thalite. Ilie color of amor^ous selenium
is either red, in powder form, or black.
T h e e l e m e n t i s a m e n ^ r o f t h e s u l f u r
family and resembles sulfur both in its
various forms and in its compounds.
SELEUCIDS, aHellenistic dynasty of
Syria. It was founded in 312 BC by
Seleucus 1Nicator (d. 280 BC), ageneral
o f A lexander the Grea t and one o f the
Diadochl, who conquered lands from
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family (see hamthc languages). Most of
the group are now extinct, extant members
including Hebrew, Arabic and Maltese. A
few were written in cuneiform, but most
used alphabets. The NSemitic alph^t,
the first fully formed alphabetical writino
system, is of particular importance as it is
from this that most of the letters of the
Latin alphabet have descended.

SEMMELWEISS, Ignaz Philipp (1818-
1865), Hungarian obstetr ician wl»,
through his discovery that puhiperal
FEVER was transmitted by failure of
obstetricians to thoroughly clean their
hands between performing autopsies of
mothers who had died of the disease and
making examinations of living mothers,
first practiced asepsis.
S E M M E S , R a p h a e l ( 1 8 0 9 - 1 8 7 7 ) ,
American naval officer, commander of the
Confederacy’s first warship, the Sumter.
and later the famous Alabama, which in
two years accounted for some 70 Union
ships before it was sunk. (See also Ala¬
bama CLAIMS.)
SENATE, US. See congress of the
U N T T E D S T A T E S .

SENDAK, Maurice Bernard (1928- ).
U S i l l u s t r a t o r a n d a u t h o r o f c h i l d r e n ’s
books whose inventive renderings of
monsters both delight and terrify. His
works inc lude the Caldecot t Medal win¬
ners Where the Wild Things Are (1963)
and In the Night Kitchen (1970). His live¬
ly art became known to an even wider
public in the 1980s through his stage sets
for operas, including Cost fan tutie.
SENECA, Lucius Annaeus (c4 BC-AD
65), Roman statesman, philosopher and
w r i t e r .

The most important feature of his politi¬
cal life is the role he played in restraining
the worst excesses of nhso. Writing in
highly rhetorical, epigranunatic style,
Seneca advocated stchcism in his Mora!

Letters, essays, one masterly satire and
nine bloody, intense tragedies. After im¬
plication in aconspiracy he was com¬
manded to commit suicide.
SENECA FALLS CONVENTION, first
women’s rights convention in the US, or¬
ganized by Lucretia mott and Eli/.abeth
STANTON and held at Seneca Falls, W
central N.Y., 1848. The convention’s
chief assertion was that women should be
entitled to vote.
SENECA INDIANS, of WN.Y. and E
Ohio, once the largest nation of the Iro¬
quois League. The Seneca Nation, some
4,000 with four reservations, is now a
republic.

room TEMPERATURE and increases wi th
rising temperature and impurity concentra-
t ion .

T)ipical intrinsic semiconductors are
single crystals of germanium or siucon.
At low temperature.s their valence electron
energy levels are filled and no aEcnioNs
are f ree to conduct e lec t r i c i t y, bu t w i th
increasing temperature, some electrons
gain enough energy to jump into the
empty conduction band, leaving ahole
behind in the valence band. Thus there are
equal numbers of moving electrons and
holes available for carrying electric
c u r r e n t .

P rac t i ca l ex t r i ns i c semiconduc to rs a re
made by adding achosen concentration of
aparticular type of impurity atom to an in¬
trinsic semiconductor (a process known as
doping).
SEMINOLE INDIAN^ the !a.st Indian
tribe to make peace with the US govern¬
ment. They formed in Fla. out of an al¬
liance including refugee creek Indians
(from Ga.), native Apalachee Indians and
runaway Negro slaves. TTi^ fought
Andrew jaCKSOn’S troops in 1817-18
while Fla. was still aSpanish territory. The
major Seminole War began in 1835 when
the US government ordoed their removal
to Wof the Mississippi. Afierce guerrilla
war against overwhelming odds aided in
1842, af ter which most Seminoles were
m o v e d t o O k l a . H o w e v e r, a s m a l l b a n d
held out in the Everglades until 1934, wKoi
they agreed to asettlement.
SEMIOLOGY, or semiotics, the study of
signs (including language), their uses,
and the way in which they are used. Its
branches are pragmatics (dealing with the
relation between the signs and those using
them), syntactics (the relation between dif¬
ferent words and symbols) and semantics.
SEMIRAMIS, fabled queen of Assyria
said to have built Babylon and conquered
Persia and Egypt. The historical Semi-
ramis wa.s probably Queen Sammuramat
of Assyria (regent c810-805 BC). Semi-
ramis, often î ntified with the goddess
Ishtar, was worshiped few her beauty,
valor and wisdom.
SEMITES, in the Old Testament, the
"sons of Shem" (who was the son of
Noah). The term now generally applies to
speakers of Semitic language including
ancient Akkadians, Babylonians. As¬
syrians and Phoenicians, modem Arabs
and Israelis.
SEMIT IC LANGUAGES, impo r tan t
group, found in the Near East and N
Africa, of the Hamito-Semitic language
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SenegaJese statesman and poet. SenegaJ’s
first president (1960-1980). He became
known for his philosophy of nigritude, a
concept of socialism incorporating black
Afr ican values.

SENNA, perennial plant (Cassia martian-
dica) of which the leaves are used for
medicinal purposes. Senna is an effective
laxative and is much used for that pur¬
pose, but usually in combination with
other herbs since it tends to cause griping
by itself.
SENNACHERIB (reined 704 681 BC),
one of the last great kings of Assyria. To
maintain the great empire established by
his father Sargon II, he put down rebellion
in Syria and Palestine (but failed to cap¬
ture Jerusalem) and conquered the
Babylonians, and Elamites, sacking
Babylon as alesson to his subjects. Final¬
ly he rebuilt nineveh and made it
Assyria's capital.
S E N N E T T, M a c k ( 1 8 8 4 - 1 9 6 0 ) ,
Canadian-born US s i lent movie d i rec tor -
producer, apioneer of "slapstick humor"
on the screen. After working with D. W.
ORifmH he formed his own Keystone Co.
and made over 1.000 "shorts" with his
Keystone Kc^, Bathing Beauties and
stars like chapun. W. C. fields and Gloria
Swanson.

SENS^ the media through which
stimuli in the environment of an organism
act on it (external senses); also, the inter¬
nal senses which report on the internal
state of the organism (through THUiTr and
HUNOQl; PAIN, etc.).

The organs of sense, the eye. ear, skin
etc., all contain specialized cells and nerve
endings which communicate with centers
in the nervous system. Sense organs may
be stimulated by pressure (in touch, hear¬
ing and balance see ear), chemical
slimulatioD (smell; taste), or electromag¬
netic radiation (vision; heat sensors).
SEOUL, capital, largest city and in¬
d u s t r i a l a n d c u l t u r a l c e n t e r o f S o u t h
Korea, on the Han R, 25mi Eof Inchon,
its seaport. It was founded in 1392 as capi¬
tal of the Yi dynasty, which it remained
until 1910. Seoul changed hands several
t i m e s i n t h e K o r e a n w a r a n d s u f f e r e d
great damage.

Largely rebuilt, it has grown rapidly. It
was the site of the 1988 summer Olym¬
pics. Pop 9,646,000.
SEPARA'nON OF POWERS, political
theory developed by moktesquieu from
his studies of the British constitution, ar¬
guing that the arbitrary exercise of govern¬
ment power should be avoided by dividing

SENEGAL, arepublic located on the
bulge ofW Africa.

Onidal name: Republic of Senegal
Capital: Dakar
Area: 75,955sq mi
Population: 7,953,500
Growth ra te : 3 .1%

Languages: French; Wolof, Fulani,
Mende spoken
Religions: Muslim, Christian
Monetary unit(s): 1CFA franc
=100 cent imes

Land. Apart from high borderlands in the
Eand SE, Senegal is alowlying country
of rolling grassland plains. Four rivers-tbe
Senegal a^ the Gambia among them-
CTOss the country. Tropical rain forests
cover the SW. Senegal's climate is varied:
cool on the coast and hot inland.
People. Among the m^or ethnic groups,
the most numerous are the Wolof, Foulah,
Seroe, Toucouleur and Diola. Most of the
population is illiterate and about 80% are
Muslim. The majority live in rural areas,
primarily along the Senegal R, and engage
in agriculture. Dakar, the capital, is a
modem port city and site of the national
universi^.
Economy. Senegal is one of the meue
prosperous and stable countries in Africa,
but arecent period of drought sharply
reduced national output of peanuts, on
which the economy largely depends. Fish
and livestock are also important. Industry,
mainly in Dakar, centers around food
processing. Calcium and phosphates are
important mineral exports.
History. Parts of Senegal were within the
medieval empires of Ghana, Mali and
Songhai. Under French control from 1895
Senegal was pan of the Federation of Mali
195̂ 60, but declared itself independent
in 1960. Leopold senghor, president for
two decades following independence,
resigned in 1980. His successor, Abdou
Diouf, won presidential elections in 1933
and 1988.
SENGHOR, Uopold-SMar (1906- ) .
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it between distinct departments, the execu¬
tive, legislature and judiciary. This was a
basic f^nciple of the Foundhtg Fathers in
producing the US Consdnition; legislative
powers were vested in Congress, judicial
powers in the Supreme and subsidiary
courts and executive powers in the presi¬
dent and his governmental machinery.
Each branch was to have i ts funct ions,
duties and authority, and in theory no
branch could encroach upon another. In
practice there has always been adegree of
necessary overlap.

The legislature can oppose and impeach
members of the executive, the president
can veto legislation and the Supreme
Court can adjudicate the actions of the
other branches; its members, in turn, are
presidential appointees subject to congres¬
sional approval. In US history one branch
has always tended to dominate others for
long periods, but this “checks and balan¬
ces" effect has at least ensured that power
can and does shift between them.

SEPARATISTS, those En^sh religious
congregations who sought indep>endence
f r o m t h e s t a t e a n d e s t a b l i s h e d c h u r c h
beginning in 1580 with the Norwich
Brownists (see browne, Robert). John
ROBINSON led refugee Separatists in
Leyden , Ho l l and , who were l a te r
prominent among the pexsrim patwers.
(See also congregational churches.)
SEPHARDIM, Spanish Jews who fled
the iNQUBmON (1480) for Portugal, N
Africa, Italy, Holland (notably Amster¬
dam), the Balkans (Salonika), Near East
and America. Sephardim had their own
language, literature and ritual.
SEPOY REBELLION, or Indian Mu¬
tiny, amutiny of Sepwys (Hindi; troops)
in the Bengal Army of the eaot india a»i-
PANY. It began at Meerut, near Delhi, in
May 1857 and spread over NIndia. The
immediate cause was die issuing of
cartridges greased with the fat of cows
(sacred to Hindus) and pigs (unclean to
Muslims), but years of increasing British
domination led to ageneral revolt which
was not suppressed until March 1858. As
aresult the British government look over
the rule of India.
SEPTEMBER, ninth month of the year,
derived from Latin septen% seven, an in¬
dication of its old position in the pre-
Jul ian Roman calendar.
SEPTICEMIA, circulation of infective
B A C T E R I A a n d t h e w h i t e b l o o d c e l l s

responding to them in the blood. Bacteria
may transiently enter the blood normally
but these are removed by the reticulo-en-

dothelial system. If this system fails and
bacteria continue to circulate, their
p^ucts and those of the white cells in¬
i t i a t e ase r i es o f r eac t i ons t ha t l ead t o
SHOCK, wi th warm ext remi t ies, fever or
hypothermia. Septic embousm may occur
causing widespread abscesses. Gram’s
stain-negative bacteria (usually from uri¬
nary or GASTROINTESTINAL TRACT) and
STAravLOCoccus cause severe septicemia.
Treatment includes aottbiottcs and resus-
citative measures for shock.
SEPTIC TANK, large tank used for
sewage disposal from single residences
not linked to the public sewer. The liquid
part of the sewage drains off to acesspool
or distribution network in sandy soil. The
sludge collects at the bottom of the tank
and is largely decomposed by bacteria; it
is pumped out every few years.
SEPTUAGINT, oldest Greek translation
of the Hebrew old testament, probably
from an older source than any now extant.
T h e P B T TAT E U C H w a s t r a n s l a t e d i n
Alexandr ia at the behest of n 'OLEMY I I

(c250 BC), acconiing to legend by 70 or
72 scholars (hence die name); completed,
including the apocrypha, cI30 BC.
SEQUOIA, genus including the two
largest trees, the redwood Sequeia
senq>enirens and the giant sequoia (S.
gigantea), both found only in the Pacific
northwest of the US. Furthermore, only
the brisdecone pine lives longer. The tal¬
l e s t t r e e i n t h e w o r l d i s a r e d w o o d i n
Humboldt Co., Cal. which measures over
360ft hi^, and the largest living organism
in the world is the General Sherman giam
sequoia in sequoia national park, which
is over 270ft high with acircumference at
t h e b a s e o f o v e r 1 0 0 f t . F a m i l y :
Taxodiaceae.

SEQUOIA NATIONAL PARK, 600sq
mi p^k, Scentral Cal. (administered with
the adjacent KiNGS canyon national park)
established 1890 to preserve the groves of
giant sequoia. Lying in the SSierra
Nevada, it includ« Mt whitney, highest
US peak outside Alaska.
SEQUOYA (C1770-1843), Cherokee In¬
dian silversmith who devised an alphabet
whose 85 characters represented every
sound in Cherokee language, enabling
thousands of Cherokees to read and write.
The sequoia tree is named for him.
SERBIA, historic Balkan slate, one of the
six constituent republics of Yugoslavia
u n t i l 1 9 9 1 , s i n c e 1 9 9 2 o n e o f t h e t w o
republics (the other being Montenegro)
constituting the rump Federal Republic of
Yugoslavia.



S E S A M E 1 1 0 1

Serkin (1947- ) is also aprominent
pianist.
SERMON ON THE MOUNT, Christ’s
most important discourse, described in
Matthew 5-7. Encapsulating most of the
principles of Christian ethics, stressing the
power of love and God's role as aloving
father, it contains also the beatttums and
the LORD'S PRAYER.
SERRA, Junipero (1713-1784), Mallor-
can Franciscan missionary. Afamous
preacher and professor, he went to Mexico
in 1749 and worked among the Indians of
the Sierra Gorda. Franciscans under h is
leadership established, from 1769 onward,
nine missions in present-day Cal., includ¬
ing San Carlos at Monterey.
SERUM, the clear yellowish fluid that
separates from blood, lymph and other
b(^y fluids when they clot. It contains
water, proteins, fat, minerals, hormones
and urea.

Serum therapy involves injecting (horse
or human) serum containing aotibodies
(globulins), which can destroy particular
pathogens. Occasionally inject̂  senim
gives rise to an allergic reaction known as
serum sickness; asecond injection of the
same serum may induce asevere allergic
react ion.
SERVAL, an attractive spotted cal of
Africa. It has tong legs, asmall head, and
pointed ears. Its prey is mainly rodents,
and. sometimes, birds, reptiles, or insects.
The serval is active at night and climbs
w e l l .

SERVICE, Robert William (1874-1958)
Br i t i sh -born Canad ian wr i te r. H is enor¬
mously popular, often humorous ballads,
starting with Songs of aSourdough
(1907), told of the tugged life and charac¬
t e r s o f t h e Yu k o n a n d o f t h e K l o n d i k e

gold tush.
SERVICEBERRY, awild rose tree or
shrub found in many parts of America and
in the Mediterranean region and eastern
A s i a . I t b e a r s s m a l l w h i t e fl o w e r s i n
clusters and blue fruits.
SERVOMECHANISM, an automat ic
control device (sec mechanization and
automation) which controls the position,
velocity or acceleration of ahî -power
output device by means of acommand
signal from alow-power reference device.
By F^BACK, the error between the actual
output state and the state commanded is
measured, amplified and made to drive a
servomotor which corrects the output. The
drive may be electrical, hydraulic or
pneumatic.
SESAME, Sesamum indicum, atropical

Land. Serbia (34,000sq mi) is moun¬
tainous and mainly agriculture. Its capital
is Belgrade.
History. The Serbs were Slavs who set¬
t led the Balkans f rom the 600s onward.
Stephen Nemanja (ruled 1168-96) created
the first united kingdom, which became a
great empire under Stephen Dushan
(1331-1355), but after the battle of
Kosovo (1389) Serbia remained under
Turkish rule until independence was res¬
tored in 1878.

Official name: Serbia (Federal Republic
of Yugoslavia)
Capî : Belgrade
Area: 39.00(fe) mi
Population: 10,337.000
Languages: Serbo-Croatian. Macedonian,
Slovenian, Albanian
Religions: E a s t O r t h o d o x ; R o m a n
C a t h o l i c

After WWI occupation by Austria, it be¬
came the core of the kingdom of Yugo¬
slavia. When Yugoslavia dissolved in
1991. Serbia attacked Croatia and Bosnia
to sei?£ Serb-inhabited areas.
SERF, afeudal peasant. Under feudalism
serfs were bound to the land they worked
and had to give some of their labor or
produce to an overlord. With the develop¬
ment of capitalism, serfdom died out. al¬
though it survived into the 19th century in
Russia and parts of EEurope.
SERGIUS, Saint (cl315-1392), Russian
rel ig ious leader. His monastery at
Radonezh (modem Zagorsk) near Mos¬
cow became acen te r fo r the mora l and
nationalist regeneration of Russia during
Tatar oppression.
S E R I A L M U S I C . S e e t w e l v e - t o n e
M U S I C .

SERKIN, Rudolf (1903-1991), Bohemian-
bom US pianist. He studied with Schoen¬
berg in Vienna, made his US debut in
1933 and joined the Curtis Institute of
Music, Philadelphia, in 1939. Anoted
Beethoven interpreter, he played in con¬
cer ts a l l ove r the wor ld . H is son Pe te r
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plant cultivated mainly in China and India
for its flat seeds. The seeds yield an oil
which is used instead of o l ive o i l as a

salad or cooking oil and in margarine, cos¬
metics and ointments. Tlie residue left af¬
ter extraction is used as acattle feed and
fertilizer. Family; Pedaliaceae.
SESAME STREET, innovative educa¬
tional television program for young
children inaugurated in 1969 by the Public
Broadcasting System (PBS).
SESSILE ANIMALS, animals that spend
part of their lives attached to the ground or
sea bed. Alt have amobile phase facilitat¬
ing dispersal.
S^SIONS, Roger Huntington (1896-
1985), US composer. He studied with
Ernest block and taught at leading US
a c a d e m i c i n s t i t u t i o n s . H i s o r c h e s t r a l ,
chamber and chora l wo i l cs a re charac¬
terized by complexity, polyphony, and
rhythmic vitality.
SCT or SETH, an ancient Egyptian god
of evil, represented with an ass’s head and
apig’s snout. Originally aroyal deity, he
came to personily evil as killer of ostius,
god of goodness. Osiris’ son horus fought
and killed Sec.
SET, acollection of objects or quantities,
symbol ized by acoital let ter. Thus
S= {2,4.6.8} means that Sis the set con¬
sisting of these four numbers. Amember
of aset is called an element, if some ele¬
ments o f one se t a re a l so e lements o f
another, then those elements are called the
intersection of the two sets.
SETII (ruled cl3l8-l304 BC), king of
Egypt, father of ramses n. He restored
Egypt's lands and prestige and built the
magnificent tomb at theses.
SETON, El izabeth Ann, or Mother
Seton (nde Bayley: 1774-1821), first na¬
tive-born US saint. Adevout Episcopa¬
l i an , she was w idowed a t 28 w i t h five
children. In 1805, she converted to Catho¬
licism. She opened an elementary school,
now regarded as the basis of the US paro¬
chial school system, and in 1813 founded
the first US religious society, the Sisters
of Charity. She was canonized in 1975.
SETTER, three breeds j,of long-haired
dogs used in bird hunting; the English, the
Gordon, and the Irish setter. They have
long heads and tails, silky coats, and
hanging ears. Asetter is trained to locate
game by smell, come to apoint with its
nose directed toward the bird, and retrieve
the game after the shot.
S E T T L E M E N T H O U S E S e e s o o a l
S E T I L E M E N T S .

SEURAT, Georges (1859-1891), French

painter, one of asmall group representing
Neoimpressionisra or postimpressionism.
Interested in color from scientific and ar¬
tistic points of view, he invented pointil.
usM. Best known of his paintings is
probably ASunday Afternoon on the Is¬
land of La Grande Jane (18S4-^6).
SEU^ Dr. (1904-1991), pen name of
T h e o d o r S e u s s G e i s e i , U S a u t h o r - i l ¬
lustrator of many children’s books. His
imaginative verse tales {Horton Hears a
Who, 1954; How the Grinch Stole
Christmas, 1957) and humorous pictorial
fantasies are tremendously popular with
the very young.
S E V E N C I T I E S O F C I B O L A . S e e c i B a
LA, SEVEN CITIES OF.

SEVEN DAYS BATTLES (June 25-July
2, 1862), series of engagements in the us
C I V I L W A R i n w h i c h R o b e r t E . l e e

prevented aUnion assault, led by George
MCCLELLAN, OD Richmond, Va., the Con¬
federate capital, so ending the raNiNSUiAR
c a m p a i g n .

SEVEN HILLS OF ROME, on which
the ancient city of rome was built, probab¬
ly chosen for their strategic position just E
of the lowest crossing on the Tiber R.
Traditionally, romulus founded the city
00 the nearest hill, the Palatine, asettle¬
ment which soon linked with the neigh¬
boring Capiroline to the NW. By 378 BC
the Servian Wall enclosed the other hi l ls
further out: the Aventine, Caeiian,
Esquiiine. Viminal and Quirinal.
S E V E N T H - D A Y A D V E N T I S T S .
A D V E N T I S T S .

SEVEN WONDERS OF THE WORLD,
the seven greatest structures of the ancient
world, as listed by Greek scholars. The
oldest wonder (and only survivor) are the
Pyramids of Egypt; the others were the
Hanging Gardens of Babylon; the 30ft
statue of Zeus at Olympia; the great
temple of Artemis at Ephesus; the
Mausoleum at Halicarnassus; the Colossus
of Rhodes; and the Hiaros of Alexandria.
SEVERN RIVER, Britain’s longest river,
220mi long. It rises in EWales and flows
E a n d S i n t o t h e B r i s t o l C h a n n e l . T h e
Severn bore is famous.
SEVIER, John (1745-1815), US pioneer
and first governor of Term. He was
prominent in the Carolina Campaign of
the Revolutionary War and became head
of the state of Frankl in in 1783. Sevier
was made governor of Tenn. in 1796,
serving until 1801, and again 1803-09. He
was also aconpessman (1789-91 and
1 8 11 - 1 5 ) ,
SEVILLE, city of SW Spain, capital of

See
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flow (about Im/s) to cany the solids; the
sewers are provided with manholes,
drainage inlets, regulaton and. finally,
outfalls. Dwellings not connected to the
sewers have their own sane tanks.
SEW ALL, Samoel (I652-1730), one of
the judges in the Salem witchcraft trials.
The trials, as aresult of which I9accused
were hanged, were bom from malicious
rumor and hysteria: Sewall made public
apology in 1^7 for his support of the sen-
tencings. (See also mather. cotton.) He
also wrote the first American antislavery
t r a c t

SEWARD, William Henry (1801-1872),
US politician famous for Us purchase of
ALASKA from Russia in 1867. Seward, a
prominent antislavery senator, was ap¬
pointed secretary of state by President
Lincoln in 1861. He did much to keep Bri¬
tain out of Che Civi l War (see trent af¬
fair). Seward survived an assassination at¬
tempt by an accomplice of booth and
served as President Johnson’s secretary of
s t a t e .
S E W I N G M A C H I N E , m a c h i n e f o r
sewing doth, leather or books: amajor
industrial and domestic labor-saving
device. There are two main types:
chainstitch machines, using aneedle and
only one thread, with ahook that pulls
each looped stitch through the next; and
lock-stitch machines, using two threads,
one throu^ the needle eye and the other,
w h i c h i n t e r l o c k s w i t h t h e fi r s t i n t h e
material, from abobbin/shuttle system (to-
and-fro or rotary). Chain-stitch machines-
the first to be invented, by Barthelemy
Thimmonier (1793-1859)-are now used
chiefly for sacks or bags.

The lock-stitch machines now in general
use are based on that invented by Elias
HOWE (1846). Zigzag machines differ from
ordinary straight-stitch machines in
having variously-shaped cams that move
the needle from side to side. Almost al l
US machines are electrically powered, but
f o o t - t r e a d l e m a c h i n e s a r e c o m m o n
elsewhere.
SEX, the totality of the differences be¬
tween the male and female partners
engaged in sexual reproduchon. Ex¬
amples of sex are found among all levels
of life save the viruses. In the higher or¬
ders. fertilization is brought about by the
fusion of two GAMETES, the male sperm
conveying genetic information to the
female egg. or ovum (see heredity). Many
INVERTEBRATES, mosi PLAKTS and some
fi s h e s a r e h e r m a p h r o d i t e ; t h a t i s . i n ¬
dividuals may possess functioning male

Seville province and an important in¬
d u s t r i a l c e n t e r a n d p o r t o n t h e
Guadalquivir R. Seville is famous for its
historic buildings and holy week proces¬
sions; it was tlK birthplace of velazquq
and MURnxo. The World Exhibition of
1992 was held in Seville. Pop 656,5(X).
SfeVRES, suburb 6nu Sw of Paris,
France. It gives its name to the famous
Sevres porcelain, manufactured in the
t o w n s i n c e I 7 S 6 . T h e r e i s a c e r a m i c s
m u s e u m .

SEVRES, Treaty of (1920), post-WWI
treaty between the Allies aiid Turkey
negotiated at sfevnES. Never ratified by
Turkey, it aimed to abolish the ottoman
EMPIRE and protect the independence of
surrounding countries. The Turks gained
better terms by the Treaty of Lausarme
(1923).
SEWAGE, the liquid and semisolid was¬
tes from dwellings and offices, industrial
wastes, and surface and storm waters.
Sewage systems collect the sewage,
transport and treat it, then discharge it into
rivers, lakes or the sea.

Vaulted sewers were developed by the
Romans but from the Middle Ages and
until the mid-19th century sewage flowed
through the open gutters of cities,
constituting amajor health hazard. Then
sewage was discharged into storm-water
drains which were developed into seweis.
But the dumping of large amounts of un¬
treated sewage into rivers led to serious
w a t e r p o L u m o N . a n d m o d e m t r e a t m e n t
methods arose, at least for majw cities. An
early solution (still sometimes practiced)
was sewage fanning, raw sewage being
used as hfjitiuzer. Chemically-aided
precipitation was also tried, but neither
prov̂  adequate.

Noting that natural watercourses can
purify amoderate amount of sewage,
sanitary engineers imitated natural condi¬
tions by allowing atmospheric oxidation
of the organic matter, first by passing it in-
termitiendy through ashallow tank filled
with large stones (the "trickling filter"),
and later much more successfully by the
activated-sludge process, in which com¬
pressed air is passed through asewage
tank, the sludge being decomposed by the
many microorganisms that it contains. A
by-product is sludge gas. chiefly methane,
burned as fuel to help power the treatment
plant. Sedimentation is carried out before
and after decomposition; the filtered solids
are buried, incinerated or dried for fer¬
t i l i ze r.

The sewer system is designed for fast
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and female organs. This is not the case
with BIRDS and mammals, though these on
occasion display intersexuality, where an
individual may possess aconfusion of
male and female character is t ics . Sexual
behavior is an important facet of animal
behavior: it may also be at the root of ag¬
gression and -raRRiTORiAUTY.
S E X H O R M O N E S . S e e a n d r o g e n s ;
ESTROGENS, GLANDS; HORMONES.

SEXTANT, insuument for navigation,
invented in 1730 and superseding the
astrolabe, afixed telescope is pointed at
the horizon, and aradial arm is moved
against an arc graduated in degrees until a
mirror which it bears reflects an image of
aknown star or the sun down the te le¬

scope to coincide with the image of the
horizon. The angular elevation of the star,
with the exact time (see chron(»ieter),
gives the iatitudb.

The air sextant is asimi lar instrument,
usually periscopic, designed for use in
a i r c r a fi , a n d h a s u n a i t i fi c i a l h o r i z o n ,
lenerally abubble level.
!EYCHELLES, independent republic of

some 85 islands (largest Mahd) in the In¬
dian C)cean NE of the island of Madagas¬
car. The climate is hot and often humid.
About 90% of the population lives on
Mabd.

were granted independence in June 1976.
There have been several attempts to over¬
throw the leftist government headed by
Albert Rend, who came to power in 1977
and won elections in 1979 and 1984 under

anew constitution that made Seychelles a
one-party state.
SEYMOUR, Horatio (1810-1886), US
politician. As Democratic governor of
New Yoric (1862-64). he declared the
E M A N C I P A T I O N P R O C L A M A T I O N U n c o n ¬

stitutional and opposed national conscrip¬
tion, although encouraging voluntary en¬
listment. He was defeated by U. S. grant
in the 1868 presidential election.
SEYMOUR, Jane (cl509-1537), third
wife of England’s henry viu (from 1536).
She died after the birth of her son,
E D W A R D V I .

S H A C K L E TO N , S i r E r n e s t H e n r y
(1874—1922), British Antarctic explorer.
He was amember of scorrs 1901-04 ex¬
pedition, and led his own parties in 1908-
09 (when he located the Smagnetic pole)
and 1914-16. He died during afourth
expedition.
SHAD, any of several saltwater food
fishes of the herring family that swim up
rivers to spawn. The flesh of these fishes
is considered very good, though bony; the
eggs, or roe, are adelicacy in the US.
SHAFFER, Peter (Levin) (1926- ) ,
English playwright whose plays are often
concern^ with aprotagonist’s struggle
against an incomprehensible Cod. In
Equus (1973) apsychiatrist envies the
passion that atroubled boy experiences
while placating apersonal horse-god.
Similarly in Amadeus (1980) the virtuous
and successful but mediocre composer
SALIERI blames God for bestowing genius
on aconceited, sniggering Mozart.
S H A F T E R , W i l l i a i n R u f u s ( 1 8 3 5 -
1 9 0 6 ) , U S . s o l d i e r . I n t h e s p a n i s h -
AMERiCAN WAR. he led the US expedition¬
ary force which eventually gained the sur¬
render of Santiago, Cuba (1898).
SHAFTESBURY, name of three impor¬
tant English earls. Anthony Ashley
Cooper (1621-1683). 1st Earl, was a
founder of the whk3 party and astaunch
Protestant. After supporting both Cro¬
m w e l l a n d t h e r e s t o r a t i o n , h e b e c a m e
lord chancellor in 1672, but was dismissed
in 1673 for supporting the tect act. He
then built up the Whig opposition to Char¬
les n , suppor t i ng Monmouth , the
pretender, and opposing James u-s succes¬
sion. He was acquitted of treason in 1681,
but fled to Holland in 1682.

Anthony Ashley Cooper (1671-1713),

Official name: Republic of Seychelles
Capital: Victoria, on Mah6
Area: 175sq mi
Population: 69,(XX)
Growth ra te : 0 .9%

Languages: English, French; Creole
patois
Religion: Roman (Catholic
Monetary unit(s): 1rupee =100 cents

Most of the population is of mixed French
and African descent. Chief products are
coconuts and spices, and fishing and
tourism are important. First settled by the
French in the mid-l700s the islands were
taken by the British in 1794 and made a
dependency of Mauritius in 1810. TTiey
became aseparate colony in 1903 and
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3rd Earl, wa,*; amoral philosopher and
pupil of John LOCKE. He aimed to found an
ethical system based on an innate moral

s e n s e .

Anthony Ashley Cooper (1801-1885).
7ih Earl, was astatesman and leading
evangelical Christian who promoted legis¬
lation to improve conditions in mines and
factories and supported many movements
for social improvement.
SHAH, Persian word meaning "king,"
borne as atitle by the rulers of Middle
Eastern 'and some As ian count r ies . I t i s
used especially to refer to the ruler of Iran
(Persia).
S H A H J A H A N ( 1 5 9 2 - 1 6 6 6 ) , M o g u l
emperor of India (1628-58). famous for
building the taj mahai. His reign saw the
restoration of Islam as state religion, the
conque.se of SIndia and the golden age of
Mogul art.
SHAHN, Ben (1898-1969). Lithuanian-
born US artist. He used areadistic style to
draw attention to social and political
events. One of his best-known works is a
series of paintings on the sacco-vanzetti
case(1931-32)
SHAKERS, originally an abusive term
for the United Society of Believers in
Christ’s Second Appearing, amillenarian
sect whose members shook with ecstatic
emotion in their worship. Originating
among the Quakers of England, they were
brou^t by "Mother’’ Ann Lee to the US
in 1774, where they formed celibate com¬
munes which flourished unti l the inid-i9th
cen tu ry.
SHAKESPEARE, William (1564-1616),
Engl ish poet, playwright and actor
manager, one of the giants of world litera¬
ture. Little is known with certainty of his
early life. Son of aprosperous glover, he
was bom and educated at Stratford-upon-
Avon in Warwicksh i re . In 1582 he mar¬
ried Ann Hathaway, and they had three
children. He raov^ to London cl589
probably as an actor, and by 1592 had
made aname as aplaywright. From 1594
h e w r o t e a n d a c t e d f o r t h e L o r d
C h a m b e r l a i n ' s M e n , a n d b e c a m e a
shareholding director of their new Globe
Theatre in 1598.

The theaters closed during the plague of
1592-94; during this time he wrote the
two narrative poems Venus and Adonis
and The Rape of Lucrece, and also the
sonnets. The company survived the
closure, rivalry and fhiritan hostility to be¬
come the King's Men on the accession of
James Iin 1603, and in that year were able
to buy the Blackfriars Theatre also.

Shakespeare invested his money wisely,
and so was ab le t o re t i r e t o S t ra t f o rd

cl6IO, although he probably continued to
write until 1613. Immensely successful in
his time, Shakespeare stood out even
against kyd, marlowe and Ben jonson. He
was recognized not only as the most richly
endowed dramatist hut as apoet of extra¬
ordinary sensibility and linguistic gifts.

Because his plays were generally not
prepared for publication except to eclipse
"pirated’’ versions, they have come down
to us with many corruptions and variant
readings. The chronology of the works is
uncertain, and even the canon itself is dis¬
puted. For example, the Henry V! cycle is
attributed to him alone, but may well have
been acollaborarion, as also Henry VI/I.
The first collected edition, known as the
First Folio, was published in 1623. He
probably revised many plays by others
(Pericles may be one) and probably had a,
hand in other works, as in the anonymous
plays known as the "Shakespeare
Apocrypha." It seems certain, however,
that it was Shakespeare and no other who
wrote the 37 plays that bear his name,
among the most popular of which are
Hamlet. Julius Caesar. Richard III, Mac¬
beth, Othello. Henry IV (parts Iand II).
and AMidsummer Night's Dream.
SHALE, fine-grained detrital sedimen¬
tary ROCK formed by compaction and des-
sicaiiou of mud (clay and silt). Shales are
sometimes rich in possas; and are
laminated (they split readily into layers, or
laminae). Their metamorphism (see
MEi'AMORPHic ROCKS) produccs SLATE. (See
also OIL SHA1.E.)
SHAMANIS.M, aprimitive religious sys¬
tem centered around ashaman, or
m e d i c i n e m a n . w h o i n t r a n c e s t a t e i s
believed to be possessed by spirits that
speak and act through him. The sh&ian
(from the language of the Tungus of
Siberia) is expected to cure the sick,
protect the tribe, foretell the future, etc.
SHAMIR, Yitzhak (1915- ) , P o l i s h -
bom Israeli politician, prime minister
1986-88. Moving to Palestine in the
1930s he joined the anti-British under¬
ground military organization Irgun Zvai
Leumi and, in WWII, was aleader of the
"Stem gang," which continued to regard
Britain as the principal enemy. In 1955-65
he headed the Paris station of Mossad, the
Israeli intelligence service. Elected to the
Knesset (parliament) in 1973 as amember
of Menachem begin's right-wing Herut
Party, he served (1980-̂ 3) as foreign
minister in Begin's government.



1106 SHAMROCK

Begin retired in 1983, and after an in¬
conclusive national election the conserva¬
tive Likud bloc (of which Henit was the
principal member) formed acoalition

tovemment with the Labor Party in whichhamir served as foreign minister for the
first 2years and as prime minister for the
second. From 1988 to 1992 he headed a
Ukud government that took an uncom-

Gmising stand on negotiations with theestinians. Likud was defeated in the
election of June 1992 and Shamir retired.
SHAMROCK, popular name in Ireland
for several leguminous plantsd, the tri¬
foliate leaves of which were cited by St.
Patrick as asymbol of the Chrikian
Trinity. Among the plants called sham¬
rock are the wood sorrel iOxalis acetosei-
la), white clover (Trifolium repens) and
black medic (Medicago lupulina).
SUANG, the first historic Chinese dynas¬
ty traditionally said to have lasted cl766
BC-cl 122 BC.

Uie legendary founder was T’ang. The
Shang civilization was agriculturally and
technically advanced, and is famed for the
artistic quality of its bronzes.
SHANGHAI, China’s largest city, in SE
Kiangsu province. It is amajor seaport
and aleading commercial and industrial
center, producing textiles, iron and st^l,
ships, petroleum products and awide
range of manufactured goods. In 1842 it
was one of the first Chinese ports opened
by treaty to foreign trade. Britain (1843),
France (1849) and the US (1862) gained
concessions to develop the city, and most
of it remained under foreign control until
af ter WWn. The Br i t ish and US conces¬
sions were renounced in 1945. Shan^ai is
now China’s film capital and the home of
190 research institutes, colleges and
universities. Pop 12,440,000.
SHANKER, Albert (1928- ). US labor
leader. ANew York City public school
teacher 1952-59, he was active in the tea¬
chers’ drive for unionization and led
strikes over pay and noneconomic issues

president of the United Federation of
Te a c h e r s 1 9 6 4 - 7 4 . H e h a s h e a d e d t h e
Amer i can Fede ra t i on o f Teache rs s i nce
1974.
SHANNON, Claude Elwood (1916- ).
US mathematician who created modem
INFORMATION THEORY. He also applied
Boolean algebra to the theory of electrical
switching circuits.
S H A N N O N R I V E R , c h i e f r i v e r i n
Ireland and longest (240mi) in the British
Isles. It rises in NCavan and flows Sand
Wthrough several loughs (lakes) into the

Atlantic Ocean.
SHAPIRO, Karl (1913- ). US poet and
literary critic. His early poetry, such as V-
Leiler and Other Poems (1944; Pulitzer
Prize, 1945), shows the influence of au-
DEN and was admired for its verbal con¬
ceits. Later work, such as The Bourgeois

(1964), became more Whitmanesque.
His Collected .Poems: 194S-1978 ^
peared in 1978.
SHAPLEY, Hariow (1885-1972), US
astronoma- who suggested that cepheid
VARiAELES are not eclipsing binaries (see
DOUBLE star) but pulsating stars. He was
also tbe first to deduce tte structure and
at̂ roximate size of the MiLKy way galaxy,
and the position of the sun within it.
SHARAKUTOSHUSAl (18th century),
Japanese color-print artist Himself apro¬
fessional NOH dancer, in 1794-95 he
produced over 136 striking prints of
KABUKi theater performers.
SHARANSKY, Natan (Anatoly Bwis-
ovich Shcharansky; 1948- ), Soviet
J e w i s h d i s s i d e n t . A m a t h e m a t i c i a n a n d
computer scientist, he became an active
dissident in the 1970s, agitating for human
rights and free Jewish emigration. After
nine years in prison and labor camps
(1977-86) on charges of espionage, he
was exchanged for aSoviet spy held in the
West. He settled in Israel.
SHARECROPPING,
whereby ashare of atenant farmer’s year¬
ly land yield (usually 50%) went to the
l^downer in lieu of rent. Tbe tenant
provided the labor, while the landowner
provided land, equipment and often loans
to buy seed. The system was notorious for
its abuses.
SHARI’A, the Islamic sacred law. Based
on divine revelation, it governs aU human
actions, which it classifies in five grades
ranging from absolutely obligatory to ab¬
solutely prohibited. It still constitutes the
civi l law in Saudi Arabia but other Mus¬
lim countries have modified it.
SHARIF, in the Is lamic wor ld , an
honorific title usually reserved for descen¬
dants of Hasan, grandson of Mohammed.
Traditionally, the most prominent sharif
became ruler of Mecca and Medina.
SHARKS, an order. Pleuroiremata, of
about 250 species of cartilaginous fishes
of marine and fresh waters. Sharks, with
the related rays and chimaeras, have a
skeleton formed entirely of carttlaoe.
Other distinguishing features are that the
GILLS open externally through aseries of
gill-slits, rather than through asingle oper¬
culum, and reproduction is by intemai fer-

a i rangement

a s
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tilization, unlike that of bony fishes. The
body is fusifonn and the upper lobe of the
tail is usually better developed than the
lower lobe. Sharks swim by sinuous
movements of the whole body; there is no
swimbladder and they must swim con¬
stantly to avoid sinking. All are extremely
fast swimmers and active predators.
Despite auniversal reputation for un¬
provoked attack, only 27 out of the 250known species have been definitely impli-

h e f o u n d e d t h e D e n i s h a w n s c h o o l a n d
company. He led an all-male company of
dancers, 1933-40. and in 1941 established
an internat ional dance center at Jacob’s
Pillow in Mass.

SHAWNEE INDIANS, North American
tribe of the Algonquian language group.
They settled in the Ohio Valley during the
18th century, hunting and cultivating
maize. In 1811, the Shawnee chief tecum-
SBH attempted to unite the Indian tribes of
the region, but his plan failed when the
Shawnee were de fea ted a t tuw-x tanoe .
They were eventually resettled in Okla.,
where about 2,250 still live.
S H A W N E E P R O P H E T. S e e t e w s k w a -
T A W A .

SHAYS’S REBELLION, Aug. 1786-
Feb. 1787, an armed uprising in Mass., led
by Daniel Shays (cl747-l825) to protest
high taxes and the severity of legal action
against debtors during the postwar depres¬
sion. The insurgents forced courts to drop
actions against debtors, but were defeated
attacking afederal arsenal. The uprising
led to some reforms.
SHEARWATER, any of more than a
dozen species of long-winged oceanic
birds named for their habit of gliding on
stiff wings along the troughs of waves.
Typical shearwaters are the 12 to 17
species of die genus Puffinus, drab,
slender-billed birds 15-25in long.
SHE£LER, Charles (1883-196S), US
painter and photographer who was fas¬
cinated by the abstract geometric shapes
he found in industry and architecture.
SHEEN, Fulton John (1895-1979), US
Roman Catholic archbishop, widely
known in the US for his popular inspira¬
tional radio and television talks, and for
his strong conservative stance on many
issues.
SHEEP, adiverse genus of mammals best
known in the various races of the domestic
sheep Dvrs ones bred for both meat and
WOOL. Wild sheep are adiverse group of
mountain-dwelling forms with some 37
races alive today. They divide into two
large groups: the Asiatic sheep, which in¬
clude the mouflons, uriats and argalis, and
the American sheep, the thinhorns and
bighorns. Asiatic sheep are long-legged,
lightly-built animals which prefer agentle
rolling terrain.

American-type sheep by comparison are
heavy-set and barrelchested, and charac¬
teristic of steep slopes and rocky areas, in
part filling the role played in Europe and
Asia by the ibex.

Sheep are social animals; males usually

cated in attacks on man.
SHARPSBURG, Battle of, alternative
name for the Battle of AtmirrAM.
SHAVUOT, Jewish festival celebrated on
the sixth and seventh days of the month of
Sivan (usual ly May). Original ly an
agricultural festival, it commemorates the
receiving of the torah on Ml Sinai.
SHAW, George Bernard (1856-1950),
British dramatist, critic and politick
propagandist whose witty plays contained
serious philosophical and social ideas.
Bom in Dublin, he went to London (1876)
and became amusic and theater critic and
aleader of the PABtAN society. He began
writing his brilliantly witty, ironical and
polemical comedies in the 1890s. Success
came with such plays as Major Barbara
(1905), Caesar and Cleopatra (1906,
written 1899), Androcles and the Lion
(1912) and Pygmal ion (1913; later
adapted as amusical. My Fair Lady). He
lost popularity for his opposition to WWl,
but regained it with Back to Methuselah
(1921); Si. Joan (1923), his greatest suc¬
cess, was followed by the 1925 Nobel
Prize in Literature. He continued to write
up to his death.
S H AW,
short story writer and playwright who
lived in Europe after 1951. Concerned
with large-scale social and political issues,
many of Shaw’s works pit "gentle people"
against the forces of amorally .sick
American society. Among his best known
novels are The Young Lions (1948), Rich
Man, Poor Man (1970) and Beggarman.
T/iic/(1977).
SHAW, Lemuel (1781-1861), US judge.
He was chief justice of the Mass, supreme
court 1830-60, and many of his decisions
influenced succeeding law.
SHAW, Robert Gould (1837-1863), US
Union qv i l war he ro . Wh i te h imse lL he
led the first regiment of black troops to be
raised in afree state. He was killed attack¬
ing Fort Wagner, S.C.
SHAWN, Ted (Edwin Meyers Shawn:
1891-1972). US dancer, choreographer
and teacher. With his wife, Ruth st denis.

Irwin (1913-1984). US novelist.
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About 150mi long and up to 25mi wide, it
is arich farming area famed for its natural
beauty. It was the scene of the civil war
Shenandoah Valley Campaigns (1862-64).
SHEPARD, Alan Bartlett Jr. (1923- ),
first US astronaut (May 5, 1961). He was
later grounded by amedical complaint,
but overcame this to command the Apollo
14 moon landing (Jan. 31,1971).
SHEPARD, Sam (1943-
avanlgarde playwright noted for his al¬
m o s t c i n e m a t i c i n v e n t i v e n e s s i n s u c h
plays as Operation Sidewinder (_\970). His
b o o k s i n c l u d e T h e U n s e e n H a n d , a n d
Other Plays (1971) and Mad Dog Blues,
and Other Plays l\972). He won the Pulit¬
zer Prize for Buried Child 0979).
SHERIDAN, Philip Henry (1831-1888),
US general and Union civil war hero.
After successes in the Chattanooga and
Wilderness campaigns, he commanded the
army which defeated General Early and
devastated the Shenandoah Valley (1864).
In 1865 he won the Battle of Five Forks
and helped end the war by cutting off
Robert E. LEE'S line of retreat from Ap¬
pomattox. He became commander of the
US army 1884.
SHERIDAN, Richard Brinsley (1751-
1816), Irish-bom English dramatist and
politician famous for his witty comedies
of maimers, including The Rivals (1775),
The School for Scandal (1777) and The
Critic (1779). AWhig member of Parlia¬
ment (1780-1812), he played aleading
part in the impeachment of Warren
Hastings.
S H E R L O C K H O L M E S . S e e d o y l e . s i r
A R T H U R C C W A N .

SHERMAN, two brothers important in
the C IV IL WAR e ra . W i l l i am Tecumseb
Sherman (1820-1891) was aUnion com¬
mander, second in importance only to
General Ulysses S. grant. He fought in
the battles of bull run (1861). shux*
(1862) and in the Vicksburg campaign
(1862-63). He was given command of the
Army of Tennessee and, with Grant, took
part in the Chattanooga Campaign (1863).
As supreme commander in the West
(1864) he invaded Ga., capturing Atlanta
and marching on Savannah. He then
turned N, pushing General Joseph
Johnston’s army before him, and accept¬
ing its surren^r at Durham, N.C., in
April. 1865. The destruction he wrought
in his attempt to destroy Confederate sup¬
plies and communications and break
civi l ian morale made him ahero in the N
and aviUain in the S. He was US army
commander 1869-84 .

form bands following adominant ram and
females form separate parties following a
mature ewe. The rams use their horns and
the specially-thickened bone of their
foreheads for combat, not only in the rut
but also in dominance struggles.
SHEIKH, an Ar^ic title of respect ap¬
plied to aworthy man over 50 years old,
also to chiefs of families, villages and
tribes, and to religious leaders.
SHELBY, Isaac (1750-1826), US fron¬
t ie r l eade r who de fea ted the B r i t i sh a t
KING'S MOUNTAIN (1780) and planned the
action at cowpens (1781). He was the first
governor of Kentucky, 1792-96. In the
WAR OF 1812 he led volunteers who helped
defeat the British at the Battle of the
Thames in Ontario.
S H E L E K H O V, G r i g o r i I v a n o v i c h
(1747-1795), Russian merchant who or¬
ganized an expedition to Alaska (1783)
and founded the first Russian colony there
(1784). His company later developed into
Ihe Russian American Company (1799).
SHELL, any calcareous external covering
secreted by an invertebrate, enclosing and
protecting the body. The term is used
particularly for the ̂ells of mollusks, but
also refers to those of foraminiferans, and
may be used loosely to describe the
carapace or chitinous exoskeleton of
CRUSTACEANS and INSECTS.
SHELLEY, Mary Woilstonecrafl
(1797-1851), English writer, daughter of
W i l l i a m g o d w e ^ a n d M a r y w c a x -
STONECRAFT and wife of Percy Bysshe
SHELLEY. Her best-known work is the
Gothic horror story Frankenstein (1818).
She wrote several other novels and edited
Shelley’spoems.
SHELLEY, Pertty Bysshe (1792-1822),
English Romantic poet whose work
reflects his revolutionary political idealism
and his strong faith in the spiritual poww
of the imagination. It includes long narra¬
tive poems such as Queen Mob (1813),
The Revolt of Islam (1818) and Epip-
syckidion (1821), the verse drama
Prometheus Unbound (1820) and such
famous lyrics as the "Ode to the West
Wind." He was drowned in aboating acci¬
dent in Italy, where he had settled with his
second wife, Mary.
S H E N A N D O A H N A T I O N A L P A R K ,
in the Appalachian Mts, NVa. Covering
about 300̂  mi along the crest of the Blue
Ridge Mts, it is heavily wooded and af-
fortk magnificent views along the Skyline
Ehive, which runs its whole length.
SHENANDOAH VALLEY, between the
AUegheny and Blue Ridge Mts in NW Va.

), US
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John Sherman (1823-1900) was a
founding member of the repubucan
PARTY. Asenator 1861-77 and 1881-97,
and secretary of the treasury 1877-81, he
introduced the sherman anti trust act and
the SHERMAN SILVER PURCHASE ACT.
SHERMAN, James SchookraA (1855-
1912), US Republican politician, vice-
president under W. H. Taft 1909-12. He
was amember of the House of Repre¬
sen ta t i ves 1887 -91 ,1893 -1909 .
SHERMAN,
American patriot who helped draft, and
signed, the Declaration of Independence.
He was amember of the 1787 Const i tu¬
t ional Convent ion and, wi th Ol iver bu.s-
W O R T H , i n t r o d u c e d t h e " C o n n e c t i c u t
Compromise.” (See united states con-
STmnroN.) He was US representative
(1789-91) and senator (1791-93) for
Conn .
SHERMAN ANTITRUST ACT (1890),
first major federal action to curb the
power of the giant business monopouhs
which grew up after the CIVIL war. Its
failure to define key terms, such as trust,
combination and restraint of trade, led to
loopholes, and it was stren̂ hened by the
CLArrtW ANTITRUST ACT (1914).
S H E R M A N S I L V E R P U R C H A S E
ACT (1890), acompromise measure
aiming to placate mineowners and the ad¬
vocates of FREE SILVER, which required the
US government to double its monthly sil¬
ver purchases. It threatened to undermine
gold reserves and was repealed when the

Roosevelt and Hopkins: An Intimate His-
mn-(1948).
SHETLAND ISLANDS, archipelago of
some 100 islands off NScotland, con¬
stituting its northernmost county. Less
than aquarter are inhabited; Lerwick is
the chief town and port. The main
occupations are fishing and cattle and
sheep raising. ITie Shetiands are famous
for their knitted woolen goods and the
S H E T L A N D P O N Y .

SHETLAND PONY, tiny and shaggy-
haired, the smallest of the ponies, probably
arelict of prehistoric British and Scan¬
dinavian HORSES. Once restricted to the
Shetland Islands, it has now been widely
bred as ariding pony for children.
SHEVARDNADZE, Eduard An iv ro -
slyevich (1928-), Soviet foreign minister
1985-1990, succeeding Andrei Gromyko.
He was named first secretary of the Geor¬
gian Communist Party (1972), amember
of the Central Committee of the national
Communist Party (1976), and afull mem¬
ber of the Politburo (1985). In 1992 he be¬
came chairman of the pariiament (the
highest governing body) of the inde¬
pendent state Gem-gia (member of the
Commonwealth of Independent States).
SHIH-HUANG-Tl (259 BC-210 BC).
"First Sovereign Emperor," title assum^
in 221 BC by King Clieng of Ch’in (NW
China) when he had created aunified
Chinese empire and founded the ch'in
dynasty. He created the centralized
government chat was the model for all suc¬
ceeding dynasties, and built the great
WALL OF CHINA. 
SHPITES or SHIITES, members of an
Islamic sect opposed to the onhodox sun-
NrrES. The Shi'iies reject the first three
caliphs and reco^ize Ali (Mohammed'sson-in-law) and bis descend̂ Ls as rightful
successors to Mohammed. They number
some 40,000,000, concentrated principally
in Iran and Iraq.
SHILOH, Battle of, major conflict of the
US Civn. WAR, fought at Pittsburgh Land¬
ing, Tenn. (April 6-7, 1862). The Union
army under General Ulysses S. grant was
forced back by asurprise onslaught of the
40.000-strong Confederate anny under
Genera l A . S . Johns ton . The re in fo rced

Union army routed the Confederates in a
counterattack the next day. Casualties
were over 10,000 on each side.
SHINGLES, or herpes zoster, avirus
disorder characterized by development of
pain, avesicular rash and later scarring,
often with persistent pain, over the skin of
pan of the face or mutk. The vims seems

Roger (1721-1793),

panic of 1893 began.
SHERPA, Buddhist people of NE Nepal,
famous as Himalayan guides. Of Tibetan
origins and speaking aTibetan language,
they number some 85,000 and raise cattle,
grow crops and spin wool in the hi^ val¬
leys of the Himalayas.
SHERRINGTON, Sir Char les Scot t
(1857-1952). British neurophysiologist
who shared wi th E. D. Adr ian the 1932
Nobel Prize for Physiology or Medicine
for studies of the nervous syctem which
f o r m t h e b a s i s o f o u r m o d e m u n d e r ¬

standing of its action.
SHERRY, an alcoholic beverage named
for J6rez de la Fronicr^ Spain, where it
originated. It is an aperitif wine, injured
in wooden casks and fortified with brandy
to bring the alcohol level to about 20% by
v o l u m e .
SHERWOOD, Robert Emmet (1896-
1955), US playwright who won four Pulit¬
zer prizes; for Idiot's Delight (1936). Abe
Lincoln in Illinois (1938), There Shall Be
No Night (1940) and his biography
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wormlike, with the shell reduced to atiny
pair of abrasive plates at the bead end.
These are used for rasping into wood-at a
rate sometimes exceeding 300mm (1ft)
per month.
SHIRER,WlUiam Lawrence (1904- ),
US newsp^r and radio correspondent in
pre-WWn Europe, author of the best¬
sellers Berlin Diary (1941) and Rise and
Fall of the Third Reich (1960).
SHIVA, important deity of Hinduism, rep¬
resenting that aspect of the Godhead con¬
nected with Che destruction necessary for
renewal of life. He is sometimes depicted
as an ascetic youth. In the role of recreator
be is called the happy one. His phallic
emblem is worshipp^.
S H I V E R I N G , fi n e c o n t r a c t i o n s o f
MUSCLES, causing slight repetitive move¬
ments, employed for increasing heat pro¬
duction by the body, thus raising body
temperature in conditions of cold or when
D I S E A S E i n d u c e s i ^ e r . U n c o n t r o l l a b l e

shivering with gross movements of the
whole b^y is arigor seen only in some
fevers.

SHOCK, spec ifica l l y re fe rs to d ie
development of low blood pressure, inade¬
quate to sustain blood cntcuLATHm, usual¬
ly causing cold, clammy, gray skin and
e x t re m i t i e s , f a i n t n e ss a n d me n ta l co n ¬
fusion and decreased urine production. It
is caused by acute blood loss; bums with
PLASMA loss; acute heart feilure; massive
putoonmy embousm, and SEFncodA. If
untreated, death ensues. Eariy replacement
of plasma or blood and adî istration of
DRUGS R) improve blood circulation are
n e c e s s a r y t o p r e v e n t p e n n a n e n t b r a i n
damage and acute kidney failure.
SHOCK THERAPY, or dectroconvul-
sive therapy (ECT), is aform of treatment
used in mental i l lness, particularly
DEPRESSION, in which carefully regulated
electric shocks are given to the brains of
anesthetized patients. (Muscle relaxants
are used to prevent injury through forceful
MUSCLE contractions.) The mode of action
is unknown but rapid resolution of severe
depression may be achieved.
Shoe, protective covering for the foot.
The various types include the boot, whose
upper extends above the ankle; the clog, a
simple wooden-soled shoe; the moccasin,
abunting shoe whose sole extends around
and over the foot; the sandal, an open shoe
whose sole is secured to the foot by straps,
and the slipper, asoft indoor shoe.
SHOEBILL, large and grotesque African
wading bird inhabiting swampy regions in
and around the White Nile area of norlh-

to settle in or near nerve cells following
CHiCKENPOX, which is caused by the same
virus, and then becomes activated, perhaps
years later and sometimes by disease. It
titen leads to the acute skin eruption which
follows the path of the nerve involved.
SHINN, Everett (1876-1953), US pain¬
ter, member of the ashcan school. He is
best known for his pictures of the theater
and music hall world, such as Revue
(1908).
SHINTO (way of the gods), indigenous
religion of Japan originaUy based on the
belief that the royal family was descended
fi o m th e s u n - g o d d e s s A m a i e r a s u
Omikami. It later absorbed much Buddhist
thought and practice. At its core is (he idea
that kami (divine power) is manifest at
evejy moment in every thing; hence atten¬
tion paid to each moment, however trivial,
will lead to the realization of truth. Shinto
shrines are plain wooden buildings in
which priest and people poiorm simple
rites; the imperial shrine is at Ise. Worship
of the emperor and the zen influence on
martial arts resulted in aclose connection
between Shinto and Japanese miliiahsm.
State Shinto ended after WWIL
SHIPS AND SHIPPING, large seagoing
vessels and tiieir uses for transport and
warfare. The first ships were probdily de¬
veloped fiom river craft by the Mesopo-
tamiaiis and Egyptians as early as the 4th
millenmum BC, and the Mediterranean
became the home of the first setdiased ci-
vUizations. Early ships had asingle sail on
afixed yard-arm, asfem oar for anidds,
and one or more banks of oars, aclassic
example being the Greek trireme. ITiere is
evidence that the Phoenicians ventured in
such ships as far as Britain and around A-
fiica before 600 BC. Under the Roman
Empire the whole Mediterranean was con¬
trolled by anavy, and grain carrying gal¬
leys up to 180ft long were built.

Asteamship first crossed the Atlantic in
1819, and the screw-driven Great Eastern
(18S8) was the first large iron ship. By the
early 20th century steel construction and
steam turbines dominated, and passenger
liners, warships and cargo ships increased
spectacularly in size and power. Modem
developments include submarines, air-
CRAFT carriers, Quclcar powered vessels
and supertankers of up to S(X),000 tons.
(See also BATHESHIP; navigation; NAVY;
YACHTS AND YACHTING.)
SHIPWORM, despite its name, abivalve
MOLLUSK, Teredo navalis, notorious for
burrowing into (he timbers of piers and
wooden ships. The body is iong and
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eastern Africa. Shoebills stand about 3.5ft
tall. They arc entirely gray, widi broad
wings and long legs. The head is large in
proportion to the body, and the bill is wide
and thick, shaped as the bird's nanic im¬
plies.
SHOGUN, title of the hereditary military
commanders of Japan who usurped the
power of the emperor in the 12ih century
and ruled the country for about 700 years.
In 1867 the last tokugawa shogun was
forced to resign and restore sovereignty to
the emperor.
SHOLEM ALEICHEM (1859-1916) ,
pseudonym of Solomon Rabinovilch,

.Russian-born viDoisH humorous writer. He
was an immensely prolific and popular
author, and his novels, short stories and
plays tell of the serious and absurd aspects
of Jewish life in EEurope. His works in¬
clude The Old Country and Tevye's
Daughters.
SHOLES, Christopher Latham (1819-
1890), US inventor (with some help from
others) of the TYPEWRrrER (patented 1868).
He sold his patent rights to the Remington
Arms Company in 1873.
SHOLOKHOV, Mikhail Alexandrovidi
(1905-1984), Russian novelist awarded
the Nobel Prize in Literature (1965). He is
best known for his stories alxjut the Don
Cossacks of SRussia. His greatest work is
And Quiet Flows the Don (1928—40).
SHORTHAND, or stenography, any
writ ing system permitt ing the rapid
transcription of speech. The three most
used to ŷ are Isaac Pitman Shorthand,
the first to be commercially developed
(cl837), and Gregg Shorthand, developed
cl888 by John Robert Gregg, both of
which are phonetic, using symbols to rep¬
resent recurring sounds; and Spteedwriting.
wh ich uses abb rev ia t i ons . Shor thand i s
much used by secretaries, journalists,
court reporters, etc. (See also stenotype.)
S H O R T S I G H T E D N E S S . S e e m y o p u .
SHORTSTORY, form of prose fiction,
usually limited in character and situation,
and between 500 and 20,000 words long.
CHAUCER'S Canterbury Tales and boc-
CACaO'S Decameron are prototypes of
short stories. The art form was revived in
the 19th century, and prominent short
story writers have been poe Maupassant.
C H E K H O V , O . H E N R Y, J A M E S . M A N S h t E L D ,
HEMINGWAY and O'HARA.
SHOSHONE INDIANS, group of North
American Indians originally inhabiting the
territory between SE Cal. and WWyo.
The Shoshone of EUtah and Wyo. were
typical buffalo-hunting tribesmen of the

plains. In the 18th century the comanche
Indians split off and moved Sto modern
Tex. There are about 8,000 Shoshone on
reservation lands today.
S H O S TA K O V I C H , D m i t r i ( 1 9 0 6 -
1975), Russian composer. Some of his
music is notably patriotic. His works in¬
clude the opera Lady Macbeth of Mzensk
(1934) and 15 symphonies of which the
most famous are the Fifth (1937), the
Seventh, "the Leningrad." written during
the siege of Leningrad (1941), and the
Tenth (1953). His important works of
chamber music include the Piano Quintet
(1940).
SHOT PUT. See track and pie ld.
SHOULDER, area of the body between
the trunk and the arm, including bones,
joints, and the adjacent tissue. There are
two bones in the Moulder the collarbone,
which is the horizontal bone that connects
to the breastbone, and the shoulderblade,
the flat triangular bone of the back,

s m a l l m o u s e l i k e i n s e c ¬

tivorous mammals with short legs and
long pointed noses. They have narrow
skulls and sharp rather unspecialized teeth
for feeding on insects, earthworms and
small mammal carrion. They are highly
active creatures. The somewhat indigest¬
ib le nature of the i r food, combined wi th
the high energy consumption of their con¬
stant activity, means that they may eat two
to three times their own weight of food in
aday. Having apulse rate sometimes ap¬
proaching 1,000 beats aminute, few
shrews live longer than one year. Family;
Sor i c idae .

SHRIKES, aggressive and predatory pas¬
serine birds of the family Laniidae. which
kil l insects, birds or small mammals with
their hooked bill. Because they store their
victims impaled on thorns like the carcas¬
ses hung in abutcher’s shop, they are
often called butcherbirds. They have a
worldwide distribution, living on the
edges of woods and forests.
SHRIMP, decap^ crustaceans (subor¬
der Natantia) which use their abdominal
limbs to swim instead of crawling like lo¬
bsters or CRABS. The body, more or less
cylindrical and translucent, bears five
pairs of walking legs and two pairs of very
long antennae. The eyes are stalked.
Shrimp are mostly scavengers or predators
and may be found in the open ocean, in¬
shore. in estuaries and even in freshwater.
They are fi.shed for food worldwide.
SHROVE TUESDAY, the last day before
Lent begins (see ash Wednesday). It is a
traditional day for mardi gras carnivals

SHREWS,
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severe (as low as -90'F in some parts).
Most of the people are Russian; Yakuts,
Buryats and Tuvans form autonomous
republics.

The largest cities are Novosibirsk,
O m s k , K r a s n o y a r s k , I r k u t s k a n d
Vladivostok. Siber ia has r ich natural re¬
sources—farmland, forests, fisheries and
such minerals as coal, iron ore, tungsten,
gold and natural gas. Industrial centers
have developed in the regions of Kras¬
noyarsk and Lake Baikal (the world’s
deepest lake) and one of the world’s
largest hydroelectric plants is near Bratsk.
Siberia was inhabited in prehistoric times.

Russians conquered much of Siberia by
1598. Political prisoners were first sent to
Siberia in 1710 and forced-labor camps
existed till 1991. The niANS-siBERiAN rail¬
road (1905) led to large-scale coloniza¬
tion and economic development.
SIBYL, prophetess in Greek legend and
literature. Tradition represented her as a
woman of prodigious old age uttering
[sedictioDS in ecstatic frenzy, but she was
always afigure of the mythical past, and
her prophecies, in Greek hexameters, were
handed down in writing.
SICILY, largest Mediterranean island
(9,925sq mi); part of Italy, but with its
own parlirunent at the capital, Palermo. Its
most notable feature is the active volcano,

Mt Etna (heî t varies around 10,900fi).
Much of the island is mountainous, but
there are lowlands along the coasts. About
half the population live in the coastal
towns P^enno, Catania, Messina and
Syracuse. Agriculture is the mainstay of
the economy, though hampered by the low
rainfall and feudal land-tenure system.
Wheat is the staple crop; grapes, citrus
fruits and olives are also grown. Main ex¬
ports, from Ragusa. are petroleum
products. Sicily was the site of Greek,
Phoen ic ian and Roman co lon ies be fo re

conquest by the Arabs, who in turn were
ousted by Robert Guiscard, the Norman
conqueror. The Sicilian vespers (1282) led
to Spanish rule, ended by garibaldi
(1860). In WWII, Sicily was conquered by
the Allies (1943) and lued as afor at¬
tack on Italy.
SICKLE CELL ANEMIA, one of many
hereditary blood diseases caused by ab-
nonnal hemoglobin in the red blood cells.
Rather than the normal disk shape, the red
cells of persons with this disease have
distorted sickle or crescent shapes when
dttir oxygen supply is low. It is fiom this
unusual appearance of the red blood cor¬
puscles that the disease and its abnormal

such as those in New Orleans and Rio de
Janeiro.
SHRUB, aterm for awoody plant that is
shorter than atree and usually has bran¬
ching st«ns that give it abushy ap¬
pearance.
SifUBERT, family of Russian-bom US
theater owners and producers. Lee
Shuber t (18737-1953) and Jacob
Shubert (18807-1963) pxiduced
vaudeville, operettas, mi plays, and at

t i m f * c o n t r o l l e d 7 5 % o f a l l U So n e

theaters.
SHULTZ, George Pratt (1920- ). US
secretary of stale (1982 689). Aformer
dean of die Graduate School of Business
at the University of Chicago, in the Nixon
Administration he was secretary of labor
(1969-70), director of the Office of
Management and Budget (1970-72), and
secretary of the treasury (1972-74). He
was president of the Bechtel Corporation
when lYesident Ronald Reagan appointed
h i m t o s u c c e e d A l e x a n d e r h a i g a s

secretary of state.
S I A M . S e e t o a i l a n d .
SIAMESE TWINS, twins that are physi¬
cally joined at some pan of their anatomy
due to adefect in early separation. Avari¬
able depth of fusion is seen, most com¬
monly at the head or trunk. suRcmv may
be to separate the twins if no vital or¬
gans are shai^
SIAN or Xian, city in ME central China,
ancient capital of China for 11 dynasties.
Today it is amajor transportation and in¬
dustrial center. The scene of chiang kai-
SHEK'S kidnaping in 1936, it is famous for
fabulous archeological finds of life-size
terra-cotta warriors and horses at Che tondi
of Emperor Qin Shi Huang. There are
large steel, chemical and textile industries.
Pop 2,285,000.
SIBELIUS, Jean (1865-1957), Finnish
composer. His most famous work is Fin¬
landia (1900), which expressed his
country’s growing nationalist feeling. He
compô  anumber of tone poems such

En Saga (1892), which evokes the
physical beauty and ancient legends of
Finland. His works include many pieces
for violin and for piano and seven sym¬
phonies.
SIBERIA, vast indefinite area of land
(about 4,000,OOOsq mi) in NAsian Russia
between the Ural Mts in the Wand the
^cific Ocean in the E, forming most of
Russia. The landsc^ varies ftom the
Arctic tundra to the great forest zone in
the Sand the steppes of the W. Summers
are mild in most paits. winters extremely

a s
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hemoglobin derive their names, the
hemoglobin being known as the sickle
hemoglobin or hemoglobin S.

Persons who are carriers of sickle cell
anemia but do not have the disease are
said to have the sickle cell trait, or sick¬
lemia. If aperson has both the sickle
h e m o g l o b i n a n d o t h e r a b n o r m a l
hemoglobin in his red blood cells, he has a
s ick le ce l l var iant . The term s ick le ce l l
disease is often used to refer to all these
states-sickle cell anemia, sickle cell trait
and sickle cell variants.
S I D D H A R T H A G A U T A M A .
B U C O H A .

SIDDONS, Sarah {nee Kemble; 175S-
I831), English actress who first appeared
in London (without success) at the request
of GARRICK (1775). She returned at the re¬
quest of SHERIDAN (1782). and became the
leading tragic actress of her day.
SIDEREAL TIME, time referred to the
rotation of the earth with respect to the
fixed stars. The sidereal day is about four
minutes shoner than the solar day since
the earth moves each day about 1/365 of
i ts orb i t about the sun. S idoea l t ime is

used in astronomy when determining the
locations of celestial bodies.

SIDEWINDERS, severa l ^ lec ies o f
snake, especially of the RArn.esNAi^
wtuch exhibit apeculiar sideways looping
motion when moving rapidly. The name is
particularly applied to the horned rattle¬
snake , Cro ta l i i s ce ras t i s , o f the sou th¬
western US.

S I D N E Y, A l g e r n o n ( 1 6 2 2 - 1 6 8 3 ) ,
English politician executed for his alleged
part in the rye house plot to overthrow
CHARLES n. His Discourses Concerning
Government (1668) contributed to the
ideology of the American Revolution.
SIDON, great commercial city of ancient
P H O E N I C I A , o n t h e L e b a n e s e c o a s t .
Founded in the 3rd mi l lennium BC, i t is
ment ioned in the Bible and in homer. I t
was famed for its purple dyes and
dassware.
llEGFRIED, legendary figure of out¬

standing strength and courage. He appears
in both the Icelandic edda and the i3th-
century German nibelungenijed epic, and
is the hero of waqner-s operas Siegfried
and Die Gdtterddmmerung.
SIEGFRIED LINE, defimsive line built on
the German Wfirootier in the 1930s which
delayed the US advance in 1944-45.
SIEGMEISTER, Elie (1909-1991), US
composer. An authority on American folk
music, he wrote for chamber groups and
orchestra such woriis as Otark 5er<1943),

Sing Out. Sweet Land (1944).
SIEMENS, German family of technolo¬
gists and industrialists. Ernst Werner
von Siemens (1816-1892) invented,
among other things, an electroplaiing pro¬
cess (patented 1842), adifferential gover¬
nor (ci844), and aregenerative steam en¬
gine, the principle of which was deve¬
loped by his brothers Friedrich (1826-
1904) and then Karl Wilhelm (1823-
1883), later Sir (Char les) Wi l l iam
Siemens, to form the basis of the open-
hearth process.

Ernst and Sir William both made many
important contributions to telegraph
science, culminating in the laying from the
Faraday, aship designed by William, of
the ATLANTIC CABLE of 1874 by the com¬
pany he owned.
SÎ A, city in Tuscany, Italy, famous for
its Gcmuc ARCHTTECTURE and the renais¬
sance an of DONATELLO, LORENZhlil and
PiSANa Its main square is the scene of the
h is to r i c and co lo r fu l Pa t i o ho rse races
every summer. Pop 66,700.
SIENKIEWICZ, Henryk (1846-1916),
Pol ish novel is t awarded the 1905 Nobel
Prize in Literature. His greatest works are
atrilogy about 17th-century Poiand-W«/i
Fire and Sword (1884), The Deluge
0886) and Pan Michael (1888)-and the
internat ional ly famous Quo Vadis?
(1896).
SIERRA LEONE, republic in WAfrica
on the Atlantic Ocean, sharing acommon
b o r d e r w i t h G u i n e a o n t h e N W, N a n d
NE. and with Liberia on the SE.

See

Official name: Republic of Sierra Leone
Capital: Freetown
Area: 27,699sq mi
Population: 4,275,000
Growth ra te : 2 .7%
Languages: Engl ish; Kr io , Mende,
Te m n e

Religions: Animist, Muslim. Christian
Monetary unit(s): 1leone =100 cents

Land. It consists of aswampy coastal
area, wooded inland plains crossed by
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modem use is that employed by the deaf
and dumb, but sophisticated sign lan¬
guages are also uŝ  by many primitive
peoples to communicate with other tribes.
SIHANOUK, Norodom (1922- ), chief
of s tate of Cambodia 1960-70, 1975-76,
1991- .King from 1941, he abdicated in
1955 to become premier. Deposed by a
coup in 1970, he returned from exile in
1975 as figurehead of the communist
Khmer Rouge regime. He resigned six
months Imer.

In 1982 he became the leader o f the

(jovemment of Democratic Kampuchea
and fought against the Vietnamese-
supported regime in Phnom Penh. In 1991
h e r e t u r n e d a s t h e h e a d o f a c o a l i t i o n

government of anti-Vietnam parties that
included the Khmer Rouge.
SIKHS ( f rom Hindi s ikh, d isc ip le) ,
religious community of about nine million
mostly in the Punjab, NIndia. Their
religion, based on the sacred book Adi
Granth, combines elements of Hinduism
and BUDDHISM and was founded by the
mystic Nanak, their fust guru, in the 16th
century. There is no professional priest¬
hood and officially no caste system. In
the 19th century, under Ranjit Singh, the
Sikhs developed apowerful military state
tliat was subdued (1845-49) by the
British. Thereafter SiWis were prominent
in the British army in India. When the par¬
t i t i o n o f I n d i a a n d P a k i s t a n i n 1 9 4 7
divided the Sikhs, many moved from
Pakistan to what became the Indian state
of Punjab. Since 1982 Sikh extremists
have waged awar of terrorism against
Hindus and the Indian government to
achieve an autonomous Punjab.
SI-KIANG, or Hsi Chiang, the longest
r i v e r o f S C h i n a . I t fl o w s E f o r l , 2 5 0 n i i
from the highlands of Yunnan to the Can¬
ton River delta on the South China Sea.
Much of it is navigable.
SIKKIM, Indian state (since 1975) in the
EHimalayas, formerly aconstitutional
monarchy and protectcuate of India. It lies
between Tibet, Nepal, Bhutan and India,
and covers 2,85!sq mi, ranging from
Kanchenjunga (28,l46fr) to lush tropical
forests barely 7O0ft above sea level. The
economy rests on agriculture (rice, com,
millet, and fruits); and cardamom is the.
chief cash crop. Hydroelectricity and new
roads are being developed.
SIKORSKI, Wladyslaw (1881-1943),
Polish prime minister (1922-23), war
minister (1923-25) cUid general. After the
G e r m a n i n v a s i o n i n 1 9 3 9 , h e b e c a m e
leader of the Polish forces and govem-

several rivers and rising grassland in the
N. The climate is tiopicS. with an average
temperature of 79*F and annual rainfall of
90-150 in .
People. TTie indigenous population in¬
cludes over 18 tribes, the Mende of tiie S
and the Temne of the Npredominating.
The Liraba and the Kono are also impor¬
tant ethnic groups. The Creoles, descen¬
dants of freed slaves, mainly from the
Americas, live around Freetown, the capi¬
tal and chief port. Bo, Kenema and Port
Loko are other urban centers.
Economy. The economy is heavily de¬
pendent on diamond mining and produc¬
tion of cocoa and coffee. Rice is the chief

food crop. Cattle are raised in the N, pigs
and poultry in the W.
History. Named by the Portuguese in
1460, the coastal area became the haunt of
slavers: in 1787 the English abolitionist
Granville Sharp settled freed slaves there.
In 1808 it became aBritish colony. Inde¬
pendent from 1961, Sierra Leone was de¬
clared arepublic in 1971 under the pre¬
sidency of Siaka Stevens, who remained
president until his retirement in 1985.
SIERRA MADRE, great mountain sys¬
tem of Mexico. The Erange {Sierra
Madre Orierttai) stretches LOOOmi Sfrom
the Rio Grande, forming the Eedge of the
central plateau and reaching I8,700fr in
Orizaba (Citlaltepetl). The Sierra Madre
Occidental, running SW from Ariz. and
N.M.. borders the plateau on the W, rising
to over 10,000ft. TTie Sierra Madre de Sur
parallels the SW coast.
SIERRA NEVADA, mountain range,
420mi long, in ECal., including Mt Whit¬
ney (14,494ft), the hipest mountain in the
US outside Alaska. The spectacular
scenery of the three nationk parks,
Yosemite, Kings Canyon and Sequoia,
makes the Sierra Nevada apopular vaca¬
tion area.
SIGISMUND (1368-1437), Holy Roman
Emperor from 1433 and king of Hungary
from 1387, of Germany from 1410 and of
Bohemia from 1419. He was involved in
continual wars to maintain ttis power
against other claimants. HUS’S followers
and the Turks.
SIGNAC, Paul (1863-1935), French
painter, leading theorist of neoimpres-
sionism. Afriend of Georges seurat, he
developed pointillism, painting many
views of ports, like Port of St. Tropez.
SIGN LANGUAGE, any,system of com¬
munication using gesture (usually of the
band and arm) rather than speech. The
most comprehensive sign language in
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ing inhalation of fine silica dusts in
mining causes aprogressive reduction in
the fuitctiooal capacity of the lungs. The
normally thin-wdled alveoli and small
b r o n c h i o l e s b e c o m e t h i c k e n e d w i t h

fibrous tissue and the lungs lose their elas¬
ticity. Characteristic x-ray aplt>earances
and changes in lung function occur.
SILK, natural rber produced by certain
insects and spiders to make cocoons and
webs, aglandular
the spinneret and hardened into afilament
on exposure to air. Commercial textile silk
comes f rom the var ious s i l kworms. The

cocooned pupae are killed by steam or hot
air, and the cocoons are placed in hot
water to sofien the gum (seiicin) that
binds the silk. The filaments from several

cocoons are then unwound together to
form asingle strand of "raw .silk," which
i s r e e l e d . S e v e r a l s t r a n d s a r e t w i s t e d

ment in exile.
S IKORSKY, Igor Ivanov ich (1889-
1972), Russtan-bom US aircraft designer
best known for his invent ion of the first
successful HEUCX)PTHt (flown in 1939). He
also designed several airplanes, including
the first to have more than one engine
(1913).
SILAGE, winter cattle fodder made from
grass, com, legumes etc., by limited fer¬
mentation. The material is harvested when

green, chopped and then stored in either a
pit or atower where air access can be
carefully controlled. Lactic acid is formed
from the CARBOHYDRATES while the loss of
other nutrients is minimal.
S ILENT F ILMS. See mot ton p ic iu rbs .
SILESIA, region of Ecentral Europe, ex¬
tending from the Sudeten Mts and WCar¬
pathians in the Sup the Oder River valley.
Most ly in Poland, i t covers about
ZO.OOOsq mi and has fertile farmlands and
forests and great mineral wealth. Upper
Silesia is Poland’s most important in¬
dustrial region.
SILICON (SI), nonmetal in Group IVA
of the pERiODic tabub; the second most
abundant element (after oxygen), occur¬
ring as silica and silicates. It is made by
reducing silica with coke at high tempera¬
tures. Silicon forms an amorphous l^own
powder, s e m i c o n d u c t i n g c r y s t a l s ,
metallic in a[^>eatance. It oxidizes on
heating, and reacts with the halogens,
hydrogen fluoride, and alkalis. It is us^ in
alloys, and to make transistors and semi-
CONIXJCTORS.

AW 28.1, mp I4I0’C, bp 2355'C, sg 2.42
(20*C).
SILICON^ polymers with alternate
atoms of silicon and oxygen, and organic
groups attached to die silicon. They are
resistant to water and oxidation, and are
stable to heat. Liquid silicones are used
for waterproofing, as polishes and anti¬
foam agents. Silicone greases are high-
and low-temperature lubricants, and resins
are used as electrical insulators. Sil icone
rubbers remain flexible at low tempera¬
ture. Silicone gel is employed in breast
implants, although alink between leaking
s i l i c o n e a n d a u t o i m m u n e d i s o r d e r s i s
suspected.
SILICON VALLEY, the area around
Sunnyvale, in the Santa Clara Valley in
California, where many semiconductor
and chip manufacturers are located. More
generally, it contains the greatest concen¬
tration of electronics industries.
SILICOSIS, aform of pneumcconiosis, or
fibrotic LUNG disease, in which longstand-

secreiion extruded from

together, or "thrown," to form yam. At
this stage, or after weaving, the sericin is
washed away. The thickness of the yam is
measured in denier. About 709b of all raw
silk is now produced in Japan.
SILK-SCREEN PRINTING, method of
printing derived from the stencil process.
As tenc i l i s a t tached to as i l k sc reen o r
fine wire mesh, or formed on it by a
photographic process or by drawing the
design in tusche (a greasy ink), sealing the
screen with glue and wâ ng out the tus-
che and its covering glue with an organic
solvent. The framed screen is plaĉ  on
the surface to be printed, and viscous ink
is (sessed through by arubber squeegee,

color requires adifferent screen. The
process, which may be mechanized, is
used for printing labels, posters, fabrics,
and on bottles and other curved surfoces.
Since 1938 it has been used by painters,
who call it serigraphy.
SILKWORM, the caterpillar of amoth.
Bombyx mori, which, like many other
caterpillars, spins itself acocoon of silk in
which it pupates. The cocoon of B. mori
is, however, especially thick and may be
composed of asingle thread commonly
900m (2,950ft) long. This is utuaveled to
provide commercial su.k. Originally ana¬
tive of China. B. mori has been introduced
to many countries. The caterpillar, which
takes about amonth to develop, feeds on
the leaves of the mulberry tree.
SILLIMAN, Beigamin (1779-1864), US
chemist and geologist who founded The
American Journal of Science (1819). The
mineral stLUMANrre (a form of aluminum
stucATC, AlzSiOs) is named for him.
SILLIMANITE, coloriess and glassy sili-
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cate mineral that serves as an indicator of

temperature and pressure of the environ¬
ment where rocks containing it were
formed. Sillimanite occurs at many points
in France, Madagascar, and the eastern
US; apale sapphire-biue gem variety oc¬
curs in th^gravels of Sri Lanka.
SILLITOE, A lan (1928- ) , Eng l ish
novelist, short-story writer and poet. Many
of his woiits. such as Saturday Night and
Sunday Morning (1958) and The Loneli¬
ness dfthe Long-Distance Runner (1959),
focus on working-class heroes rebelling
against an oppressive society.
SILLS, Beverly (1929- ), US coloratura
soprano, bom Belle Silverman. She made
her debut at the NY City Opera in 1955
and later became international known, ac¬
claimed both as an actress and as asinger.
She was general director of the NY City
Opera 1979-88.
SILT, very small soil particles. Silt forms
about 609& of the material on the Missis¬

sippi Delta. Loess, ayellowish uncon¬
solidated sedimentary rock that occurs in
thin blankets, is composed largely of silt.
SILURIAN, the third per iod of the
PALEOZOIC, which lasted between about
440 and 400 million years ago. (See also
GEOLOGY.)
SILVER (Ag), soft, white noble metal in
Group IB of the periodic table, atransi¬
tion element. Silver has been known and
va lued f rom ear ies t t imes and used for

jewelry, ornaments and coinage since the
4th millennium BC. It occurs as the metal,
notably in Norway; in copper, lead and
ZINC sulfide ores; and in argentite and
other silver ores. It is concentrated by
various processes including cupellation
a n d e x t r a c t i o n w i t h c y a n i d e ( s e e a l s o
GOLD), and is refined by electrolysis.

Silver has the highest thermal and
electrical conductivity of all metals, and is
used for printed circuits and electrical con¬
tacts . OAer modem uses inc lude denta l
ALLOYS and amalgam, high-output storage
batteries, and for monetary reserves. Al¬
though the most reactive of the noble me¬
tals, silver is not oxidized in air. nor dis¬
solved by alkalis or oonoxidizing acids: it
dissolves in ni t r ic and concennated sul¬
furic acid. Silver tarnishes by reaction
with sulfur or hydrogen sulfide to form a
dark silver-sulfide layer. Silver salts are
normally monovalent. Ag+ is readily
reduced by mild reducing agents, deposit¬
ing asilver mirror from solution.
AW 107.9, mp 960.8'C, bp 2212'C, sg
10,5 (20”C).
SILVERFISH, any of various wingless

insects of the order Thysanura. One com¬
mon variety, Lepisma saccharina, has two
long antennae, three barbed tail parts, and
silver-to-gray scales. It is apest that lives
in damp areas of houses, feeding on
wallpaper, books, clothes or food.
SIMENON, Georges JtKeph Christian
(1903-1989), Bclgian-bom French author
of over 200 novels and thousands of short
stories- He is best known for his detective

novels about Inspector Maigret, outstand¬
ing works of tightly plotted suspense and
psychological insight.
SIMMS, William Gilmore (1806-1870),
US author whose writings on the US
S o u t h i n c l u d e h i s t o r i c a l n o v e l s . S h o r t
stories, biographies and poetry. His most
important work was The Yemassee (1835).
SIMON, Saint, one of the disciples of
Chr ist . His names of " the Canaani te" or

"Zelotes" may suggest association with
the ZEALOTS. His feast day is Oct. 28.
SIMON, (Marvin) NeU (1927- ), US
playwright, acomedy writer for television
before writing an unprecedented succes¬
sion of hit stage commies beginning with
Come Blow Your Horn (]966). HisLostin
Ton/rcrrwona 1991 Pul i tzer Pr ize.

SIMONS, Metuio (cl496-1561), Frisian
religious reformer and leader of the peace¬
ful ANABAPTISTS in HoUand and Germany.
He was aRoman Catholic priest who con¬
verted to Anabaptism in 1536. The men-
NONiTES are named for him.
SIMPLON PASS, 29mi long and 6490ft
high, between Brig in Switzerland and
Isella in Italy, napoleon ibuilt aroad
along it in 1800-06. In 1906 the Simplon
Tunnel, I2.5mi long, Europe’s longest and
the world’s second-longest railroad tunnel,
was opened to traffic.
SIMPSON, George Gaylord (1902-
1984), US paleontologist, at Columbia U.
1945-59 and Harvard U. 1959-70, known
to the general public for his Meaning of
Evolution (1949).
SIN, or transgression, an unethical act
(see ethics) considered as disobedience to
the revealed will of God. Sin may be
viewed legally as crime, breaking God’s
commandments and so deserving punish¬
ment (see HELL: PURGATORY), Of 3S an Of-
fense that grieves God the loving Father,
breaking communion with Him.

According to the Bible, sin entered the
world in Adam's fall and all mankind be¬
came innately sinful (see original sin).
Both fo r th is and fo r ac tua l s ins com¬
mitted, man becomes guilty and in need of
SALVATION. Since sin is rooted in character
and will, each sinner bears personal
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responsibility; hence the need for repen¬
tance, CONFESSION and absolution (sec also
PENANCE). Views as to what constitutes sin
vary, being partly determined by church
authority, social standards and one's own
conscience.

The traditional "seven deadly sins" are
pride, covetousness, lust, envy, gluttony,
anger and sloth. The Roman Catholic
Church defines amor ta l s in as aser ious
sin committed willingly and with clear
knowledge of its wrongness; avenial sin
is less grave, does not wholly deprive the
perpetrator of grace, and need not be in¬
dividually confessed. (See also immacu.
LATE CONCEPnON.)
S I N A I P E N I N S U L A , m o u n t a i n o u s
peninsula between the Gulf of Suez and
the Gulf of Aqaba, the Narms of the Red
Sea. It is thought that Mt Sinai, where
MOSES received the ten commandments, is
one of the Speaks (Jebel Serbal or Jebel
Musa) .
S I N A T R A , P r a n k ( F r a n c i s A l b e r t
Sinatra; 1917- ), US singer and film star.
He achieved fame as aband singer with
Tommy Dorsey before becoming a
teenagers’ idol as asolo performer during
WWIl. After making several musical
films, he became adramatic actor of note
in From Here to Eremifv (1953).
SINCLAIR, Upton BeaU (1878-1968).
novel ist and social reformer. He is best
known for The Jungle (1906), anovel
exposing the horrors of the Chicago meat¬
packing indu.stries, and for the 11 World's
End novels centered on Lanny Budd, one
of which. Dragon's Teeth b r o u g h t
him the 1943 Pulitzer Prize.
SINGAPORE, republic in SE Asia, at the
Send of the Malay Peninsula, consisting
of Singapore Island and 60 adjacent islets.
It is one of the smallest states in the world.
Singapore Island is largely low-lying and
fring^ by mango swamps, its climate
tropical: rainfall averages about 95in year¬
ly. TTie population is predominantly Chi¬
nese, with large Malay and Indian minori¬
ties. The capital. Singapore city, has afine
natural harbor and is SE Asia’s foremost

commercial and shipping center, conduct¬
ing aflourishing international trade as a
free port It trades in textiles, rubber,
petroleum, timber and tin, and produces
electrical goods, petroleum products and
textiles. Shipbuilding and repair is an im¬
portant new industiy.

Singapore was founded as atrading
post by Sir Thomas raffles in 1819 and
became pan of the Straits Settlements
in 1826. Self-governing from 1959. it

OfTicial name: Republic of Singapore
Capital: Singapore
Area: 240sq mi
Population: 2,756,(X)0
Growth ra te : 1 .3%
Languages: Malay. Chinese (Mandarin),
English. Tamil
Religions: Confucianist. Buddhist, Taoist,
M u s l i m
Monetary unit(s): !Singapore dollar s
1 ( X ) c e n t s

joined Malaysia as aconstituent state in
1963 but withdrew from the federation in
1965. Lee Kwan Yew, prime minister
1965-90, presided over tremendous
economic growth; the growth rate for
1991 was estimated at 6.5%. The ruling
People’s Action Party keeps tight control
of every aspect of Singapore life.
SINGER, Isaac Bashevis (1904-1991),
Polish-bom US yusdish novelist and short
story writer, known for his portrayal of
European Jewish life. His work includes
The Family Moskat (1950). The Magician
of Lublin (I960) and The Estate (1969).
He was awarded the 1978 Nobel Prize for
L i t e r a t u r e .

SINGER, Isaac Merrit (1811-1875), US
i n v e n t o r o f t h e fi r s t v i a b l e d o m e s t i c
SEWING MACHINE (patented 1851). Despite
alegal battle with the earlier inventor
Elias Howe, the Singer sewing machine
soon became the most popular in the
w o r l d .
SINGER, Israel Joshua (1893-1944),
Polish-bom US Y i d d i s h n o v e l i s t ,
playwright and journalist, best known for
his epic novel, The Brothers Ashkenazi
(1936). He was the older brother of
novelist Isaac BashevissiNOER.
SINHALESE, an inix)-aryan lancua(%
derived from SANSRRrr, spoken by two
thirds of the people of sri lanka. Most
other Sri Lankans speak tamiu
SINKIANG, or Xî iang, Uyger
Autonomous Region, region in NW China
between Mongolia and Kazakhstan. A
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predominantly agricultural and pastoral
area covering 16% of China's land area, it
has very rich mineral resources and vast
o i l fi e l d s . B e c a u s e o f s c a n t r a i n f a l l ,

Sinkiang has extensive irrigation systems.
It is astrategic region for the defense of
China and the home of 13 minority ethnic
groups, most of whom practice Islam.
SINN FEIN(Irish Gaelic: we. ourselves),
I r i s h n a t i o n a l i s t m o v e m e n t w h i c h
achieved independence for the Irish Free
State in 1922. Formed by Arthur Griffith
in 1905, it was first widely supported in
1916 \^d ien most of the leaders of the
EASTER RISING Were martyred. Led by de
VALERA, it set up an Irish Parliament, the
D4il Eireann, by 1919. (See also Ireland;
IRISH REPUBLICAN ARMY).
SINO-JAPANESE WARS, two bit ter
conflicts between China and Japan. The
first (1894-95) was precipitated by the
rivalry of the two nations over Korea.
China’s navy was totally destroyed and its
army routed by the Japanese. The Treaty
of Shimonoseki led to Japan becoming a
great power. The second (1937-45) was
the result of renewed Japanese expan¬
sionism in the Far East. Japan conquered
Manchur ia in 1931 and gradua l ly
penetrated into China. In 1937 Japan
seized nearly all the coastal cities and in¬
dust r ia l areas. The Chinese Nat iona l is ts
and the communists united to fight the
Japanese. After pearl harbor the fighting
became part of WWII.
SINUS, large air space connected with the
nose which may become infected and
obstructed after upper respiratory infection
and cause facial pain and fever (sinusitis).

There are four major nasal sinuses; the
maxillary, frontal, ethmoid and sphenoid.
Also, ablind-ended channel which may
discharge pus or other material onto the
skin or other surface. These may be
embryological remnants or arise from a
foreign body or deep chronic infection
(e.g.. osiBwvELms).

Also, alarge venous channel, as in the
liver and in the large vessels draining
BLOOD from the brain.
SIOUX INDIANS, the largest North
American tribe of the Siouan language
group. Also known as the Dakota ("al¬
lies"), they were originally afederation of
seven tribes, the most numerous being the
Teton. After repeated revolts against white
misrule and treachery, they were fioally
defeated at wounded knee (1890). Today
about 35,000 live on reservations.
SIPHON, device, usually consisting of a
bent tube with two legs of unequal length

which utilizes atmospheric pressure to
transfer liquid over the edge of one con¬
tainer in to another at a lower level . The
flowing action depends on the difference
in the pressures acting on the two liquid
surfaces and stops when these coincide.
SIREN, asalamander found only in the
southeastern states and differing from all
others in having no back legs. There are
three kinds, the greater siren (20in in
length), the lesser siren (lOin), and the
dwarf siren (Sin), They look like eels with
feathery gills, which are never lost, and a
pair of short front legs.
SIRENIA, order of large aquatic mam¬
mals known as isea cows, dugongs, and
manatees. The stout spindle-shaped body
ends in ahorizontal paddle, the forelimbs
are flippers, and hindlimbs are tacking.
SIRENS, in Greek mythology, creatures
h a l f b i r d a n d h a l f w o m a n w h o l u r e d
sailors to destniction by the sweetness of
their song.
SIRIUS, Alpha Canis Majoris, the Dog
Star. The brightest star in the night sky.
2.7pc distant, it is 20 times more luminous
than the sun and has absolute magnitude +
1.4. ADOUBLE STARD. its major component
is twice the size of the sun; its minor com¬
ponent (the Pup), the first white dwarf star
to be discovered, has adiameter only 50%
greater than that of the earth, but is ex¬
tremely dense, its mass being just less
than that of the sun.
SISAL, common name for aplant {Agave
sisalojuz) of the agave family, and for its
fiber, the most important of the group cal¬
led leaf fibers, obtained from plant leaves.
The plant stalk grows to about 3ft in
height, with adiameter of approximately
i 5 i n .

Plants grow best in moderately rich soil
with good drainage and in warm, moist
c l imates.
SISTINE CHAPEL, the papal chapel in
the Vatican palace, Rome, renowned for
its magnificent frescoes by michelanghlo
a n d o t h e r R e n a i s s a n c e a r t i s t s l i k e
pERUGiNO, Bomcoj.! and pitmjRiccHio. I t
is named for Pope Sixtus IV, who began
its construction in 1473, and is used by the
College of Cardinals when it meets to
elect anew pope.
SISYPHU^ in Greek mythology, the
cunning k ing o f Cor in th who was
punished in Hades by repeatedly having to
roll ahuge stone up ahill only to have it
always roll down again as soon as he had
brought it to the summit.
SITAR, Indian stringed instrument with a
long neck and smallish rounded sound-
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box. There are usually seven strings-five
melody and two drone; these are plucked
by aplayer seated on cushions or (he
floor. In 19S7 the Ind ian s i ta r v i r tuoso
Ravi SHANKAR made the first of several

concert tours of the US, spreading the
popularity of the instrument, which has
since been used by rock music groups.
SITTINGBULL(c l83 l - l890) , ch ie f o f
the Teton sioux Indians who 1k1 the last

major Indian resistance in the US. Bom in
S.D.. he became head of the Sioux nation
and inspired (be 1876 campaign that
resulted in the massacre at Little Bighorn.
After the Sioux surrender (1881) he retired
to Standing Rock reservation. N.D.
During the ghost dance Indian police
killed him while attempting his arrest.
SITWELL, name of three distinguished
English writers, children of Sir George
Keresley Sitwell.

Dame Edith Sitwell (1887-1964), lead¬
ing poet and critic, helped launch Wheels
(1916), amagazine of experimental
poetry, wrote the satirical Facade (1922;
music by William walton), and was a
master technician of sound, rhythm and
symbol.

S i r Osber t S i twe l l ( 1892-1969) .
satirist, novelist and short-story writer, is
bes t known fo r h is fan tas t i c nove l The
Man Who Lost Himself (1929) and his
five-volume autobiography.

Sir Sachevercll Sitwell (1897-1988)
was apoet, art critic and traveler whose
work includes Southern Baroque Art
(1924), All Summer in aDay (1926) and
Moznrf (1932).
SI IJNrK, the internationally adopted ab¬
breviation for the Sysleme International
d'Unites (International System of Units), a
modification of the system known as ra¬
tionalized MKSA units (Giorgi system)
adopted by the llth General Conference

Weights and Measures (CGPM) in
I960 and subsequently amended. It is the
modem version of the metr ic system. SI

Units are the legal standard in many
count r ies and find a lmost un iversa l use
among scientists.
SIX, Les, term coined in 1920 to group
six French composers (Darius miijiaud,
Francis poulenc, Arthur honegger. Geor¬
ges AURIC, Louis Durey and Germaine
Tailleferre) inspired by the work of Erik
SATIE and Jean cocteau.
S IX -DAV WAR. See a rab - i s raeu wars .
SIX NATIONS, the enlarged iRcxjuois
League formed by the joining of the Tus-
carora(1722).
SIXTUS, name of five popes. Sixtus IV

(1414-1484; elected 1471) built the sis-
TINE CHAret, His reign was characterized
by nepotism and simony. Sixtus V(1521—
90; elected 1385) brought the papal
STATES to order and made the pope one of
Europe's richest princes. His reforms of
church administration were pan of the
c o u n t c r . r h f o r m a t i o n

SKAGEKRAK, arm of (he North Sea
some I40mi long and SOmi wide dividing
Norway from ̂ nmark and linking the
North Sea with the Baltic Sea through the
Kattegat.
SKATE, in biology, any of numerous flat-
bodies. cartilaginous fishes, found Prom
tropical to near-Arctic waters and from the
shdlows to depths of more than 9,000ft.
Skates are rounded to ra ther d iamond¬
shaped in form. They have large pectoral
fins extending from or nearly from the
snout to the base of the slender tail, and
some have sharp "noses" produced by
cranial projection, the ro.siral cartilage.
Skates may be solid colored or patterned.
SKATEBOARD, small board with plastic
wheels, forming akind of surfboard to be
used on land.

Experienced skateboard riders can turn
in circles on one wheel, travel on just two
of the four wheels, and jump over amulti¬
tude of objects during aride.
SKEET, sport in which the competitOT
shooi.s at clay disks mechanically thrown
into the air. The disks are tos.sed to imitate
the flight of certain birds.
S K E L E T O N , i n v e r t e b r a t e s , t h e
framework of bones that supports and
protects the soft tissues and organs of the
body. It acts as an attachment for the
MUSCLES, especially those producing
movement, and protects vital organs such
as (he HKA1N, HEART and lungs, ft is also a
store of calcium, magnesium, sodium,
phosphorus and proteins, while its bone
marrow is the site of red blood-corpuscle
formation. In the adult human body, there
are about 206 bones, to which more than
600 muscles are attached.

The skeleton consists of two parts: the
axial skeleton (the skull, backbone and
rib-cage), and the appendicular .skeleton
(the limbs). The function of the axial
skeleton is mainly protective. The skull
consists of 29 bones. 8being fused
together to form the cranium, protect¬
ing the brain. The vertebral column, or
backbone, consists of 33 small bones (cv
vhitebrae): the upper 25 are joined by
ligaments and thick cartilaginous diste
and the lower 9are fused together. It
supports the upper body and protects the

o f
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SPINAL CORD which runs through it. The rib
cage consists of 12 pairs of ribs forming a
protective cage around the heart and lungs
and assists in breathing (see respiration).

The appendicular skeleton is primarily
concerned w i th locomot ion and cons is ts
of the arms and pectoral girdle, and the
legs and pelvic girdle. 11)6 limbs articulate
with their girdles in bail and socket Joints
which permit the shoulder and hip great
freedom of movement but are prone to
d is loca t ion . I n con t ras t t he e lbows and
knees are hinge Joints permitting move¬
ment in one plane only, but which are
very strong.
SKEPTICISM, philosophical attitude of
doubting all claims to knowledge, chiefly
on the ^ousd that the adequacy of any
proposed criterion is itself questionable.
Examples of thoroughgoing skeptics,
wary of dogmatism in whatever guise,
were pyrrho of elis ("Pyrrhonism" and
"skepticism" are virtual synonyms) and
HUME. Other thinkers, among them auous-
T I N E . E R A S M U S . M O N TA I G N E . PA S C A L , B AY L E

and KIERKEGAARD, sought to defend faith
and religion by directing skeptical argu¬
ments against the epistemological claims
of RATIONALISM and EMITRICISM. PRAG¬
MATISM and KANT'S critical philosophy rep¬
resent two influential attempts to resolve
skeptical dilemmas. (See also AGNOsn-
a s M . )
SKIDMORE, LouLs (1897-1962). US ar¬
chitect and cofounder of the firm of Skid¬
more, Owings and Merrill (1936), which
designed government and corporate
projects such as Oak Ridge, Tenn. (1943-
45), the US Air Force Academy in
Colorado Springs (1954-62), and the
Sears Tower in Chicago (1971-73).
SKIING, the sport of gliding over snow
on long, thin runners called skis. It began
some 5,000 years ago in NEurope as a
form of transport and became asport in
the 1800s. In 1924, the Fiddration Interna¬
t ionale de Ski was formed and the first

Winter Olympics held. Today, skiing is
ever-increasing in popularity, as either Al¬
pine downhill slalom or giant slalom
obstacle courses, Nordic crosscountry
skiing, or skijumping.

Skis are generally made of laminated
wood, fiberglass, plastic, metal or acom¬
bination of these. They have safety bind¬
ings attaching the boot firmly to the ski;
ski poles are used for balance.
SKIMMER, aseabird which has the
lower half of the bill longer than the upper
half. I t flies low over the water with the
bill cutting through the water to catch fish.

Skimmers are found mainly along tropical
coasts, but the black skimmer comes up
t h e w e s t e r n A l t a n t i c a s f a r a s M a s ¬
sachusetts. They live in flocks, and their
calls sound like apack of hounds.
SKIN, the TISSUE which forms asensitive,
elastic, protective and waterproof covering
of the human body, together with its
specializations (e.g., nails, hair). In the
adult human, it weighs 2.75kg, covers an
area of 1.7m^ and varies in thickness from
1mm (in the eyelids) to 3mm (in the
palms and soles). It consists of two layers:
the outer, epidermis, and the inner, der¬
mis, or true skin.

The oucemiosi part of the epidermis,
the stratum comeutt^ contains atough
protein called keratin. Consequently it
provides protection against mechanical
trmima, abarrier against microorganisms,
and waterproofing. The epidermis also
contains ceils which produce the melanin
responsible for skin pigmentation and
which provides protection against the
sun’s ultraviolet rays. The unique pattern
of skin folding on the soles and palms
provides agripping surface, and is the
basis of identification by fingerprint.

Hie dermis is usually thicker than the
epidermis and contains blood vessels, ner¬
ves and sensory receptors, sweat glands,
sebaceous glands, hair follicles, fat cells
and fibers. Temperature regulation of the
body is aided by the evaporative cooling
of sweat (see pbrspiratkw); regulation of
the skin blood flow, and the erection of
hairs which trap an insulating layer of air
next to the skin. The rich nerve supply of
the dermis is responsible for the reception
of Couch, pressure, pain and temperature
stimuli. Leading into the hair follicles are
sebaceous glands which produce the an¬
tibacterial sebum, afluid which keeps the
hairs oiled and (he skin moist.
SKINDIVING, underwater swimming and
DIVING with or without self-contained un¬
derwater breathing apparatus (scuba). The
simplest apparatus is the snorkel, general¬
ly used with goggles or mask, and flip¬
p e r s .

An aqualung consists of compressed air
cylinders with an automatic demand
regulator, which supplies air at Che correct
pressure according to the diver’s depth.
"Closed<ircui t ” scuba conta ins achemical
wh ich absorbs carbon d iox ide f rom ex¬
haled air.
SKINK, aslender lizard found in many of
the warmer parts of the world. Skinks are
abundant in Africa, and 50 species live in
die Americas. Some have rough scales.
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but the rest have very flat scales, some¬
times so small that they are hard to see.
Skinks may be aquatic or tree-dwellers
and many have taken up burrowing, like
the Florida sand skink. The largest skink
is the 2ft giant zebra skink of the
Solomons which has aprehensile tail.
SKINNER, B(urrhus) F(rederic) (1904-
1990), US psychologist and author whose

staunch advocacy of behaviorism did
much to gain it acceptance in 20th-century
PSYCHOLOOY. His best-known books were
Science and Human Behavior (1953);
Walden Two (1961), aUtopian novel
based on behaviorism; and Beyond
Freedom and Dignity (1971).
SKULL, the bony structure of the head
and fece situated at the top of the vertebral
column. It forms athick bony protection
for the BRAIN with small apertures for
blood vessels, nerves, the spinal cord etc.,
and the thinner framework of facial struc¬
t u r e .

SKUNKS, carnivorous mammals of the
WEASEL family, Mustelidae, renowned for
the foul stink they produce when threa¬
tened. There are ten species distributed
throughout the Americas. All are boldly-
patterned in black and white. Most are
nocturnal and feed on insects, mice and
eggs. In defease askunk can expel fine
jets of foul-smelling liquid Irom scent
glands under the tail. This can be shot out
t o a d i s t a n c e o f 3 m ( l O f t ) w i t h a
remarkably accurate aim.
SKYDIVING, sport parachuting. Sky-
divers reach speeds of up to lOOmph after
Jumping out of planes at altitudes of up to
15.000ft. The last 3,000fl is slowed by a
parachute,
SKYSCRAPER, avery tal l bui lding.
From the mid-l9th century the price of
land in big cities made it worthwhile to
build upward rather than outward, and this
became practicable with the development
o f s a f e e l e c t r i c e l e v a t o r s . T h e fi r s t
skyscraper was the 40m (130ft)-high
Equitable Life Assurance Society Build¬
ing, New York (1870). Amajor design
breakthrough was the use of aload-bear¬
ing skeletal iron frame, first used in the
10-story Home Insurance Company Build¬
ing. Chicago (1885).
S L AT E , a fi n e - g r a i n e d l o w g r a d e
meiamorphic rock formed by the regional
metamorphism of shale. The parallel
orientation of platy minerals in the rock
causes the rock to split evenly (slaty
cleavage) in aplane that is perpendiculr̂
to the direction of the compressive
metamorphic stress. (See also mittamor-

PHIC ROCKS.)
SLATER, Samuel (1768-1835), British-
born founder of the US cotton texti le in-
du.stry. As an apprentice in England he
memorized the principles of arkwright’S
machinery. He set up his spinning mill
(now amuseum) in Pawtucket. R.I.. in
1793.

SLAUGHTERHOUSE CASES,
troversy following the granting (1869) by
the La. legislature of aNew Orleans
monopoly in landing and slaughtering cat¬
tle to the Crescent City Live Stock Land¬
ing and Slaughterhouse Co. In 1873. the
US Supreme Court found, against other
New Orleans butchers, that there was no
infringement of the 14th Amendment.
SLAVERY, apractice found at different
times in most parts of the world, now con¬
demned in the Un iversa l Dec la ra t ion o f
Human Rights

Slavery generally means enforced ser-
vimde, along with society's recognition
that the master has ownership rights over
the slave and his labor. Some elements of
slavery can be found in serfdom, as prac¬
ticed during the Middle Ages and in Rus¬
sia up to 1861: in debt bondage and
reoNAGE, both forms of enforced labor for
the payment of debts: and in forced labor
itself, exacted for punishment or for politi¬
cal or military reasons (examples being
the ’■slave" labor used by the Nazis in
WWII and the Soviet labor camps).

In some places aform of slavery or
bondage is still practiced today under the
guise of exaaing abride price, or the
"adofXion" of poor children by wealthier
famil ies for labor purposes. While
peonage is stilt rampant in South America,
actual slavery is reputed to exist in Africa,
the Arab ian Pen insu la . Tibe t and e l se¬
where. Slavery in Saudi Arabia was offi¬
cially abolish^ only in 1962.

Warfare was the main source of slaves
in ancient times, along with enslavement
for debt or as punishment, and the selling
of children. But there was not necessarily
a d i s t i n c t i o n i n r a c e o r c o l o r b e t w e e n

master and slave. Manumission (the grant¬
ing of freedom) was commonplace, and in
Greece and Rome many slaves or freed-
men rose to influential posts: astave
dynasty, the Mamelukes, ruled Egypt
from 1250 to 1517. In the West the Ger¬
mans enslaved many Slavic people (hence
"slave") in the Dark Ages. By the 13th
century feudal serfdom was widespread in
Europe. Slavery increased again when the
Portuguese, exploring the coast of Africa,
began to import black slaves in 1433 to

c o n -
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thodox sleep-characterized by its deep-
ness-tdtemating with periods of paradoxi¬
cal, or rapid-eyemovement (REM), sleep
ch^acterized by its restlessness and jerky
movements of the eyes. Paradoxical sleep
occurs only when we are dreaming and
occupies about 20% of total sleeping lime.
Sleepwalking (scmnambuusm) occurs
only during orthodox sleep when we are
not dreaming. Sleeptalking occurs mostly
in orthodox sleep.

Many theories have been proposed to
explain sleep but none is completely satis-
^ory. Separate sleeping and waking
centers in the HYPCrmALAMUS cooperate
with other parts of the brain in controlling
sleep. Sleep as awhole, and particularly
paradoxical sleep when dreaming occurs,
is essential to health and life. Consequent¬
ly, the key to why animals sleep may
reside in aneed to dream. Sleep learning
experiments have so far proved ineffec¬
tive. Arested brain and concentration are

probably the most effective basis for
L E A R N l N a

SLEEPING SICKNESS, inpectious
EASE caused by trypanosomes occurring in
Africa and carried by tsetse flies. It ini¬
tially causes fever, headache, often a
sense of oppression and arash; later the
characteristic somnolence follows and the
disease enters achronic, often fatal stage.
Tr e a t m e n t i s m o s t e f f e c t i v e i f s t a r t e d
before the late stage of brain involvement
and uses arsenical compounds.
S L E E P WA L K I N G . S e e s o m n a m b u u s m .
SLIDELI., John (1793-1871), US politi¬
cal leader. Senator from Louisiana (1853-
61), he was appointed Confederate
commissioner to France-

On the way there he was involved in the
TRENT AFFAIR. In France, he failed to get
official recognition or aid for the Con¬
federacy from Napoleon III.
SLIDE RULE, an instrument based on
LOGARrTHMS and used for rapid, ihou^
approximate, calculation. Two scales are
calibrated identically so that, on each, the
distance from the" 1" point to any point on
the scale is proportional to the logarithm
of the number represented by that point.
SLIM, William Joseph (1891-1970)
British field marshal. He served in India
between the wor ld wars. As commander
in Burma in 1942 he had to retreat before
superior Japanese forces but saved India.
His reconquest of Burma, one of the most
difficult campaigns in modem warfare,
was the greatest land defeat ever suffered
by the Japanese, in 1945 he was supreme
allied commander of ground forces in SE

fill amanpower shortage at home.
With the discov«y of America and the

development of plantations, the need for
cheap, abundant labor encouraged the
slave trade. The British abolished the
slave trade in 1807 and slavery in 1833.
By constitutional provision, the US slave
trade ended in 1808 and the Emancipation
Proclamation (1863), issued by President
Lincoln, took full effect with the end of
the Civil War (1865).
SLAVONIC LANGUAGES, a^oup of
INDO-KJROPEAN LANGUAtSS Spoken by
some 225 million prople in central and E
Europe and Siberia. TTiere are three
groups: WSlavonic (Poli^, Czech and
Slovak), SSlavonic (Slovene, Serbo-
Croatian, Macedoman and Bulgar^), and
ESlavonic (Russian, Ukrainian and
Belorussian). Byzantine missionaries in
the 9th century first developed written
Slavonic, using amodified Greek alphabet
known as Cyrfilic. Today, slavs converted
by the Orthodox Church use Cyrillic char¬
acters and Slavs converted by the Roman
Church use the Latin alphabet.
SLAVS, largest European ethnic and lan¬
guage group, living tcJday in central and E
Europe and Siberia: all speak Slavonic
LANGUAGES. About 4,000 ycars ago they
migrated to land Nof the Black Sea and
later split into three groups: the ESlavs.
(Russians. Belorussians and Ukrainians),
the WSlavs (Czechs. Slovaks and Poles)
and the SSlavs (Serbs, Croats, Slovenes,
Macedonians, Montenegrins and Bul¬
garians).

Slavonic nations were formed from the
9th century but almost all were over¬
whelmed by Turkish or Mongol invaders.
In tbe 15th century, Russia gained national
independence but it was not until WWI
that the other Slav nations regained their
irational identit ies.
SLEEP, astate of relative unconscious¬
ness and inactivity. The need for sleep
recurs periodically in all animals. If
deprived of sleep humans initially ex¬
perience HAixuciNATJONS, acutc anxiety
and become highly suggestible and even¬
tually COMA and sometimes death result.

Dining sleep, the body is relaxed and
most bodily activity is reduced. Cortical,
or higher, brain activity, as measured by
the EUEcrROENCEPHALOGRAPH; blood pres¬
sure; body temperature; rate of heartbeat
and breathing are decreased. However,
certain activities, such as gastric and
alimentary activity, are increased.

Sleep tends to occur in daily cycles
which exhibit up to 5or 6periods of or-
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Asia. He was chief of the imperial genera]
staff 1948-52 and governor general of
Australia 1953-60. when he was created a
v iscount .

SLIME MOLD, an organism classified as
aplant but which resembles an animal in
being able to move. Aslime mold is ayel¬
lowish mass, like the raw white of an egg,
that is found in damp, dark woods where
it oozes over rotten logs and decayed
leaves, it moves like an arneba, sweeping
up particles of dead leaves and bacteria as
it goes. Slime molds lack chlorophyll and
cannot carry out photosynthesis, but they
reproduce by spores.
SLIPPED DISK, acommon condition in
which the interveitebral disks of the spinal
column degenerate with extrusion of the
central soft portion through the outer
fibrous ring. The protruding material may
cause back pain, or may press upon the
spinal cord or on nerves as (hey leave the
SPINAL CORD (causing sciatica). Prolonged
bed rest is an effective treatment in many
cases, but traction, manipulation or
surgery may also be required particularly
if there is paralysis or nerve involvement.
SLOAN, Alfred Pritchard (1875-1966),
US industrialist, president of Generd
Motors f rom 1923 and cha i rman o f the
b o a r d 1 9 3 7 - 5 6 . H i s S l o a n F o u n d a t i o n
(1934) finances social and medical re¬
search, particularly into cancer through the
Sloan-Kettering Institute in NYC.
SLOAN, John (1871-1951), US painter,
amember o f the ashcan school and in¬
fluential in the development of US
modem art. He is famous for his paintings
of nudes and of urban scenes, such as
McSorlev's Bar (1912) and Wake of ihe
Ferry(\9(n).
SLOTHS, slow, tree-dwelling edentate
mammals. There are two genera of
modem t ree s lo ths , the two- toed s lo ths
(Choloepus) and three-toed sloths or ai
(Bradypus), descending from the giant
ground sloths,' Megatherium of Ihe pleis¬
tocene. The arms and legs are long, the
digits are bound together by tissue and ter¬
minate in long, strong claws. With these
the sloth can suspend the body from
branches. Al l s loths are South American
in origin and vegetarian, feeding on fruits,
shoots and leaves.

SLOVAKIA, independent republic since
1993, formerly Epan of Czechoslovakia.
I8.922sq mi in area. It is mostly moun¬
tainous. but the mountains slope down to
plains and the Danube Rin the Sand SW
Slovakia has r ich farmlands and mineral

deposits; shipbuilding and metal process¬

ing are also leading industries. The old
capital, Bratislava, is an imponant pon on
the Danube. Slovakia was mainly under
Hungarian rule from the early 900s to
1918. It was then part of Czechoslovakia
until it became aGerman protectorate in
1939. After WWII it was reincorporated
into Czechoslovakia. In 1992 aparliamen¬
tary movement got underway to divide
Czechoslovakia again into two states.
SLOVENIA, independent republic in E
Europe, formerly one of the six constitu¬
tional republics of Yugoslavia. It became
independent of Austria in 1918andacon-
stituent republic of Yugoslavia in 1945.
Its economy is based chiefly on agricultu¬
re and on iron, steel, and aluminum in¬
dustries. The capital is Ljubljana. Slovania
declared its independence of Yugoslavia
in June 1991.

Official name: Republic of Slovanija
Capital: Ljubljana
Area:7,8l9sq mi
Population: 1.794.000
Growth ra te : 0 .8%
Langtiages: Slovanian, Yugoslavian
Religion: Roman Catholic

SLUG, amoliusk best described as asnail
without ashell or with atiny shell inside
the body. An exception is the roundback
slug, which has an outside shell. Behind
the head with its four tentacles is an oval
shield containing apore which leads to the
lungs. Slugs creep over the ground like
snails and leave atrail of slime. As they
have no shell to retire into, they have to
live in moist places to escape drying up.
S M A L L B U S I N E S S A D M I N I S T R A ¬
TION, independent agency of the US
government which furnishes small busi¬
nesses with practical advice and low-cost
loans. The agency also helps small busi¬
nesses obtain government contracts and
aids minority-owned firms
SMALLPOX, INFECTIOUS DISEASE causiog
FEVER, headache and general malaise, fol¬
lowed by arash. Tlie rash characteristi¬
cally affects face and limbs more than
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opera The Bartered Bride (1866) and the
s y m p h o n i c p o e m A f a V l a s t ( " M y
Country"; 1874 679).
SMIBERT, John (1688-1751), Scottish-
bom painter in New England. He painted
portraits of many notable colonial figures.
SMILES, Saraael (1812-1904), Scottish
w r i t e r a n d m o r a l i s t . H e w r o t e s e v e r a l
didact ic worics based on the work ethic

Self-Help (1859), CAarac/er(1871), Thrift
(1875), andOuO’(1880).
SMITIL Adam (1723-1790), Scottish
e c o n o m i s t a n d p h i l o s o p h e r. T h e
freemarket system he advocated in The
Wealth of Nations (1776) came to be
regarded as the classic system of
economics . Smi th d rew on the ideas o f

TURGOT, Quesnay, Montesquieu and his
friend David home and argued that if
market forces were allowed to operate
w i t h o u t s t a t e i n t e r v e n t i o n " a n i n v i s i b l e
hand" would guide self-interest for the
well-being of aE.

His concept of the division of labor and
the belief that value derives from produc¬
tive labor were major insights. An earlier
work, Theory of Moral Sentiments (1759),
contrasts with The Wealth of Nations in its
emphasis upon sympathy rather than self-
interest as abasic force in human nature.
SMITH, Alfred Emanuel (1873-1944),
US politician elected governor of New
York four times(1918,1922,1924,1926).
aTAMMANY HALL politician and aleading
figure among the Democrats. Supported
by F. D. ROOSEVELT in his bids for the
presidency, he failed to gain nomination in
1924 and was beaten by hoover in 1928.
When Roosevelt became president. Smith
opposed the new deal.
SMITH, Bessie (cl898-1937), US jazz
singer, perhaps the greate.st blues singer.
"The Empress of the Blues" came from a
poor Tenn. home and first recorded in
1923. Later she performed with many
leading musicians, including Louis Arm¬
strong and Benny tsooDMAN.
SMITH, David (1906-1965), influential
US sculptor, famous for his constructions
of wrought iron and cut steel. His late
works, like Cubi XVII! (1964). comprised
burnished or painted cubic forms dramati¬
cally welded together.
S M I T H , G e r a l d L y m a n K e n n e t h
(1898-1976), US radical agitator. A
religious fundamentalist, he inveighed
against blacks. Jews, Catholics, com¬
munists, and labor unions. He was an or¬
ganizer of the Union Party (1936),
America First Party (1944), and the Chris¬
tian National Crusade (1947).

trunk and lesions start simultaneously.
The disease is of historical interest only,
for the WHO declared the world free of
smallpox in 1980.
SMARTWEED, weed belonging to the
buckwheat family and found iri the
lowlands amd marshes of North America.
It can grow to 5ft tall. It is recognized by
its small white, pink, or green flowers.
The name derives from its sharp, bitter
t a s t e .

SMELL, sense for detecting and recog¬
nizing substances at adistance and for as¬
sessing the quality of food.

One of the earliest senses to develop in
EVOLunoN, it may have been based on the
chemotaxis of lower forms. Recognition
of environmental odors is of vital impor-

edib ie substances.tance in recognizing
detecting other animals or objects of
danger, and in sexual behavior and attrac¬
t ion .

In recent years, particular odors called
pheromones that have specific physiologi¬
cal functions in insect and mammal be¬
havior have been recognized. Smell recep¬
tion in insects is localized to the antennae
and detection is by specialist (pheromone)
recepton and generalist (other odor)
receptors.

In man and mammals, the nose is the
organ of smell. Respiratory air is drawn
into the nostrils and passes across aspe¬
cialized receptor surface-the olfactory
epithelium. Receptor cells detect the tiny
concentrations of odors in the air stream
and stimulate nerve impulses that pass to
olfactory centers in the brain for coding
and perception.

It is not possible to classify odors in the
same way as the primary colors in vision
and it is probable that pattern recognition
is more important. Certain animals depend
mainly on the sense of smell, while man is
predominantly avisual animal. But with
training, he can achieve sensitive detec¬
tion and discrimination of odors.
SMELTING, in metallurgy, process of
extracting ametal from its ore by heating
t h e o r e i n a b l a s t f u r n a c e o r r e v e r ¬
beratory furnace (one in which ashallow
hearth is heated by radiation from alow
roof heated by flames from the burning
fuel). Areducing agent, usually coke, is
used, and aflux is added to remove im¬
purities. Sulfide ores are generally roasted
to convert them to oxides before smelting.
S M E TA N A , B e d r i c h ( 1 8 2 4 - 1 8 8 4 ) .
Czech composer. Many of his compo¬
sitions reflect Smetana's ardent Bohemian
nationalism; most famous arc the comic
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S M I T H , G e r r i t ( 1 7 9 7 - 1 8 7 4 ) , U S
refonner. He financed many reforms with
his large fortune and was aprominent
abolitionist. He organized the liberty
PARTY and was acongressman 1853-54.
He ran twice for the governorship of N.Y.,-
in 1840 and 1858.
SMITH, Jedcdiah Strong (1799-1831),
US front iersman and mountain man who

ted fur-trapping expeditions to the Mis¬
souri Rand to Wind R. and in 1824 dis¬
covered the South Pass route to the West.
Smith wa.s the first white man to cross the
Siena Nevada and to explore the Cal.-Ore.
coast by land.
SMITH, John (cI580-1631), English ex¬
plorer, soldier and writer who established
the first permanent English colony in
North America. He sailed to Virginia in
1607 and founded asettlement at James¬
town. Smith claimed to have been cap¬
tured by Chief powhatan in 1607 and
saved from death by the chiefs daughter
POCAHONTAS. Smith charted the coast of

New England in 1614, publishing his find¬
ings in ADescription of New England
(1616).
SMITH, Joseph (1805-1844), founder of
the Church of Jesus Christ of the Latter-
Day Saints, based on the Bible and the
Book of Mormon, which Smith claimed to
have found (in the form of hieroglyphs on
gold plates) and translated with the help of
the angel Moroni. In 1844 he was accused
of conspiracy and, while in prison, was
murder̂  by amob. (See mormons.)
SMITH, Mar^ret Chase (1897- ). US
Republican politician, aUS representative
(1940-49) and senator (1949-73) from
M a i n e . I n 1 9 6 4 . s h e b e c a m e t h e fi r s t
woman to have her name placed in
'nomination as apresidential candidate at a
major party convention.
SMITH, Walter Bedell (1895-1961).
WWII US army chief of staff in Europe.
He negotiated the surrenders of Italy
(1943) and Germany (1945), was ambas¬
sador to the USSR 1946-49, CIA d i rec¬
tor 1950-53 and undersecretary of state
1953-54 .
SMITH, W i l l i am (1769 -1839 ) . t he
"father of stratigraphy." He established
that similar sedimentary rock strata in dif¬
ferent places may be dated by identifying
the fossils each level contains, and made
the first geological map of England and
Wales (1815).
SMITHACT (1940), afederal US law
making it acriminal offense to advocate
the violent overthrow of the government
or to belong to any group advocating this.

Used to convict Communist Parry leaders,
the act also required registration and
fingerprinting of aliens.
SMITHSON, James(1765-1829). earlier
known as James Lewis and Louis Made,
British chemist and mineralogist who left
£100,000 (then about $500,000) for the
foundation of the smithsonian iNSTmmoN.
SMITHSONIAN INSTITUTION. US
institution of scientific and artistic culture
located in Washington, D.C., and sponso¬
red by the US Government. Founded with
money left by James Smithson, it was es¬
tablished by Congress in 1846. It is
governed by aboard of regents compri¬
sing the US Vice-President and Chief Jus¬
tice, three Senators, three Representatives
and nine private citizens appointed by
Congress.

Although it undertakes considerable
scientific research, it is best known as the
largest US collection of museums, the
"nation’s attic"; these include the National
Air and Space Museum, the National Gal¬
lery of Art, the Freer Gallery of Art, the
National Portrait Gallery and the National
Museum of American An.

SMOG, fog of man-made pollutants.
Smog is formed when two classes of
chemicals react together in sunlight:
volatile compounds from oil and gasoline
and nitrogen oxides, often abypr̂ uct of
burning fuels. Both classes of chemicals
are emitted by automobiles. Smog is
known to pollution expens as ground-le¬
vel ozone, which is not connected wi th
stratospheric ozone.
SMOKING, the habit of inhaling or
taking into the mouth the smoke of dried
tobacco or other leaves from apipe or
wrapped cylinder; it has been practiced for
many years in various communities, often
using leaves of plants with hallucinogenic
or other euphoriant propenies.

The modem habit of tobacco smoking
derived from America and spread to
Europe in the I6lh century. Mass produc¬
tion of cigarettes began in the 19th cen¬
tu ry.

Since the rise in cigarette consumption,
epidemiology has demonstrated an une¬
quivocal association with lung cancer,
ch ron i c b ronch i t i s and emphysema and
w i t h a r t e r i o s c l e r o s i s l e a d i n g t o
CORONARY thrombosis and STROKE. Smok¬
ing appears to play apart in other forms of
cancer and in other diseases such as peptic
ULCER. It is not yet clear what pan of
smoke is responsible for disease. It is now
known that nonsmokers may be affected
by environmental smoke. Aminor degree
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ly-forked tongue covered with sense or¬
gans, which is flicked in and out of the
mouth CO test the surroundings.

All snakes are carnivorous, feeding on
insects, eggs, rodents and other larger
mammals, depending on size. While those
that feed on insects usually feed fairly
regularly, snakes taking larger prey may
feed only infrequently. To facilitate swal¬
lowing of large prey, upper and Iowa
jaws may be dislocated and moved inde¬
pendently. All snakes swallow their {wey
whole without mastication. While many
species have no accessoriet to assist them
in the capture of prey, others are
venomous, or subdue their prey by con¬
striction before swallowing. St̂ es may
be aquatic, terrestrial or aihoreal.
SNAPDRAGON, aplant whose flowers
have the upper and lower petals pressed
together like an animal’s jaws. Only
strong insects, such as bumblebees, can
force their way in to pollinate the flower,
but butterflies can insert their tubular ton¬

gues between the "lips" to suck nectar.
Snapdragons came from the Mediter¬
ranean and are afavorite in gardens,
where they are also known by their scien¬
tific name of antirrhinums.
SNAPPER, alarge-headed fish with a
long dorsal fin and adeep body. There are
over 250 species in warm waters. They
live in shoals and cat almost anything
edible. They get their names from their
habit of suddenly shutting their mouths
when dying. This is anasty habit as they
have shiirp teeth. Many snappers have red
bodies and several are marketed as red

snapper.
SNEAD,
1912- ), US golfer. He won both the US
Masters and PGA tourneys three times but
never the US Open.
SNEEZE, explosive expiration through
the NOSE and mouth stimulated by irrita¬
tion or INFLAMMATION in the nasal
EPITHELIUM. It is aREFLEX attempt to
remove the source of irritation.

SNIPES, long-billed birds of the family
Scolopacidae with flexible bill tips that
can be opened below ground to grasp food
items. Active mainly at dawn and dusk,
snipes are dumpy birds of manhy areas or
open moorland having large eyes set well
back on the head. Extraordinarily well
camouflaged, if disturbed at close quarters
they rise sharply and escape with an er¬
ratic zig-zag flight. In courtship many
species produce loud whistling or drum¬
ming noises by vibration of the primaries
or tail coverts in rapid dives.

of physical and alarge degree of
psychological addiction occur.
S M O K Y M O U N T A I N S . S e e g r e a t
S M O K Y M O U N T A I N S .

SMOOT-HAWLEY TARIFF, enacted
by Congress in 1930, brought the US tariff
to avery high level. It a^ravated world
depression, foreign countries replied with
retaiiatoiy measures and there was asteep
decline in US foreign trade.
SMUT, fringi named for the masses of
sooty spores formed on the surface of the
host plant. Within the plant the smut
develops aneiwori: of ihrMds which take
nutrients from it tuid cause smncing. Smuts
attack wheat, com and other cereals,
onions, sunflowers, and afew other
plants. The spores can survive in the
ground over the winter so that smuts are
hard to control.
SNAILS, herhivorous gastropod mollusks
with, typically, aspirally coiled shell,
found on land, in freshwater or in the sea.
The shell is secreted by the underlying
"mantle" and houses the interna! organs.
The internal structure is similar in all
groups, though many land snails (pui-
monates) have their gills replaced with an
air-breafting lung. Nonpulmonatc snails
are mostly unisexual while pulmonaies are
typically hermaphrodite.
SNAKEBITE. Avery small proportion
of the world’s snakes produce poisonous
venom, and most of these live in the
tropics. The venom may lead to hemor¬
rhage, PARALYSIS and central nervous .sys¬
tem disorders as well as local symptoms
of pain, EDEMA and ulceration.

Treatment aims to minimize venom ab¬
sorption, neutralize venom with
tiserum, counteract the specific effects and
support life until venom is eliminated. An¬
tiserum should be used only for definite
biles by identified snakes.
SNAKE RIVER, main tributary of the
Columbia R, US. Rising in the Rockies of
Yellowstone National Park, Wyo., it
winds l,038fni S, W, Nand Wthrough
Ida. and Ore. to join the Columbia near
Pasco. Wash- It is an important source of
power and irrigation.
SNAKEROOT, any of agroup of unre¬
lated plants found in the prairies and
w o o d e d a r e a o f N o r t h A m e r i c a a n d
believed to be useful in curing snakebite.
Hie plant is most common in the mid-
western US. When grazing is scarce, cattle
may feed on snakeroot and develop a
syndrome called trembles.
SNAKES, an order, Squamata, of elon¬
gate legless reptiles. Snakes have adeep-

Sam (Samuel Jackson Snead;a n -
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SNORING, stertorous respiration of cer¬
tain persons during sleep, the noise being
caused by vibration of the soft palate. It
is predispo.sed to by the shape of the
PHARYNX and by the sleeping position.
SNOW, C(harles) P(ercy) (1905-1980),
English author, physicist and government
official, many of whose works deal with
the widening gap between art and technol¬
ogy. He is best known for his Strangers
and Brothers series; 11 novels (1940-70)
about the English professional classes.
SNOW, Edgar (1905-1972), US jour¬
nal ist and author. The first Westerner to
v i s i t t h e C h i n e s e C o m m u n i s t s i n t h e i r

remote headquarters in Yenan (1936), he
wrote asympathetic account of their
programs and idealism in Red Star Over
China (1937). Apersonal friend of mao
TSE-TUNC and chou en-lai, he was one of
the few Americans to visit China regularly
after the 1949 revolution about which he
wrote The Other Side of the River (1962)
and The Lt>ng Revolution (1972).
SNOW, precipitation consisting of flakes
or clumps of ice crystals. The crystals are
plane iWxagonal, showing an infinite
variety of beautiful branched forms: need¬
les. columns and irregular forms are also
found. Snow forms by direct vapor*to-ice
condensat ion f rom humid a i r below O'C.
On reaching the ground, snow crystals
lose their structure and become granular.
Fresh snow is very light (sg about O.i),
and is agood insulator, protecting under¬
lying plants from severe cold. In time,
pressure, sublimation and melting and
refreezing lead to compaction into neve.
SNOW BLINDNESS, temporary loss of
VISION with severe pain, tears and eoema
due to excessive ultraviolet light reflected
from snow. Permanent damage is rare but
protective polaroid glasses should be used.
SNOWBALL, any of var ious berry-
producing shrubs of the honeysuckle fami¬
ly. They have clusters of large white
flowers. When cultivated they do not bear
fruit and can grow as high as 12ft.
SNOW BUNTING, bird of the finch
family found in Arctic regions. It resem¬
bles asparrow except that it has awhite
head and breast in winter. During the
coldest months, it migrates south into
Canada and occasionally the US.
SNOWDROP, common name for white-
flowered Eurasian plants comprising
about 10 species of spring-blooming, bul¬
bous herbs. Several species, including
common snowdrop, and giant snowdrop
are cu l t i va ted as o rnamen ta l s f o r t he i r
nodding, sometimes fragrant flowers.

SNOWMOBILE, aone- or two-pas-
senger motorized vehicle with one or two
skis in front and an engine-driven single
or double continuous track to propel it.
They are steered by handlebars that con¬
trol the skis and by the shifting position of
the driver. Acceleration and braking are
controlled by hand-squeeze troiile and
brake controls on the handlebars.
SNOWSHOE,
frame with crosspieces strung with thongs,
attached to the foot to distribute body
weight so as to make it easier to walk on
snow without sinking.
SOAP, amixture of the sodium salts of
various fatty acids: palmitic, stearic, or
oleic acid. It is made by the action of
caustic soda or caustic potash on fats of
animal or vegetable origin. Soap makes
grease and din disperse in water in a
similar manner to adetergent.
SOAPBERRY, common name for any
member of the soapberry family, compri¬
sing about 15 species of shrubs and trees
native to tropical and subtropical regions
o f A s i a , A m e r i c a , a n d i s l a n d s o f t h e
P a c i fi c .

The flowers are greenish or whitish and
borne in large terminal clusters. The fruit
is asomewhat leathery berry containing as
much as 38% saponin, asubstance that
lathers with water and is used locally as
soap in some tropical regions.
SOAPS AND DETERGEN^ substan¬
ces which, when dissolved in water, are
cleansing agents. Soap has been known
since 6Cio BC; it was used as amedicine
until its use for washing was discovered in
the 2nd-century AD. Until about 1500 it
was made by boiling animal fat with wood
ashes (which contain the alkali potassium
carbonate). Then caustic soda (see soot.
um). amore effective ai.kau. was used;
vegetable fats and oils were also intro¬
d u c e d .

Saponification, the chemical reaction
in soap-making, is an alkaline hydrolysis
of the fat (an ester) to yield glycerol and
the sodium salt of along-chain carboxylic
acid. The potassium salt is used for soft
soap. In the modem process, the
hydrolysis is effected by superheated
water with azinc catalyst, and the free
add produced is then neutralized. .Syn¬
thetic detergents, introduced in WWl,
generally consist of the sodium salts of
various longchain sulfonic acids, derived
from oils and petroleum products.

The principle of soaps and detergents is
the same: the hydrophobic longchain
hydrocarbon part of the molecule attaches

oval-shaped wooden
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that seek socialism through constitutional
reform, not revolution. They usually favor
government intervention in the economy
and nationalization of powerful industries.
The Social Democratic Party of the US
joined with the Socialist Labor Party in
1 9 0 1 t o f o r m t h e s o c i a u s t p a r t y . I n
Britain, moderate leaders of the Labour
Party broke away to fonn the Social
Democratic Party in 1981.
SOCIAL GOSPEL, aliberal Protestant
social-reform movement in the US ci870-
1920. It promoted Christian ideas of love
and justice in education and social and
political service. Among its leaders were
Horace Bushnell, Washington Gladden
aixl Walter Rauschenbusch.
SOCIALISM, an economic philosophy
and political movement which aims to
achieve ajust, classless society through
public ownership and operation of the
means of production and distribution of
goods. Within this framework it has many
forms, the principal two of which are, in
common usage, social democratic ("refor¬
mist") and revolutionary.

Modem soc ia l ism arose in react ion to
the hardships of the industrial revolu¬
tion. its prevailing ideology of laissez-
faire liberalism and its economic system
o f c a p i t a u s m . T h e f r e n c h r e v o l u t i o n
promoted hopes of aradically changed so¬
cial order in the early 1800s. Early ex-
perimentai cooperative communities in the
US included brook farm. Nauvoo and the
O N E I D A C O M M U N I T Y .

In Europe insurrectionary socialism in
the tradition of the Frenchmen babeuf and

blanqui played an important role in tiie
REvoumoNS OF 1848 and the Paris com¬
mune (1871). The work of mark and en-
00.8 helped build socialism into apotent
force. Their Communist Manifesto (1848)
is the best-known socialist document.

MARXISM and its principle of inevitable
class conflict leading to the overthrow of
capitalism formed the theoretical basis of
the RUSSIAN REVOLUTION of 1917. Hie off¬
shoots of ANARCHISM and SYNDICALISM
developed in the years leading up to
WWI, more important was the split be¬
tween reformist social democrats l ike the
FABIAN sociETY Seeking gradual reform,
and revolutionaries seeking working-class
power through extra-legal means. (See
LENIN; BOLSHEVISM).
SOCIALIST PARTY, US. formed in
1901 by Eugene V, debs and V. L. berger
out of the Social Democratic Party and a
split from the revolutionary Socialist
Labor Party, and led for many years by

itself to the grease and dirt particles, and
the hydrophilic acid group makes the par¬
ticles soluble in water, so that by agitation
they are loosed from the fabric and dis¬
persed. Detergents do not (unlike soaps)
form scum in hard water Their persist¬
ence in rivers, however, causes pollution
problems, and biodegradable detergents
have been developed. Household deter¬
gents may contain several additives:
bleaches, brighteners. and enzymes to
digest protein stains (egg. blood, etc.).
SOAPSTONE, or steatite, metamcwphic
ROCK consisting largely of compacted talc
with some serpentine and carbonates,
formed by alteration of peridotite. Soft
and so^y to the touch, soapstone has
been used from prehistoric times for carv¬
ings and vessels. When fired, it becomes
hard and is used for insulators.
SOARES, Mario Alberto Nobre Lopes
(1924- ), Portuguese political leader. A
socialist opponent of dictators Antonio
sai>2ar and Marcello Caetano, he was
twice exiled. After the 1974 military coup
he was foreign minister (1974-75).
premier (1976-78. 1983-85). and presi-
d e n i ( 1 9 8 6 - ) .
SOCCER, most popular sport in the
world, national sport of most Europe^
and Latin American countries and fast in¬
creasing in popularity in the US. The field
measures II 5yd by 75yd, the netted goal
is 8yd wide and 8ft high and the inflated
leather ball 27-28in round. There are two
45min halves, one referee and two lines¬
m e n .

The aim of each 11-man team is to score
by kicking or heading the ball into the
opponents’ goal. To aJvance the ball, a
player may dribble it (ref^tedly kick it as
he runs with it) or kick it to ateammate.
The ball may not be touched with the hand
or arm. except by the goalkeeper in the
penalty area in front of his goi. Modem
professional soccer began in the UK in
1885. in the US in 1967.
SOCIAL CLASS, group of people with a
similar social standing bas^ on factors
such a.s wealth, ancestry, or occupation.
The different social classes recognized by
members of asociety form ahierarchy.
SOCIAL DARWINISM, late 19th-cen¬
tury school of thought which held that
society evolved on darwin’S biolo^cal
model. Social inequalities were explained
(and made to seem natural and inevitable)
by the law of survival of the imEST. Its
chief theorist was Herbert spencer.
SOCIAL DEMOCRATIC PARTIES,
political parties found in many countries
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Norman thomas. It reached its peak in
1912 when, w i th amembersh ip o f
118,000, it got 56 socialist mayors and
one congressman (Berger) elected while
winning 897,000 votes for its presidential
candidate (Debs). It opposed US involve¬
ment in WWl.

In 1919 many radicals left to join the
COMMUNIST eARTY, In 1936 right-wing
members separated from the niomas fac¬
t i o n t o f o r m t h e S o c i a l D e m o c r a t i c
Federation, but in 1958 they rejoined and
the party was readmitted to the Socialist
International. In 1973 agroup led by
Michael harrinctton split off from the
Socialist Party to form the Democratic
Socialist Organizing Committee, with the
aim of working within the EJemocratic
Party.
SOCIALIST WORKERS PARTY, US
political party founded in 1938 insupport
of Leon tootsky's cal l for aFourth Inter¬
national. This Marxist, anti-Soviet party
favors nationalizing most industry and
eliminating the military budget. It has had
little success in US electoral politics.
SOCIALIZATION, in psychology and
sociology, the process by which individu¬
als are indoctrinated, by parents, teachers
and peers, into accepting and following
the written and unwritten rules of conduct
of aparticular society.
SOCIAL PSYCHOLOGY, abranch of
psychology concerned with group proces¬
ses and interactions among individuals.
Subjects studied by social psychologists
include conformity, altruism, interpersonal
attraction and the development of values.
SOCIAL SCIENCES, group of studies
concerned with man in relation to his cul¬
tural. social and physical environment
one of the three main divisions of human
knowledge, the other two being the
natural sciences and the HUMANmES.
SOCIAL SECURITY, national program
of contributory social insurance that
provides monthly cash benefits to partially
replace wages lost due to retirement,
prolonged disability, death, or unemploy¬
ment and to cover the cost of medical care
during old age and d^ability. The benefits
are paid from trust funds established by
Social Security taxes paid by employees,
employers, and the self-employed. The
program is administered by the Social
Security Administration in the US Depart¬
ment of Health and Human Services.

To be eligible for benefits, aworker
must have had aspecified period of
employment in which Social Security
taxes were paid. Aworker becomes

eligible for full benefits at age 65. al¬
though reduced benefits may be obtained
up to three years earlier. Survivor benefits
are payable to dependents of deceased in¬
sured workers. Disability benefits are pay¬
able to'an insured worker under 65 with a
prolonged disability and to the disabled
worker's dependents on the same basis as
dependents of retired workers.

The system was established by the So¬
cial Security Act of 1935, which instituted
aprogram of old-age insurance to provide
adequate incomes to retired workers. Its
history since then has been one of im¬
proved protection, expanded cover^e,
and increased benefits. To the original
old-age insurance Congress added sur¬
vivors insurance in 1939, disability in¬
surance in 1956, and health insurance in
1965 (see medicare). To the workers in in¬
dustrial and commercial occupations
covered by the 1935 act. Congress in 1950
a d d e d f u l l - t i m e f a r m a n d d o m e s t i c
workers, many self-employed persons,
and employees of state and local govern¬
ments; it later extended coverage to mem¬
b e r s o f t h e a r m e d f o r c e s a n d t o s e l f -
employed professionals. In 1983, new
federal employees were included. (Still
outside the Social Security system are
other employees of the federal govern¬
ment, of some state and local govern¬
ments . and o f t he ra i l r oads . ) Over the
years. Congress raised Social Security
benefits as living costs rose; since 1972,
increases have b̂ n automatic, pegged to
the Consumer Price Index.
SOCIAL WORK, the activity of trained
social workers which has as its aim the al¬

leviation of social problems. Casework,
group work and community organization
are employed. Casework involves close
cooperation with individuals or families
who are under mental, physical or social
handicaps. Group work developed from
work in early social SFiruiMENTS. and in¬
volves group education and recreational
act iv i t ies.

Community organization involves the
identification of community problems and
the coordination of local welfare services,
both public and private, in solving them.
Asocial worker's training may include
psychology, sociology, law, medicine and
criminology. She or he might specialize in
family service, child welfare or medical,
psychiatric or correctional social work.
(See also welfare.)
SOCIETY ISLANDS, aSPacific group,
in WFrench Polynesia, including the
Windward and Leeward archipelagoes.
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to quantify interpersonal relationships.
SOCRATES (C469-399 BC), Greek
philosopher and mentor of plato. He
wrote nothing, but much of his life and
thought is v iv id ly recorded in the
dialogues of plato. The exact extent of
Plato's indebtedness to Socrates is uncer¬
tain e.g., it is still disputed whether the
d o c t r i n e o f t h e F o r m s i s S o c r a t i c o r
Platonic; but Socrates made at least two
f u n d a m e n t a l c o n t r i b u t i o n s t o W e s t e r n
phiiosophy: by shifting the focus of Greek
philosophy from cosmology to ethics;
and by developing the "Socratic method"
of inquiry. He argued that the good life is
the life illuminated by reason and strove to
clarify the ideas of his interlocutors by
leading them to detect the inconsistencies
in their beliefs. His passion for self-con¬
sistency was evident even in his death; ul¬
timately condemned for "impiety," he
decided to accept the lawful sentence and
so remain true to his principles-rather than
make good an easy escape.
SODA, loosely, any one of various
sodium compounds, chiefly sodium car¬
bonate, including the anhydrous form
(soda ash), the monohydrate (soda crys¬
tals), and the decahydrate (washing soda).
SODIUM (Na), asoft, reactive, silvery-
wh i te a lka l i meta l . I t i s the s ix th mos t
common element, occurring naturally in
common salt and many other important
minerals such as cryolite and Giiie
saltpeter. It is very electropositive, and is
produced by electrolyses of fused
sodium chloride (Downs process). Sodium
rapidly oxidizes in air and reacts vigorous¬
ly with water to give off hydrogen, so it is
usually stored under kerosene. Most
sodium compounds are highly ionic and
soluble in water, their properties being
mainly those of the anion. Sodium forms
some organic compounds such as alkyls.
It is used in making sodium cyanide,
sodium hydride and the antiknock addi¬
tive tetraethyl lead. Its high heat capacity
and conductivity make molten sodium a
useful coolant in some nuclear reactors.
AW 23.0, mp 98‘C, bp 883'C sg 0.971
(20 8C>.
S O D I U M P E N T O T H A L . S e e p e n t o t h a l
S O D I U M .

SODOM AND GOMORRAH, in the
Old Tes tament , two o f the c i t ies in the
plain of Jordan which were destroyed by
(jod (Genesis 19) for their wickedness.
Only Lot and his family were spared. The
cities were in the region of the Dead Sea.
SOFIA, capital and largest city of Bul¬
garia, its commercial and cultural center.

Named for Britain's Royal Society, the 14
islands have been French, since 1843.
Most of the population lives on the
largest, tahitl Copra, sugar and tourism
are important.
SOCIETY OF FRIENDS. See Quakers .
SOCIETY OF JESUS. See jESurrs.
SOCIOBIOLOGY, acontroversial theory
that attempts to prove die influence of
natural selection on human and animal be¬
havior. The theory po.stulates that genes
can influence behavior as well as physiol¬
ogy, and that behavior may therefore be as
subject to the laws of evolution as is the
physical development of the species.
SOCIOLOGY, systematic study that
seeks to describe and explain collective
human behavior-as manifested in cuitures,
societies, communities and subgroups-by
exploring the institutional relationships
that hold between individuals and so sus¬
tain this behavior. Sociology shares its
subject matter with anthropology, which
traditionally focuses on small, relatively
isolated societies, and social psychology,
where the emphasis is on the study of sub¬
group behavior.

The main emphasis in contemporary
sociology is on the study of social struc-
mres and inst i tut ions and on the causes
and effects of social change. Some current
areas of inquiry are the family, religion,
work, politics, urban life and science.

Sociologists attempt to model their in¬
vestigations on those of the physical
sciences. Mainly because of the com¬
plexity of its subject maner and the politi¬
cal implications of social change, ques¬
tions as to its proper aims and methods
remain far from settled. There can be little
doubt, however, that sociological concepts
such as "internalization" the processes by
which the values and norms of aparticular
society are learned by its members (see
sociALizATiON)-and "institutionalization"-
the processes by which norms are incor¬
porated in aculture as binding rules of
behavior—do often illuminate important
social problems. The two great pioneers of
modem sociology were Emile durkheim
and Max weber. Leading US sociologists
include the pioneers William sumner and
George mead, and Talcott parsons and
Dan ie l be l l .
SOCIOMETRY, usually refers to techni¬
ques of measurement employed mainly by
psychologists and sociologists in attempt¬
ing to determine the relative strengths of
interpersonal preferences and the relative
status of individuals within groups. The
term is sometimes applied to any attempt
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between the Balkan Mu of the Nand the
Vitosha Mts in the S. Its industry, built up
since WWll. includes machinery, textiles
and electrical equipment. Pop 1,286,500.
SOFTBALL, type of basebau. played
with a.softer, larger ball (12in in circum¬
ference) and athinner bat. The bases are
60fi apart and the pitcher stands 46ft from
the home plate. The ball is pitched under¬
hand and agame lasts only seven innings.
Softball was developed in Chicago in
1888 by G. W. Hancock as an indoor form
of baseball. Many countries, particularly
in the Americas, now compete in the an¬
nual amateur world championships.
SOFT DRINKS, nonalcoholic beverages
generally containing fruit acids, sweeten¬
ing agents, and natural or artificial flavor¬
ings and colorings. In the early 19th cen¬
tury, carbonated water ("soda water") was
developed in imitation of effervescent spa
water or mineral water, this was the an¬
tecedent of carbonated soft drinks, made
by absorption of carbon dioxide under
pressure. The dissolved gas gives a
pleasant, slightly acid taste, and acts as a
preservative. Still drinks, without caibon
dioxide, are frozen or subjected to pas¬
t e u r i z a t i o n .

SOFTWARE, term used in the computer
industry to refer to all the nun-hardware
elements of acomputer system, principal¬
ly the programs.
SOIL, the uppermost surface layer of the
earth, in which plants grow and on which,
directly or intUrecUy. all life on earth
depend.

Soil consists, in the upper layers, of or¬
ganic material mixed wî  inorganic mat¬
ter resultant from weathering (see
EROSION). Soil depth, where soil exists,
may reach to many meters. Between the
soil and the bedrock is alayer called the
subsoil. Mature (or zonal) soil may be
described in terms of four soil horizons:
A. the uppermost layer, containing organic
matter, though most of the soluble chemi¬
cals have been leached (washed out);
B, strongly leached and with little or no
organic matter (A and Btogether are often
called the topsoil);
C. the subsoil, alayer of weathered and
shattered rock, and
D. the bedrock.

Three main types of soil are commonly
distinguished: pedalfers, associated with
temperate, humid climates, have aleached
A-horizon but contain i ron and aluminum
salts with clay in the B-horizon; pedocals
associated with tow-rainfall regions, con¬
tain CALCIUM carbonic and ocher sal ts .

and laterites or latosois, tropical red or
yellow soils, heavily leached and rich in
iron and aluminum.

Soils may also be classified in terms of
texture (see .sand). IvOams, with roughly
equal proportions of sand, silt and clay, to¬
gether with humus, are among the richest
agricultural soils. (See also permafroct.)
SOIL EROSION, the wearing away of
soil, aprimary' cause of concern in agricul¬
ture. There are two types: (jeological
erosion denotes chose naturally occurring
EROSION processes that constantly affect
the earth’s surface features; it is usually a
fairly slow process and naturally compen¬
sated for. Accelerated erosion descr ibes
erosion hastened by the intervention of
man. Sheet erosion occurs usually on
plowed fields. Afine sheet of rich topsoil
(see sou.) is removed by the action of rain
w a t e r .

Repetition over the years may render the
so i l unfi t fo r cu l t i va t ion . In r i l l e ros ion,
heavy rains may run off the land in
streamlets: sufficient water moving swift¬
ly enough cuts shallow trenches that may
be plowed over and forgotten until, after
years, the soil is found poor. In gully
erosion, deep trenches are cut by repeated
or heavy flow of water. Wind erosion is
of importance in exposed, arid areas. (See
also CONSERVATION.)
SOLAR CELL, device for converting the ■
ENERGY of the sun's radiation into electri¬
cal energy. The commonest form is alarge
anay of semiconductor p-n junction
devices in series and parallel. By the
PHOTOELECnuc EFFECT cach junction
produces asmal l vol tage when i l¬
luminated. Solar cells ate chiefly used to
power artificial SATEiiriEs. Their low ef¬
ficiency (about 12%) has so far made
them uncompetitive on earth except for
mobile or isolated devices. In 1992 scien¬
tists amiounced the development of anew
type of cell that achieved an efriciency
(33%) sufficient to make the cells (when
manufactured in quantity) competitive
with oil and coal. Among other design
features , these "concent ra tor ce l ls " use
magnifying lenses to concentrate the sun's
power 500 times.
SOLANUM, group of herbs, shrubs, and
trees belonging to the nightshade family.
Solanum grows worldwide, particularly in
the temperate regions of South and North
America. Many of the members of this
fami ly are important for food and
medicinal purposes, such as potato,
tomato, eggplant, tobacco, horse nettle.
SOLAR ENERGY, the energy given off
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same plane. The origins of the solar sys¬
tem are not known, though various
theories have been proposed. It would not
appear to be unique among the stars.
SOLAR WIND, the electrically charged
material thrown out by the sun at an
average speed of 400km/s. The "quiet"
component is acontinuous stream to
which is added an "active" component
produced by bursts of activity on the sun’s
surface. The solar wind affects the mag¬
netic fields of the earth and Jupiter, and
causes the tails of comets.

SOLDERING, Joining metal objects u-
sing alow-melting-point alloy, solder, as
the ADHESIVE. Soft solder, commonly used
in electronics to join wires and other com¬
ponents, is an alloy of mainly lead and tin.
The parts to be joined are cleaned, and
heated by applying ahot soldering iron (u-
sually having acopper bit). Aflux is used
to dissolve oxides, protect the surfaces,
and enable the solder to flow freely. The
solder melts when applied, solidifying a-
gain to form astrong joint when the iron
is withdrawn. Solder is often supplied as
w i r e w i t h a c o r e o f n o n c o r r o s i v e r o s i n
flux. Soldering at higher temperatures is
termed brazing.
SOLE, common name applied to anum¬
ber of flatfishes, but more strictly referring
to those of the family Soleidae. Soles, in
the latter sense, comprise more than 100
species of flatfishes found in temperate
and tropica] seas and, sometimes, in fresh¬
water. They are flattened, more or less
elongated fishes and have small eyes, both
on the right side of the head. The sole
^ows to alength of about 20in and is
brown in color, with darker blotches and a
black spot on each pectoral fin.
SOLERL Paolo (1919-), Italian-bom US
architect. Avisionary planner, he publish¬
ed in Sketchbooks (1971) his designs for
Mesa City, asolar-powered desert metro¬
polis. He began work on Acrosanti, a
scaled-down vers ion, in 1970. His bu i l¬
dings include Domed Desert House
(1951) near Cave Creek, Ariz., and the
Solimene Ceramics factory in Vietri Sul
Mare, Italy.
SOLID, one of the three physical states of
matter, characterized by the property of
cohesion: solids retain their shape unless
deformed by external forces. True solids
have adefinite melting point and are crys¬
talline. their molecules teing held together
in ategular pattern by stronger intermole-
cuiar forces than exist in liquids or gases.
Amorphous solids are not crystalline, melt
over awide temperature range and are ef-

by the sun as ELECTROMAGNEnc radiation.
In one year the sun emits about 5.4 X
lO û of energy, of which half of one-bil-
lionih (2.7 X10"J) reaches the earth. Of
this, most is reflected away, only 35%
being absorbed- The power reaching the
ground is at most 1.2kW/m ,̂ and on
average 0.8kW/m^. Solar energy is
naturally converted into wind power and
into the energy of the hydrologic cycle,
increasingly exploited as hydroelectri-
CITY. Plants convert solar energy to chemi¬
cal energy by pHOTOSYtmiESis, normally at
only 0.1% efficiency; the cultivation of
ALGAE in ponds can be up to 0.6% effi-
ciem, and is being developed to provide
food and fuel. Solar heal energy may be
used directly in several ways. Solar
evaporation is used to convert brine to
SALT and distilled water. Flat-plate coUec-
tors-matt-black absorbing plates with at¬
tached tubes through which afluid flows
to collect the heat-are beginning to be
used for domestic water hearing, space
heating, and to run air-conditioning sys¬
tems. Focusing collectors, using aparabo¬
l i c m i r r o r, a r e u s e d i n s o l a r f u r n a c e s ,
which can give high power absorption at
high temperatures. They are used for coo¬
king. for high-lemperature research, to po¬
wer heat engines for generating electricity,
and to produce electricity more directly by
the Seebeck effect. Solar energy may be
directly converted to electrical energy by
S O L A R C E L L S .

SOLAR PLEXUS, the ganglion of nerve
cells and fibers situated at the back of the
ABDOMEN which subserve autonomic nerv.
o u s S Y S T E M f u n c t i o n f o r m u c h o f t h e
OASTROINTESTINALTRACT. AShaip blOW OH
the abdomen over the plexus causes vis¬
ceral pain and "winding."
SOLAR SYSTEM, the sun and aU the
celestial objects that move in orbits
around it, including the nine known
planets (mercury; VHNUS: earth; MARS;
njprtER; SATURN; URANUS; NEPTUNE; n.UTO).
their 32 known moons, the asteroids, co¬
mets. meteoroids (see meteor) and alarge
quantity of gas and dust. The planets all
move in their orbits in the same direction,
and, with the exceptions of Venus and
Uranus, also rotate on their axes in this
direction: this is known as direct motion.
Most of the moons of the planets have
direct orbits, with the exception of four of
Jupiter's minor moons, the outermost
moon o f Sa tu rn and the inner moon o f
Neptune, whose orbits are retrograde.
Most of the planets move in elliptical,
near circular orbits, and roughly in the
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active. The highest peak. Mt Makarakom-
bou (8,028ft), is on Guadalcanal, the
largest island where Honiara, the capital,
is located. The Solomons are well.watered
and covered with den.se tropical rain
forests, with grasslands on the Nplains of
Guadalcanal. The climate is equatorial,
and temperatures vary little during the
year. Yearly rainfall, averaging 120in, is
concentrated from Nov. to Apr.
People and Economy. The population is
almost 95% Melanesian with Polynesian,
Micronesian, European and Chinese
m i n o r i t i e s . M o s t f o l l o w t h e t r a d i t i o n a l
life-style, living in small villages, fishing
and growing coconuts, tan>, yams and cas¬
sava. Exports, formerly exclusively copra,
now also include fish and timber. Tourism
is increasingly important.
History. The Solomons were largely ig¬
nored by Europeans until the 19ih century,
when islanders were forcibly recruited to
labor overseas. By 1900 Britain had as¬
sumed control, invaded by the Japanese in
1942, the islands were only recaptured by
US forces after heavy fitting in 1943.
The islands became internally self-govern¬
ing in 1976 and gained full independence
in 1978.
SOLOW, Robert Merton (1924- ). US
economist, at the Massachusetts Institute
of Technology from 1949, who received
the 1987 Note l Pr ize for Economics for
seminal contributions to the theory of
economic growth.
SOLSTICES, the two times each year
when the sun is on the points of the eclip¬
tic farthest from the equator (see celestial
sniERE}. At the summer solstice in late
June the sun is directly overhead at noon
on the TROPIC of Cancer; at winter solstice,
in late December, it is overhead at noon
on the Tropic of Capricorn.
SOLTL Sir Georg (1912- ), Hungarian-
born British conductor. He is best known
for his great recordings of Wagner and
Richard Strauss and was musical director
of Covent Garden (1961-71), of the Paris
Opera and subsequently of the Chicago
Symphony.
SOLUTION, ahomogeneous molecular
mixture of two or more substances com¬

monly of asolid and aliquid, though
solid/solid solutions also exist. The liquid
component is usually termed the solvent,
the other component, which is dissolved
in it, the solute.

The solubility of asolute in agiven sol¬
vent at aparticular temperature is usually
stated as the ma.ss which will dissolve in
lOOg of the solvent to give asaturated

fcctively supercooled liquids.
SOLIDARITY, independent Polish labor
union spontaneously formed by workers
in 1980 and eventually recognized by the
government following nation-wide strikes
which began in the shipyards of Gdinsk to
protest arise in meat prices. (See waijiSa,
l e q h

SOLID STATE PHYSICS, branch of
physics concerned with the nature and
properties of solid materials, many of
which arise from the association and regu¬
lar arrangement of atoms or molecules in
crystalline solids. Ihe term is applied par¬
ticularly to studies of semiconductors and
solid-state electronic devices.
SOLOMON, second .son of david and
Bathsheba who ruled ancient Israel about

970-933 BC at the height of its prosperity
and gained areputation for great wisdom.
His success in establishing lucrative for¬
eign trade and his introduction at home of
taxation and forced labor enabled him to
finance amassive building program which
included atemple and royal palaces on an
unprecedented scale of opulence. His
story is told in (1) Kings l-Il and (2)
Chronicles 1-9 of the old testament. Bib¬

lical writings later attributed to him in¬
clude raOVERBS, ECCLESIASTES and the SONG
O F S O L O M O N .

SOLOMON ISLANDS, an independent
country, extending across an area of over
232.0(X)sq mi in the SW Pacific.

Orndal name: So lomon Is lands
Capital: Honiara
Area: i0.640sq mi
Population: 347,500
Growth ra te : 3 .5%
Languages: English (official), pidgin lin¬
gua franca
Religion: Christian
Monetary unit(s): 1Solomon Island
d o l l a r s 1 0 0 c e n t s

Land. The mounta inous So lomon Is land
archipelago, composed of 21 large islands
and many smaller islets, is of volcanic
origin; four volcanoes are intermittently
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solution (see saturation). Solubil i ty
generally increases with temperature.

For slightly soluble ionic compounds,
the solubility product-the product of the
ind i v idua l i on i c so iub i l i t i es - i s acons tan t
at agiven temperature. Most substances
are solvated when dissolved: that is, their
molecules become surrounded by solvent
molecules acting as ligands. Ionic crystals
dissolve to give individual solvated ions,
and some good solvents of high dielectric
constant (such as water) cause certain
covalent compounds to ionize, wholly or
partly (see also acid).

Ana logous to an idea l gas , the
hypothetical ideal solution is one which is
formed from its components without
change in total volume or internal energy:
it obeys Raoult's law and its corollaries,
so that the addition of solute produces a
lowering of the freezing point, elevation
of the boiling point and increase is in os¬
motic pressure (see osmosis), all propor¬
tional to the number of mch^ add^. (See
also ELECTROLYSIS.)
SOLVENT, aliquid capable of dissolving
asubstance to form asoLtmoN. Generally
"like dissolves like"; thus anonpolar
covalent solid such as naphthalene dissol¬
ves well in ahydrocarbon solvent. Over¬
all, best solvents are those with polar
molecules and high dielectric constant;
WATER is the most effective known.
SOLZHENITSYN, Alexander Isayevich
(1918- ), Russian novelist. His own ex¬
perience of Stalin’s labor eamps was
described in One Day in the Life of Ivan
Denisovich (1962), acclaimed in the
USSR and abroad. But The F i rs t Ci rc le
and Cancer Ward (both 1968) were offi¬
cially condemned. He accepted the 1970
Nobel Prize for literature by letter. His ex¬
pulsion in 1974 and his warnings on the
moral and political fate of the West drew
worldwide publ ic i ty. Solzheni tsyn's
works include August 1914 (1971) and
The Gulag Archipelago (1974).
SOMALIA, arepublic occupying the E
“horn" of Africa, comprises two former
colonies, British Som^iland and Italian
Somaliland, which gained independence
and united on July 1.1960.
Land- Although its Ecoast lies along the
Indian Ocean, Somalia is mainly desert. A
narrow, barren Ncoastal plain, hemmed in
by high mountains, gives way to high plar
teaus, dry savanna plains and to the
country's most fertile area, between the
S l i i b e l i a n d J u b a r i v e r s i n t h e S . T h e
cbmaie is hot-yearly rainfall varies from
a b o u t 3 i n i n t h e N t o 2 0 i n i n t h e S .

Official name: S o m a l i ( D e m o c r a t i c
Republic
Capital: Mogadishu
Area: 246,000sq mi
Population: 6.709,000
Languages: Somali, Arabic, English,
I ta l ian

Religion: Musbm
Monetary unit(s): ISomali shilling
s l O O c e n t e s i m i

Wildlife includes big game and many
species of antelope.
People. The population consists mainly of
Somalis belonging to northern nomadic or
southern fanning clans. Somali, the na¬
tional language, lacks awritten fonn.
Arabic (widely spoken), Italian and
English are the written languages. The
literacy rate is about 15%. Most Somalis
move from place to place with their herds
and portable woodfî e huts; others live
in smalt viUages or trade centers built
around aweU.
Economy. Somal ia ranks as one o f the
world’s poorest countries, its development
bamprered by various factors, among them
alack of natural resources, undeveloped
infrastructure, periodic drought and
shortages of skiUed labor and expertise.
Agriculmre accounts for the major share
of revenues and employment.
History. Europeans colonized Somalia in
the late 1800s. Independent Somalia con¬
tinued its heavy dependence on US and
Ital ian aid. In 1969 President Shermarke

was assassinated and arevolutionary
council beaded by Maj. Gen. Mohammed
Siyad Barre took control. The Somali
Democratic Republic was declared a
s o c i a l i s t s t a t e . A n a r m e d c o n fl i c t w i t h
Ethiopia erupted in 1963-64 and again in
1977-78 over the disputed territory of the
Ogaden. IDespite atacit truce clashes
recur red, and hundreds o f thousands o f
refugees streamed into Somalia. Even
with assistance by international agencies,
Somalia's already meager resources were
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year later Somoza was assassinated in
Asunc ion .
SONAR, sound navigation and ranging,
technique used at sea for detecting and
detennining the position of uixlerwater
objects (e.g. submarines; shoals of fish)
and for finding the depth of water under a
ship’s keel. Sonar works on the principle
of echolocaiion; high frequency sound
pulses are beamed from the ship and the
direction of and time taken for any return*
ing ECHOES arc measured to give the direc¬
tion and range of the reflecting objects.
SONATA, in music, term used in the I7th
and early 18th centuries to describe works
for various smal Igroups of instruments, as
opposed to the cantata, originally for
voices only. Since the late 18ih century, it
has been restricted to works for piano or
other solo instrument (the laner usually
with keyboard accompaniment), generally
in tluee movements.
SONG, amusical setting of words, usual¬
ly ashort poem, often with instrumental
accompaniment. There are two basic
kinds; songs in which each verse repeats
the same tune, and songs with acon¬
tinuous thematic development.

The origins of the song are lost in the
history of folk musk and poctry (poetry
was originally sung); it became amature
art in Western cultures in c^’ERa arias, the
G e r m a n i / e i f e r - t h o s e o f s c h u b e r t a r e
supreme exampiesand the French chan¬
son. The song-forms that have most in¬
fluenced 20th-century popular music are
probably the ballad and the blues.
S O N G O F R O L A N D . S e e c h a n s o n d e
R C H . A N D .

SONG OF SOLOMON, or Song of
Songs, or Canticles, old testament book
traditionally ascribed to Solomon. Aseries
of exquisite love poems, it has been inter¬
preted by both Jews and Cliristians as an
allegorical description of God’s love for
his people.
SONIC BOOM, loud noise generated in
the fo rm o f ashockwave cone when an
airplane traveling faster than the speed of
sound overtakes the pressure waves it
produces. Because of sonic boom damage,
supersonic planes are confined to closely
defined flight paths.
SONNET, alyric poem of fourteen lines
with tradition^ rules of structure and
rhyme scheme. Devised in 13th-century
Itdy and perfected by rerRARCH, it entered
English literature in the 16th century, and
was adopted by such poets as Shakes¬
peare. MILTON, KEATS and WORDSWORTH as a
vehicle for concentrated thought and feel-

further strained. Ethiopia and Somalia re¬
stored diplomatic relations in 1988. Later
that year, arebel group that had opposed
the government since 1982 intensiried its
anacks, causing hundreds of thousands of
Somalis to seek refuge in Ethiopia.

Pres. Siyad Bane was overthrown in
Jan. 1991 by rebels belonging to arival
clan. The country soon dissolved into clan
warfare. Government ceased to funct ion,
war lords fought one another, armed gangs
looted at wil l, and mill ions faced starva¬
tion. Foreign relief efforts were hampered
by the universal corruption and anarchy.

Id Dec . 1992 aUS- led Un i ted Na t i ons
force of 38,000 invaded the country to
protect the supply of food and restore
order.
SOMATOTYPES, in anthropometry,
descriptions of physique, sometimes sup¬
posedly also descriptive of temperament.

The individual is classified by three
digits representing the extent of his en-
domoiphy (plumpness), mesomorphy
(muscdarity) and ectomorphy {slend«-
ness), respectively.
SOMME RIVER, in NFrance, rises near
Saint-(^uentin and flows Wand NW some
ISOmi through Amiens to its English
Qiannel estuary at Saint Valery. Scene of
the greatest WWI battle of attrition (July-
Nov. 1916), it saw over amillion casual¬
ties of all nations. On July 1alone there
were 57,000 British casualties (19,(X)0
k i l l ed ) .
SOMNAMBULISM, or s leepwalking,
state in which the body is able to walk and
perform other automatic tasks while con¬
sciousness is d imin ished. Of ten seen in
anxious children, it is said to be unwise to
awaken them as intense fear may be felt.
SOMOZA, the name of aNicaraguan
family, thr« members of which controlled
Nicaragua from 1936 to 1979. In 1936
Anastasio Somoza Garda (I896-I9S6)
deposed his uncle. President Sacasa, be¬
coming president himself in 1937. Assas¬
sinated after 20 years of nepotislic dic¬
tatorship, he was succeeded by his son
Luis Somoza Dehayle (1922-1967), who
h e l d f o r m a l o f fi c e u n t i l 1 9 6 3 . I n 1 9 6 7
A n a s t a s i o ’ s s e c o n d s o n A n a s t a s i o
Somoza Debayle (1925-1980) was
elected president.

Repla^ by apuppet triumvirate in
1972, he retained control of the army and
was reelected president in 1974. His cor¬
rupt rule led lo arevolt in 1977 by leftist
Sandinist guerrillas, who gradually gained
broad support and forced him to flee the
country for exile in Paraguay in 1979. A
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Electro. They dwell on the tragic ironies
of human existence, particularly on the
role of fate. Heroic figures, tricked by fate
into acts uecessitating moral retribution,
suffer in the event more harshly than they
seem to deserve. The plays are highly
dramatic (Sophocles regularly won first
prize in the dramatic competitions], and
contain much noble poetry.
SORBONNE, acollege founded in Paris
in 1253 by Robert de Sorbon. It was a
famous medieval theological center,
rebuilt in the 17th century by richelieu
and reestablished in 1808 after being
closed in the French Revolution. Its name
is often used to refer to the University of
Paris, into which it was incorporated in
the 19th century.
SORGHUM, widely cultivated cereal
CROP (Sorghum vulgore), the most impor¬
tant grown in Africa. It grows best in
warm conditions and is most important as
adrought-resistant crop. For human food,
the grain is first ground into ameal and
then made up into porridge, bread or
cakes. The grain is also used as acattle
feed and the whole plants as forage. There
are many types in cultivation including
durra and kaffir. Family; Craminae.
S O R O K I N , F i t i r i m A l e x a n d r o v i c h
(1889-1968), Russian-US sociologist. He
distinguished between "sensate" (empiri¬
cal, scientific) and "ideational" (mystical,
authoritarian) societies, and wrote Social
and Cultural Dynamics (1937-41).
SORREL, hardy perennial herb of the
buckwheat family whose pungent, sour
leaves are used as avegetable, as aflavor¬
ing in omelets and sauces, and to make
creamed sonel soup.
S O U L E , P i e r r e ( 1 8 0 1 - 1 8 7 0 ) , U S
politician and diplomat. He emigrated in
1825 from France to New Orleans, where
he became aprominent Democrat. AUS
senator (1847; 1849-53) and minister to
Spain (1853-54), he resigned after signing
the OSTCND MANIFESTO.

SOUL MUSIC, aflamboyant, h ighly
emot iona l voca l and ins t rumenta l mus ic
created by blacks out of the rhythms and
style of GOSPEL musk. Soul first became
known to the US public at large in the late
1950s through such big-name singers as
James Brown and Ray Charles, and
reached the height of popularity in ihe
1960s with the recordings of Aretha
Franklin and Otis Redding.
SOUND, mechanical dismrbance, such as
achange of pressure, particle displace¬
ment or stress, propagated in an elastic
medium (e.g. air or water), that can be

ing, very often of love.
SONS OF LIBERTY, members of a
patriotic society formed in the American
colonies in 1765 to oppose the passage of
the STAMP ACT. Their campaign of public
protest eventually expanded into ageneral
movement for American independence.
S O N S O F T H E A M E R I C A N R E V O ¬

LUTION, patriotic organization for male
descendants of Revolut ionary War
veterans or of those who furthered inde¬
pendence in other ways. This group,
formed in 1889. seeks to preserve patriotic
ideals and American traditions, and to pro¬
tect the US Constitution.
SONTAG, Susan (1933- ), US novelist,
short-story writer, filmmaker and essayist.
Her best-known books include Against In¬
terpretation (1966). On Photography
(1977). Illness as Metaphor (1978) and
Under the Sign of Saturn (19B0).
SOONERS, name given to the many
Okla. homesteaders who entered the In¬
dian Territory in advance of the date of
ihe first official "tuii"-April 22, 1889.
Okla. is familiarly known to this day as
the Sooner State.
SOONG, influential Chinese family of
Charles Jones Soong (1866-1918), an
A m e r i c a n - e d u c a t e d M e t h o d i s t m i n i s t e r
and businessman in Shanghai. Soong
Ch’ing'ling (1890-1981) married sun
YAT-SEN and continued to play aleading
ro le in the Ch inese revo lu t ion a f te r h is
death, becoming deputy head of state
1949.

Soong Tzu-wen (T.V. Soong; 1894-
1971), awealthy financier and politician,
held important posts in the Nationalist
govemnient (1925-47), but cetired to the
US in 1949. Soong Mci-Hng (1897-1991)
mar r ied ch iang ka i - sh f j< and became a
well-known publicist for the Nationalist
■ovemmem, espwially during WWH.
lOPHISTS, "wise men," name given to

certain teachers in Greece in the 5th and
4th centuries BC, the most famous of
w h o m w e r e g o r g i a s a n d p r o t a g o r a s .
They taught rhetoric and the qualities
needed for success in political life, plato
attacked them for taking fees, teaching
skepticism about law, morality and know¬
ledge, and concentrating on how to win
arguments regardless of truth-attacks still
refiected in the modem word "sophistry."
SOPHOCLES (C495-4D6 BC), great
Athenian dramatist, together with Ae¬
schylus and EURipmES one of the founders
of Greek tragedy. Only seven plays sur¬
vive, the b«l-known being Oedipus
Rex, Oedipus at Colonus. Antigone and
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In the case of mechanical recordings
(discs, or records), these signals-tem-
porarily recorded on magnetic tape-are
made to vibrate astylus that cuts aspiral
groove in arotating disc covered with lac¬
quer. The master disc is copied by
electroforming to produce stamper dies
used to press the plastic copies. (See also
HIGH FIDEUTY.)

In magnetic recording, the microphone
signals activate an electromagnet which
imposes apattern of magneiiration on
moving magnetic wire, discs or tape with
aferromagnetic coating (see also mag-
nctism; tape recorder). Optica) record¬
ing, used for many motion-picture sound
tracks, converts the microphone signals
into aphotographic exposure on film
using alight beam and avariable shutter.
The sound is played back by shining a
light beam through the track onto a
PHOTOELECTRIC CEU. As With ihc playback
equipment for the other recording
methods, this reproduces electrical signals
which are ampl ified and fed to a
loudspeaker.
SOUPHANOUVONG, Prince (1909?-).
Laotian political leader. Anationalist and
communist, he helped organize (1950) the
Paihet Lao. which fought the French and
t h e n n o n c o m m u n i s t e l e m e n t s i n L a o s ,
When communists took control (1975-86)
o f SVie tnam and Cambod ia , the Pa the i
Lao seized power in Laos and installed
Souphanouvong as head of slate.
S O U R W O O D , c o m m o n n a m e f o r
Oxydendron arboreum, an attractive or¬
namental tree of the heath family native to
southeastern North America, It grows to
about 75ft in height. The bitter-tasting
leaves are alternate, stalked, rather oblong,
and 5-8in long. In the autumn the leaves
turn brilliant red.
SOUSA, John Philip (1854-1932). US
band master and composer. He wrote
many light operas, but is best remembered
today for his military marches, including
"The Stars and Stripes Forever" and "The
Washington Post." Sousa was leader of
the Marine Band in Washington before
forming aworld-touring band of his own.
S O U S A P H O N E , a c o i l e d t u b a , o r
helicon, named for the US bandleader
John Philip Sousa, who had su^ested the
idea for such an instrument. It is equipped
with aflexible end, or "bel l ." that can be
moved about to send sound in any direc¬
t i o n .

SOUTER, David Hackett (1939- ). as¬
sociate justice of the US Supreme Court
(1990- ). Aformer New Hampshire at-

detecied by an in'sirumem or by an ob¬
server who hears the auditory sensation it
produces. Sound is ameasurable physical
phenomenon and an important stimulus to
man. It forms amajor means of com¬
munication in the form of spoken lan¬
guage, and both natural and man-made
sounds (of traffic or machinery) contribute
largely to our environment.

The EAR is very sensitive and will
tolerate alarge range of sound energies,
but enigmas remain as to exactly how it
produces the sensation of hearing.

The Greeks appreciated that sound was
connected w i th a i r mot ion and tha t the

prrcH of amusical sound produced by a
vibrating source depended on the vibration
FREQUENCY. Attempts to measure the
velocity of sound in air date from the 17th
cen tu ry.

Sound is carried as alongitudinal com-
pressional wave in an elastic medium: part
of the medium next to asound source is
compressed, but its elasticity makes it ex¬
pand again, compressing the region next
to it and so on. The velocity of such waves
depends on the medium and the tempera¬
ture. but is always much less than that of
light. Sound waves are characterized by
tlKir wavelength and frequency. Humans
cannot hear sounds of frequencies below
1 6 H z a n d a b o v e 2 0 k H z , s u c h s o u n d s
being known as infrasonic and ultrasonic
respectively. The sound produced by a
tuning fork has adefinite frequency, but
most sounds are acombination of frequen¬
c i e s .

The amount of motion in asound wave
determines its loudness or softness and the
intensity Talks off with the square of dis¬
tance from the source. Sound waves may
be reflected from .surfaces (as in an echo).
refracted or diffracted, the last property
enabling us to hear around comers. The
intensity of asound is commonly ex¬
pressed in decibels above an arbitrary ref¬
erence level: its loudness is measured in
phons.
SOUND BARRIER, term referring to the
extra forces acting on an airplane when it
goes supersonic.
SOUND RECORDING, the conversion
of SOUND waves into aform in which they
can be stored, the original sound being
reproducible by use of playback equip¬
ment. The first sound recording was made
b y T h o m a s e d i s o n i n 1 8 7 7 ( s e e
phonograph). In modem electronic
recording of all kinds, the sound is first
converted by one or more microphones
into electrical signals.
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lomey general, superior court justice, aod
state supreme court judge, he was selected
for the High Court by Pres. George Bush
a s a c o n s e r v a t i v e w i t h n o r e c o r d o n
federa l cons t i t u t i ona l i ssues tha t wou ld
make him vulnerable to liberal challenge.
SOUTH AFRICA, independent republic
occupying the southern tip of Africa. It is
bounded Nby Namibia, Botswana, Zim¬
babwe, Mozambique and Swaziland, and
it surrounds the republic of Lesotho. It
comprises four provinces: the Cape, Natal,
Transvaal and the Orange Free State.

share of export earnings, but accounts for
only 12-13% of the gross domestic
product. Hie largest contr ibutor is
manufacturing, wUcb includes food
processing, iron, steel and oil-from coal
production, engineering and textiles. In¬
dustry and mining are concentrated in the
Sand £. South Afr ica is sel f -sufficient in

food production and is amajor exporter of
food to neighboring countries. The leading
crops are com, sugarcane and avariety of
fruits. Wool is amajor export Dairying
also flourishes.

History. South Africa was already in¬
habited by BUSHMEN. HOTiEmxxrs. and
Bantu peoples from the Nwhen white set-
dement began in I6S2, with the Dutch es¬
tablishing acolony at Cape Town. The
main period of British rule (1806-1910)
saw the great "niBK (1835-43), the found¬
ing of BOER (Dutch fanner) republics in¬
land. and the bobr war (1899-1902).

In 1910 the Union of South Africa was
formed out of the various colonies (now
the four provinces), and during WWI
South West Afr ica was wrested from the
Ge imans . S ince 1948 Sou th A f r i ca has
been ruled by the Afkrikaner-led National
Party, which has set up an efficient and
repressive state apparatus to implement
the policies of apartheid.

In recent years several tribal and racial
“homelands" have been designated (see
HOMELANDS). FouT-thc Transkci, Bophu-
thatswana. Vends and Ciskei-have alieady
been granted "independence" but are not
recognized by any country other than
S o u t h A f r i c a . O t h e r h o m e l a n d s a r e :

Gazankulu, KwaZulu, Lehowa, Qwaqwa,
Ndebele and KaNgwane. The homelands
encompass only 13% of South Africa’s
land area. In 1961 die country became a
republic and left the Commonwealth
largely because of differences ovm- its
apartheid policies. Despite the easing of
many apaHheid restrictions in the late
1970s and 1980s and the granting of
Coloureds and Asians alimited role in the
national government under anew constim-
tion in 1983, the economy and govern¬
ment remained firmly under while control.
Increasingly violeui black protests against
apartheid, part icularly in the black
townships, led to the imposition of a
nationwide state of emergency in 1986.

F.W. de Klerk, elected president in
1989, ended the state of emergency,
removed the ban on anti-apartheid politi¬
cal parties including the African National
Congress (ANC), and released political
fHisoners, including ANC leader Nelson

Official name: Republic of South Africa
Capital: Pietoria
Area: 470,412sq mi
Pt^ulation: 40,601,000
Growth ra te : 2 .7%
Languages: Afrikaans, English
Religions: Christian, Bantu
Monetary unit(s): 1rand» 100 cents

Land. Avast system of grassland plateaus
is separated ftom oairow coastal plains by
the ranges of the Great Escarpment, which
reaches 11,000ft in the Drakensberg Mts
in the E. The westward-flowing Orange R
drains most of the interior plateau. The
climate is mainly warm temperate. Much
of the land in the Wis arid or semiarid.
Rainfall is greatest in the Sand E.
People The population is about 74%
black African (mainly Zulu and Xhosa),
14% white, 9% of mixed descent and 3%
Asiatic, About two thirds of the whites are
Afrikaners. About half the people are
urban, the largest cities being Johannes¬
burg, Duiban, Cape Town. Pretoria and
Port Elizabeth. The black Afticans speak a
variety of Bantu languages; many speak
AFRUCAANS ot English as well. Most of the
population is Christian, belonging to a
wide variety of churches.
Economy. South Africa produces most of
the world’s gem diamonds and gold, has
large coal reserves and is also rich in
uranium, iron ore, asbestos, copper, man¬
ganese, nickel, chrome, titanium and
phosphates. Mining contributes the major
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include copper, tin. lead, zinc, manganese,
gold, nitrate and bauxite. There is very lit¬
tle coal but considerable hydroelectric
potential.
People. There are four main groups: the
native Indians: white Huropeans, mainly
of Spanish or Portuguese descent;
Negroes, who originally came as slaves;
and people of mixed Indian. Negro, and
European ancestry (mestizo usually means
of Indian-Europtean and mulatto of Negro-
European origin). The total population is
almost 291 million. The chief official lan¬
guages are Spanish and Portuguese (the
latter is spoken in Brazil). In Guyana,
Suriname and French Guiana, the official

languages are English. Dutch and En îsh,
and French, respectively. The most widely
spoken Indian languages are Guarani (in
Paraguay). Quechua (in Peru, Bolivia and
Ecuador) and Aymarfi (in Bolivia). Two
countries. Argentina and Uruguay, have a
predominantly European population; three
countries, Peru, Bolivia, and Ecuador,
have large Indian populations: and the rest
are inhabited by people of mixed descent.
A b o u t 9 0 % o f S o u t h A m e r i c a n s a r e
nominally Catholic.
SOUTH CAROLINA, the Pa lmet to
State, south Atlantic state of the US South.
The Atlantic coastal plain occupies the SE
two- th i rds o f the s ta le . In the NW. the
Piedmont plateau rises to the Blue Ridge
M t s .

The first English colonists established
plantations worked by indentured servants
and slaves in the t idewater area, where
they grew rice, tobacco, and indigo.
Small, independent farmers, many of them
former indentured servants, settled in the
piedmont. The social and economic
divisions between the tidewater planters
and the upland farmers tong shaped South
Carolina politics. In the early 19lh cen¬
tury, cotton became the state's chief crop.
S o u t h C a r o l i n i a n s w e r e l e a d e r s i n t h e
movement fo r independence f rom
England and for secession from the US,
South Carolina being the first state to
leave the Union.

The state was devastated in the Civ i l
War, and Reconstruction bore hard on
whiles. The restoration of Democratic rule
r e s u l t e d i n t h e d i s f r a n c h i s e m e n t a n d
segregation of blacks but brought no relief
from continued agricultural depression.
Cotton declined in importance in the 20ih
century, due to soil exhaustion and the
boil weevil, and it was replaced by tobac¬
co and other crops. From the Civil War
unti l WWI. .South Carolina remained one

Mandela. Apartheid laws were repealed in
1991, and in 1992 de Klerk and black
leaders undertook negotiations leading to
an interim government and new constitu¬
tion. De Klerk's objective was an arrange¬
ment that would provide for black politi¬
cal participation while protecting the
white minority against political domina¬
tion and economic expropriation. The
black leaders wani^ majoriiarian
democracy.
S O U T H A F R I C A WA R . S e e b o e r w a r
SOUTH AMERICA, the southern half of
the two Western Hemisphere continents,
linked with the northern by the narrow
land bridge of central. America. It com¬
prises twelve independent republics: Ar¬
gentina, Bolivia, Brazil, Chile. Colombia,
Ecuador. Guyana, Paraguay. Peru,
Suriname, Uruguay and Venezuela, and
one European possession, French Guiana.
Land and resources. Roughly triangular
in shape. South America is surrounded by
the Caribbean Sea on the N, the Atlantic
Ocean on the Eand the Pacific Ocean on
t h e W . I t h a s a c o a s t l i n e o f a b o u t
15,0(X)mj. The most prominent feature is
the Andean mountain system, with more
than 50 peaks exceeding 20,000ft. Mt
Aconcagua (22,834fl) in Argentina is the
highest mountain in the Western Hemi¬
sphere. Other features include three major
river basins; the Amazon (the world’s
most voluminous river), Parana, and
Orinoco; the Brazilian and Guiana high¬
lands in the Eand NE; and the pampas
grassland and Patagonian plateau of Ar¬
gentina. The world's largest tropical rain
forest is in the Amazon river basin.

The climate varies from extreme cold in

the high Andes to tropical humid heat in
the lowlands near the equator. Native
plants include beans, pumpkins, squashes,
tomatoes, peanuts, pineapples, red pep¬
pers, tapioca, rubber, tobacco, and cocoa.
Produce of the tropical forests, which
c o v e r a b o u t h a l f t h e a r e a , i n c l u d e s
hardwoods, brazil and cashew nuts,
quinine and quebracho bark. Sugarcane,
coffee and oil palms are important im¬
ported crops.

Among the native animal species are
hummingbirds, parrots, and the condor
Jaguar, llama and alpaca; anteaters, sloths,
tapirs and armadillos; and piranhas,
anacondas and boa cons t r i c to rs . Sou th
A m e r i c a i s r i c h i n m i n e r a l r e s o u r c e s ,

many far from fully developed. The most
abundant resources are oil in the N(main¬
ly in Venezuela) and iron ore (in Brazil.
Venezuela, and Colombia); other minerals
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singly Republican.

■S o u t h C a r o l i n a P r o fi l e
Name of state: South Carolina

Capital: Columbia (Other cities: Charles¬
ton, Greenville, Spartanburg)
Neighbors: N.C., Ga.
Statehood: May 23,1788 (8th slate)
Famil iar name: Palmetto State
Area; 32,007sq mi (Rank; 40)
Population (1990): 3.487,000 (Rank: 25)
%change 1980-90:11.7
Density per sq mi: 115.8
%metropolitan: 60.6
Electoral votes: 8

Racial comp.: White. 69.0%; black,
29.8%: Hispanic, 0.9%; Asian, 0.6%
Per capita money income (1987):
$9,967 (Rank: 36)
Elevation: Highest-3,560ft., Sassafras
Mountain; Lowest-sea level, Atlantic
Ocean

Motto: A n i m i s o p i b u s q u e p a r a t i
("Prepared in mind and resources"); Dum
spiro spero ("While Ibreathe, Ihope")
State flower Yellow jessamine
State bird: Carolina wren
State tree: Palmetto
State song: "Carolina"
I N D U S T R Y A N D T R A D E
Gross state product (1986):
$44.7 bil. (Rank: 28)
Farm products: To b a c c o , c a t t l e ,
soybeans, broilers
Farm marketings (1989):
$1.2 bU. (Rank; 36)
Manufactnres: Textiles, chemicals, paper
products, machinery, electrical equipment,
rubber and plastic products
Value of n̂ rs. shipped (1987):
$41.2 bil. (Rank: 22)
Mining: Crushed stone.

Name of State: South Dakota
Capital: Pierre (Other cities; Sioux Falls,
Rapid City)
Neighbors: N. Dak., Mont., Wyo., Nebr.,
Iowa, Minn.
Statehood: Nov. 2,1889 (40th state)
Familiar name: Sunshine State, Coyote
State

Area; 77,047sq mi
Population (1 WO): 696,000 (Rank: 45)
%change 1980-90: 0.8
Density per sq mi: 9.2
%metropolitan: 29.5
Electoral votes: 3

Racial comp.: White, 91.6%; black.
0.5%: Hispanic, 0.8%; Asian, 0.4%;
Amer ind, 7 .3%
Per capita money income (1987):
$8,910(Rank: 49)
Elevation; Highest-7,242ft., Harney Peak;
Lowest-962ft., Big Stone Lake
Motto: Under God the people rule
State flower: American pasqueflower
State bird: Ring-necked pheasant
State tree: Black Hills spruce
State song: "Hail, South Dakota" and
Wyo.
I N D U S T R Y A N D T R A D E
Gross state product (1989):
$9.9 bil. (Rank: 49)
Farm products: Cattle, hogs, soybeans,
whea t

Farm marketing (1989):
$3.0 bU. (Rank: 20)
Manufactures: Food products, machi¬
nery, medical instruments
Value of rnfrs- shipped (1989):
$3.9 bii. (Rank; 44)
Mining; Gold

of the poOTCst states. Many blacks,
denied employment even in the low-
paying textile mills, left for Jobs in the
north. WWII began to turn the state
around. Enfranchisement of blacks and ra¬
cial issuses have made the state increa-

SOUTH CHINA SEA, part of the Pacific
Ocean, bounded by mainland Asia and
Malaysia to the Nand W, Borneo to the S,
and the Philippines to the E. It is tropical,
and subject to frequent typhoons.
S O U T H D A K O TA , t h e S u n s h i n e S t a t e ,
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sian-bom French expressionist painter.
His style uses vivid primary colors and
twisting, rtiythmic forms, as in Pastry
C o o k 0 9 2 2 ) .
SOVEREIGNTY, supreme po l i t i ca l
power in astate. In political theory
debates on sovereignty center on the role
of the sovereign and on the nature of
supreme power-by what rights, and by
whom, it should be wielded. Asovereign
slate is one that is independent of control
by other states (but see international
LAW; UNITED NATIONS) .
SOVIET, the basic poli t ical unit of
socialist Russia (from soviet, acouncil).
The soviets, ranging in importance from
rural councils to the Supreme Soviet, the
major legislative body of the Soviet
Union, were elected policy-making and
administrative units. The first soviets were
the strike comminees set up during the
1905 revolution.
S O V I E T U N I O N - S e e u n i o n o r s o v i e t
S O C I A L I S T R E P U B U C S .

SOYBEAN, Glycine max or G. soja, a
leguminous plant native to EAsia provid¬
ing food, animal feed and industrial raw
material. It has been grown as astaple
food in China for over 5,000 years. Richer
in PROTEIN than most meat, it also contains
calcium, vttamins, minerals, acids and
lecithin. Soy flour is used to make artifi¬
cial meats and is also an important food in
times of famine. Soybean oil is used in the
manufacture of margarine, paints, soap,
linoleum, textiles, paper and agricultural
sprays. Over half of the world’s soybean
crop is now grown in the US.
SOYER, Raphael (1899-1987), Russian-
b o r n U S a r t i s t . C a l l e d t h e " d e a n o f
American realism," Soyer is best known
for his street scenes and poitraits of lonely
i n h a b i t a n t s o f N e w Yo r k ’ s L o w e r E a s t
Side. His brothers. Moses (1899-1974)
and Isaac (1907-1981). were also realist
painters.
SOYINKA, Wole (1934- ). Nigerian
playwright, novelist, and poet, recipient of
the 1986 Nobel Prize for Literature.

S PA A K , P a u l H e n r i ( 1 8 9 9 - 1 9 7 2 ) .
Belgium’s first Socialist premier (1938^
39, 1947-49), and deputy premier (1961—
65^ He was foreign secretary several
t imes between 1936 and 1966, and was
president of the united nations General
Assembly in 1946. He was influential in
setting up the European economic com-
MUNiTY and was secretary-general of the
N O R T H A T L A N T I C T R E A T Y O R G A N I Z A T I O N
1957-61 .
SPAATZ, Carl Andrew (1891-1974).

west north central state of the US Mid¬
west. The surface rises from prairies in the
Eto the Great Plains in the Cand Wand
to the Black Hi l ls in the SW. The Mis¬
souri Rcrosses the center of the state N-S.

F u r t r a d e r s w e r e t h e F u s t w h i t e s i n
S o u t h D a k o t a ; t h e fi r s t s e t t l e r s w e r e
farmers f rom Minnesota and Iowa. Af ter
1872 the railroads brought German,
Scandinavian, and Russian immigrants.
The discovery of gold in the Black Hills in
the 1870s precipitated war with the Sioux
and led to the ext inct ion of the buffa lo

herds. Deadwood became alegendary
front ier town. Meanwhi le, catt le ranchers
settled the semiarid W, wheat farmers the
E. Recurrent droughts checked population
growth. Discontented farmers turned
briefly to Populism in the 1890s, but in
the 20ih century the state has been solidly
Republican.
S O U T H E A S T A S I A T R E A T Y O R -
G A N I Z A’ n O N f S E AT O ) , a d e f e n s e
treaty signed by Australia, France, Great
Britain. New Zealand, Pakistan, the
Philippines, Thailand and the US after the
Rench had wi thdrawn f rom Indochina in
1954. Its aim was to prevent communist
expansion. There was aheadquarters at
Bangkok. Thailand, but no standing for¬
ces. The treaty was invoked by the US in
the VIETNAM WAR. Pakistan withdrew in
1972. SEATO terminated itself in 1977.
S O U T H E R N R H O D E S I A . S e e z i m -
B A B W E .

S O U T H E Y, R o b e r t ( 1 7 7 4 - 1 8 4 3 ) .
English Poet Laureate from 1813, afriend
of WORDSWORTH and COLERIDGE His large
output includes long narrative poems,
journalism, histories, biographies and
verse collections. Famous in his day as a
poet, he is now more admired as aprose
v/riter. notably for his Life of Nelson
(1813).
SOUTH POLE, the point in Antarctica
through which passes the earth's axis of
ro ta t i on . I t does no t co i nc i de w i t h t he

earth’s SMagnetic Pole (see earth). It
was first reached by Roald Amundsen
(Dec. 14, 1911). (See also celestial
SPHERE; MAGNETISM; NORTH POLE.)
SOUTH SEA BUBBLE, popular name
for speculation in the South Sea Company,
created in England in 1711 to trade with
Spanish America. In 1720 the company’s
proposal to take over the national debt,
aided by fraudulent promotions, pushed
shares to fantastic prices. In the sub¬
sequent collapse many were ruined.
S O U T H W E S T A F R I C A . S e e n a m i b i a .
SOUTINE, Chaim (1894-1943). Rus-
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US general, WWII commander of US
bombing forces in Europe (1944) and tlien
in the Pacific (1945). In 1946 he was
made commander of the Army Air Forces
and in 1947-48 served as firs t ch ie f o f
staff of the US Air Force.
SPACE, in MATHEMATICS, abounded or
unbounded extent. In geometry this extent
may be in one, two or three dimensions,
its nature being viewed differently in dif¬
ferent geometries. According to euojdban
GEOMETRY Space is uniform and infinite, so
that we may talk of aline of infinite extent
or apolygon of infinite area. In Rieman-
nian geometry, however, all lines are of
less than acer ta in , fin i te ex ten t ; and in
LOBACTffiVSKlAN GEOMETRY, there IS a
similar maximum of area. Ihe term is also
often used for sets that have some kind of

s t ructure imposed on them, as in
"topological space" and "vector space."
(See TOPOLOGY; ALGEBRA, ABSTRACT.)
SPACE EXPLORATION. The age of
space exploration began on Oct. 5, 1957
(Oct. 4in the US) with the launching by
the Soviet Union of the first artificial earth

satellite Sputnik 1, an aluminum sphere
23in in diameter and weighing 184 lb.
Both the US and the USSR had planned to
launch satellites during the International
Geophysical Year (July 1, 1957-Dec. 31,
1958), when scientists around the world
were making acoordinated effort to col¬
lect data in all the earth sciences. TTie mis¬
sile programs of the two superpowers
provided the rocket technology that made
such launchings possible. On Nov. 3the
Soviets launched Sputnik 2, which
weighed 1,121 lb and carried alive dog.
The first US satellite. Explorer 1, weigh¬
ing 30 Ib, was launched on Jan. 31. 1958.

The exploration of space is conducted
by means of satellites, unmanned space
probes, and manned space flights, includ¬
ing space shuttles and space stations.
Satellites. In 1988, eight countries-the
US, USSR, France, Japan, China, Great
BritaiiL India, and Israel-had independent
space programs involving artificial satel¬
lites. Some had provided launch services
or equipment to ocher countries that had
orbited satellites. Thirteen European
countries participated in the European
Space Agency (ESA) to share the costs
and benefits of satellite programs. Satel¬
lites are of different kinds and have dif¬
ferent purposes: communications, weather
observation, navigational aids, scientific
research, and military intelligence. (See
SATELLITES. ARTIFICIAL.)
Unmanned Space Probes. Unmanned

probes beyond the immediate vicinity of
the earth began with studies of die moon
in preparation for manned landings there.
ASoviet spacecraft, Luna 1, flew within
4,600mi of the moon in 1959; that same
year, Luna 2impacted on the moon and
Luna 3cransmitt̂  the first pictures of the
moon's far s ide. In 1966, Luna 9landed
on the moon and transmitted pictures of
t h e m o o n ' s s u r f a c e . I n 1 9 7 0 . L u n a 1 6
landed on the moon and returned to earth
with samples of the moon’s soil. Two
months later Luna 17 put awheeled
vehicle on the moon equipped with
te lev is ion cameras and research inst ru¬
ments controlled from earth.

US moon probes began with the Pioneer
and Ranger programs. Designed to hard-
land (crash) on the moon, Ranger
spacecraft in 1964 transmitted pictures of
the moon’s surface before impacting. In
1966-68 Surveyor spacecraft made soft
landings on the moon and analyzed the
soil, and Lunar Orbilers circled the moon
to identify landing sites for US astronauts
who first landed on the moon in 1969.

Asystematic study of Venus was made
by the Soviet Venera program beginning
in 1960. Venera 3impacted on Venus in
1966, and Venera 7made asuccessful soft
landing in 1970. Landers from Veneras 13
and 14 analyzed surface materials and
transmitted color photographs of the
planet in 1982. AUS Mariner spacecraft
passed within 21,600mi of Venus in 1962.
Mariner 10 photographed Venus in 1974
on its way to Mercury, where it trans¬
mitted photogr^hs of the surfece of that
planet.

US Mariner spacecraft photographed the
surface of Mars in 1965, 1969, and 1971.
Viking spacecraft landed on Mars in 1976,
took pictures, and performed experiments.
Two Soviet probes of Mars were launched
in 1988.

US Pioneer spacecraft flew by Jupiter in
1973. Pioneer 10 was propeUed by
Jupiter’s gravity out of the Solar System,
which it left in 1983. Pioneer 11 continued
on from Jupiter to Saturn, which it
reached in 1979. Voyagers 1and 2visited
Jupiter in 1979 and Saturn in 1980.
Voyager 2continued on to Uranus (1986)
and Neptune (1989).
Mann^ Space ^ght ASoviet cos¬
monaut. Yuri Gagarin. wa.s the first person
in space, making aone-orbit flight in a
Vostok spacecraft on Apr. 12, 1961. In
their Voshkod and Soyuz programs the
Sov ie t s ach ieved o the r " fi r s t s " - t he fi r s t
multiperson flight, the first space walk.
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and return inlaci. It is intended mainly to
place payloads in orbit more cheaply than

be done by conventional roctets and
retrieve them if necessary, and also to fly
astronauts to and from large space sta¬
tions. It carries an enormous disposable
fuel tank for its rocket engine and two
solid-fuel boosters that are dropped by
parachute and recovered. When the shuttle
returns, it lands like aglider.

The first shuttle launch was on Apr. 12,
1981. Four vehicles-Co/umbin. Chal¬
lenger, Discovery, and Ailaniis operated
from 198! to ’l986. Tlie 2Sth shuttle
flight, the 10th of Challenger, ended in
the explosion of the vehicle shortly after
liftoff on Jan. 28, 1986. Shuttle flights
were not resumed until Sept. 1988, when
Discovery was launched on asuccessful 5-
day mission. Challenger was replaced by
Endeavor, whose first flight took place in
May 1992. The govemmcni. meanwhile,
had determined not to enlarge ihe four-
shuttle fleet but to concentrate on develop¬
ing anew family of rockets.
SPACE STATION, project of the nation¬
al AERONAUTICS AND SPACE ADMINISTRATION

aiming to develop apermanently manned
space station by the late 1990s. (See space
EXPLORATION)
SPACE TELESCOPE, project ofNASA,
a12-ion astronomical observatory put into
orbit at an altitude of 38lmi on Apr. 24,
1990. from the space shuttle Discovery.
Built 1978-90 ai acost of $1.5 billion, the
Hubble Space Telescope wa.s expected to
give humans the clearest view yet ob¬
tained of the universe. But aflaw in the
telescope’s 94.5in light-gathering miiror,
not discovered before orbiting, has limited
its usefulness. In 1994 astronauts are ex¬
pected to install corrective lenses as well

solar arrays and camera.
Meanwhile, despite its flawed mirror, the
Hubble telescope has been hi^ly
productive. In 1992 it photographed giant
clusters of new stars created by the col¬
lision of two galaxies 230 million light-
years from Earth.
SPAHN. Warren Edward (1921- ), US
baseball player, aleft-handed pitcher who
won 363 games for the Boston Braves
(1942,1945-65).
SPAIN, acountry occupying about four-
fifths of the Iberian Peninsula Sof the
Pyrenees Mts in SW Europe. It includes
the BALEARIC LswNDS and the canary is¬
l a n d s .

The largely arid plateau of the Meseta
forms most of the interior. Hie Andalusian

B a e t i c M t s n e a r t h e M e d i t e r r a n e a n

and the first transfer of crews between
docked spacecraft.

US manned space flights also began in
1961 with Project Mercury. Alan Shepard
made asuborbilal flight on May 5. 1961.
and John Glenn made the first US orbital
flight on Feb. 20, 1962. Hie Mercury pro¬
gram was followed by the Gemini and
Apollo programs. From Apollo 11, on
July 20. 1969. Neil Armstrong and Edwin
Aldrin descended to the surface of the
moon in alunar lander while Michael Col¬
lins orbited above.

In the 1970s. the US began development
of aSPACE SHUTTLE-a winged vehicle car¬
ried aloft by external rockets with suffi¬
cient power of its own to maneuver in
space and then glide back to earth under
the control of its crew 7to replace the ex¬
pendable launchers used since the 1950s.
The shuttle promised enhanced flexibility
for the US space program; among other
things, it would be able to visit space sta¬
tions, launch high-altitude satellites, and
retrieve or service other satellites. The
first shuttle was launched on Apr. 12,
1981. The explosion shortly after liftoff of
the 25th shuttle flight on Jan. 26, 1986
(see CHALLENGER), causcd flights to be
suspended until Sept. 1988. In Nov. 1988
Ihe first Soviet space shuttle made an un¬
manned test flight.

The US has begun work on aspace sta¬
tion planned to travel in alow orbit near
the equator. An international effort involv¬
ing also the European Space Agency,
Canada, and Japan, it is scheduled to be
assembled in orbit in the late 1990s. Its
proponents describe it as an ideal site for
certain kinds of scientific and industrial
experiments as well as astaging point for
missions to other planets. The Soviets
have had space stations in orbit since 1971
in their Salyut program. Salyut 7was
replaced in 1986 by anew, modular space
station called Mir ("Peace"). Launched un¬
manned, it has been furnished with crews
and supplies by rocket-launched vehicles.
In Dec. 1988 two co.smonauis completed a
record 366 days in space aboard Mir.
SPACE MEDICINE, the special ized
branch of medicine concerned with the
special physical and pyschological
problems arising from the space flight. In
particular, the effects of prolonged
weightlessness and isolation are studied,
simulated space flight forming the basis
for much of this work.
SPACE SHUTTLE, nickname for Space
Transportation System (STS) spacecraft,
the first craft designed to orbit the earth

c a n
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coast include the siesira nbvada, rising to
Mulacen (ll,421fe), the highest peak in
mainland Spain. The Guadalquivir R
drains the fertile Andalusian plains, and
narrow coastal plains lie along the Eand
SE coasts. The climate is mainly dry with
cold winters and hot summers, more ex¬
treme on the Meseta. In NSpain the
climate is equable, and the Sand Ecoasts
enjoy aMediterranean climate.

reconquest completed in the reign (1474-
1504) of Ferdinand V(Ferdinand tt of
Aragon) and his wife isabei.la of Castile.
They introduced the iNQUismoN and finan¬
ced the voyages of columbus. Soon Spain
had won avast empire in the New World
and NAfrica, joined with the hapsburg
lands by the election of Charles Ias Char¬
les VHoly Roman Emperor. Under his
son PHiUF uaperiod of outstanding cul¬
t u r a l a c h i e v e m e n t u n f o l d e d w i t h s u c h
figures as Cervantes, jjope de vega, velaz-
QUBZ and E l g reco . A t t he same t ime
Spain's political power declined. The
Netherlands revolted in 1568, and the
ARMADA was defeated in 1588.

T h e Wa r o f t h e S p a n i s h s u c c e s s i o n
resulted in heavy losses. The French, in¬
vading in 1808, were driven out in the
PENINSULAR WAR; but after the revolt of the
Latin American colonies and the spanish-

AMERiCAN WAR the Empire was all but
dead. After the Spanish avu. war General
FRANCO became dictator. On h is death
(1975) /uan CARLOS succeeded, thus res¬
toring the monarchy while advocating par¬
liamentary democracy. The Socialists won
the 1982 elections by alandslide, to lead
the first leftist government since the Civil
War. Spain joined the north Atlantic
TREATY ORGANEAHON in 1982 and the
EUROPEAN ECONOMIC community in 1986.
SPALDING, Albert (1888-1953). US
violinist. An exquisite and restrained
stylist, he was the first internationally
recognized US-born violin virtuoso. He
played with major orchestras in Europe
and the US and composed several com¬
positions for the violin.
SPANIEL, any of several sporting dogs
used by hunters to flush game from cover.
Among the most popular of do|s is the
cocker spaniel, asmall dog standing 14 to
15in and weighing 20 to 301b. Compact
and sturdily built, it has arounded head,
floppy ears, and asoft, flat or wavy coat.
The coat may be either solid colored or
variegated; colors include black, reddish
brown, buff, black and white, black-and-
tan, and acombination of black, tan, and
w h i t e .

SPANISH, aRomance language spoken
by perhaps 260 million people in Spain
and Latin America. Modem Spanish arose
from the Castilian dialect centered on the
town of Burgos in Ncentral Spain.
SPANISH-AMERICAN WAR (1898).
war fought between the US and Spain, ini¬
tially over the conduct of Spanish colonial
authorities in Cuba. Strong anti-Spanish
feeling was fomented in the US by stories

Official name: Kingdom of Spain
Capital: Madrid
Area: 194,898sq mi
Population: 39,385,000
Growth ra te : 0 .3%
Languages: Spanish: Catalan, Galician.
Basque
ReligioQ: Roman Cholic
Monetary unit(s): 1peseta
- l O O c e n t i m o s

People About 40% of the population is
urban. Regional differences are marked
and the basque provinces, gaucia and
CATALONu have preserved their own lan¬
g u a g e s .
Ect^my. Tourism makes the most im¬
portant contribution to Spain’s income,
followed by industry and agriculture.
Mineral wesdth includes mercury, iron ore,
coaL pyri^, potash and salt. Oil was
found near Burgos in 1964. Manufactu¬
ring industries center on the Nprovinces
especially Catalonia, and include textiles,
shoes, shipbuilding, rubber, chemicals,
iron and steel. Agriculture is equally
divided between crops and livestock.
Oranges, olive oil and wine are exported.
Fishing is important.
lUstory. Spain was settled successively
by Celts, Phoenicians, Greeks and Car¬
thaginians (3rd century BC). Amore en¬
during influence was &at of the Romans,
who conquered Spain during the second of
the PUNIC WARS and remained dominant
until the vandals and visicoths appeared
in the 5th century AD. The last invaders
were the moors (711 AD). Die Christian
kingdoms in the Nachieved agradual
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pirates and buccaneers who attacked the
Spanish treasure fleets.
SPANISH MOSS, or Florida moss, Til-
landsia usneoides. an epiphyte that can be
found festooning trees such as oaks and
cypresses and even telephone poles and
wires in the southeastern US. It absorbs
water through scaly hairs on the leaves
and s tem. I t i s used as asubst i tu te for

horsehair stuffing and for insulation.
S P A N I S H S A H A R A . S e e w e s t e r n
S A H A R A .

SPARK, Muriel Sarah (1918-). Scottish
writer best known for her witty, often
satirical novels, including Memento Mori
(1959), The Prime of Misx Jean Brodie
0961: later made into aplay and afilm)
and The Mandelbaum Gale (1965).
SPARKS, Jared (1789-1866). US his¬
torian best known for the 12-volume Writ¬
ings of George Was/iingron (1834-37). He
edited the North American ffevievi' (1824-
30), and was president of Harvard U.
(1849-53).
SPARROWS, small gregarious seed-
eating birds forming the subfamily Pas-

of the weaver -b i rd fami ly
Ploceidae. There are eight genera, five
confined to Africa, the other three, the true

sparrows, rock sparrows and snow
finches, also found in the Palearctic. Of
the true sparrows, one species, the house
sparrow, Passer domesticus, ha.s
successfully introduced to the Americas.
Closely associated with human habitation,
it is the only bird not known to occur at all
in a''natural’' habitat, but always with
m a n .

SPARTA, or Lacedaemon, city of an¬
cient Greece, the capital of Laconia in the
Peloponnesus, on the Eurotas R. Its
society was divided into three classes: the
helots (serfs bound to the land), the free
perioeci, and the Spartiates, whose
rigorous military training became a
byword. There were two hereditary kings,
though real power resided with the five
annually elected ephors (magistrates).
Founded in the 13th century BC, Sparta
dominated the Peloponnesus by 550 BC.
Despite alliance with Athens in the Persi¬
an WARS, Sparta fought and won the
PELOTONNESiAN WAR against Athens (431-
404 BC) but aseries of revolts and defeats
destroŷ  Spartan power, and in 146 BC
the city became subject to Roman rule.
SPARTACUS (d, 71 BC). leader of the
Gladiators' War. aslave revolt against an¬
cient Rome (73-71 BC). With an army of
runaway slaves Spartacus heavily defeated
forces sent against him and gained control

of the cruel treaimem meted out to Cuban
rebels, and the hardships suffered by
American business interests. Though
President Cleveland took no action, his

W i l l i a m hadM C K I N L E Y,s u c c e s s o r ,

promised to recognize Cuban inde¬
pendence. He succeeded in obtaining
limited self-govenunent for the Cubans,
but an explosion aboard the US battleship
Maine (1898), from which 260 died, was
blamed on the Spanish, and McKinley
sent an ultimatum, some of whose terms
were actually being implemented when
Congress declared war on April 25.

On May 1George dewey destroyed the
Spanish fleet in Manila harbor. What
remained was trapped in Santiago harbor
by Admiral W, T. Sampson, and
destroyed on July 3by American forces
which had already shattered Spanish land
forces. Santiago surrendered on July 17.
General Nelson A. Miles occupied f̂ erto
Rico, and on Aug. 13 troops occupied
Manila. The Treaty of Paris (Dec. 10.
1898) ended Spanish rule in Cuba. The
US gained the islands of Guam. Puerto
RICO and the phu-IPPINES, thus acquiring an
overseas empire with accompanying
world military power and responsibilities.
S PA N I S H C I V I L WA R ( 1 9 3 6 - 3 9 ) ,

conflict between l iberal and

s e n n a e

m a j o r
conservative forces in Spain. After the
bloodless overthrow of the monarchy in
1931. the democratic republican govern¬
ment proposed far-reaching reforms which
alienated conservatives. On the election
(1936) of the popular front, aleft-wing
coalition, the rightists under General fran¬
co resorted to force. Supported by Hitler
and Mussolini, Franco was on the verge of
shattering the republicans when the Soviet
Union began to send them aid. The West
remained aloof. Madrid fell to Franco in
1938, Barcelona in 1939. Over 600.000,
many of them foreign volunteers, died in
the war, and the counlty suffered massive
damage. The Luftwaffe's systematic
destruction of ouernica. apreview of
Hitler’s Blitzkrieg, shocked ihe world.
SPANISH FLY, abeetle found mainly in
southern Europe. It is the source of
caniharidin. which causes blistering and
bleeding of the skin and was afashionable
remedy for many diseases in the 19th cen¬
tury. It was also supposed to be an effec¬
tive aphrodisiac. It is poisonous when
taken by mouth.
SPANISH MAIN, former name of the N
coast of the South American mainland,
now part of Colombia and Venezuela. It
was the hunting ground of the English
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of SItaly, but after his death in battle the
revolt was quickly crushed, and 6,000
slaves were crucified along the Appian
Way.
SPARTACUS LEAGUE, German revo¬
lutionary socialist group active after WWI
and named for the slave leader spartacus
by its leaders, Karl liebknecht and Rosa
LUXEMBURG. The league became the
nucleus of the German Communist Parly,
but its attempt to seize power in Jan. 1919
was crushed by the government of
F r i e d r i c h e b e r t , a n d L i e b k n e c h t a n d
Luxemburg were murdered while under
a r r e s t .

SPASSKY, Boris Vasiliyevich (1937- ),
Russian journalist and chess master. He
won the Soviet chess championship in
1962 and was worid champion 196̂ 72,
He lost the world title to the young
American player, Bobby Fischer, in 1972
in what was probably the most widely
publicized series of chess matches in his¬
tory. He played (and lost) arematch with
Bobby Fischer in 1992.
S PA S T I C PA R A LY S I S , f o r m o f
PARALYSIS due to DISEASE of BRAIN (e.g.,
stroke) or SPINAL CORD (C.g. MULTIPLE
sclerosis), in which the involved muscles
are in astate of constantly increased tone
(or resting contraction). Spasticity is a
segmental motor phenomenon where
muscle contraction occurs without volun¬
tary controi-
SPEAKER, Tristram E. (1888-1958),
outstanding American League outfielder
elected to the Basebal l Hal l of Fame in
1937. He compiled alifetime batting
average of .344 and set amajor league
record for doubles (793).
SPEAKER, the officer presiding in the
US House of Representatives. Formally
elected by the whole House, the speaker is
in fact selected from the majority party by
its members, and holds powers of recogni¬
t i on , r e fe r ra l o f b i l l s t o commi t t ee and
control of debates. Other, wider powers
were stripped from the speaker after the
term of Joseph CANNON in 1910.
SPECIE CIRCULAR, atreasury circular
issued at the orders of (Resident Andrew
Jackson in 1836, directing Ih^ only gold
and sfiver be received in payment for
public lands. It may have contributed con¬
siderably to the 1837 money crisis.
SPECIES. See taxonomy.

SPECIFIC GRAVITY (sg), or relative
density, ratio of the density of asubstance
t o t h a t o f a r e f e r e n c e m a t e r i a l a t a
qiecified temperature, usually water at
4’C. If the sg of an inert substance is less

than unity (1), it will float in water at 4°C.
The sg of liquids is measured with a
hydrometer.
SPECIFIC HEAT, the heat required to
raise the temperature of 1kg of asub¬
stance through one kelvin; expressed in
J/K.kg, and measured by calorimetry. The
concept was introduced by Joseph black;
Dulong and Petit showed that the specific
heat of elements is approximately inverse¬
ly proportional to their atomic wuohts,
which could thus be roughly determined.
SPECTROSCOPY, the p roduc t ion ,
measurement and analysis of spectra (see
S P E C T R U M ) , a n e s s e n t i a l t o o l o f
astronomers, chemists and physicists. All
spectra arise from transitions between dis¬
crete energy states of matter, as aresult of
which PHOTONS of coiresponding energy
(and hence characteristic frequency or
wavelength) are absorbed or emitted.
From the energy levels thus determined,
atomic and molecular structure may be
studied. Moreover, by using the observed
spectra as "fingerprints," spectroscopy
may be asensitive method of chemical
ANALYSIS. Most of the different kinds of
spectroscopy, corresponding to the various
regions of electromagnetic radiation, re¬
late to particular kinds of energy-level
t ransi t ions.

S P E C T R U M , t h e a r r a y o f c o l o r s
produced on passing ught through a
prism; also, by extension, the range of a
phenomenon displayed in terms of one of
its properties. ELEcniOMAGNEnc radution
arranged according to wavelength thus
forms the electromagnetic spectrum, of
which that of visible light is only aminute
part. Similarly the mass spectrum of a
particular collection of ions displays their
r e l a t i v e n u m b e r e a s a f u n c t i o n o f t h e i r
masses. (See spectroscopy: mass spectro¬
scopy.)
S P E E C H A N D S P E E C H D I S O R D E R S .

Speech may be subdivided into concep¬
tion, or formulation, and production, or
phonaiion and articulation, of speech (see
VOtCE).

Speech development in children starts
with associating sounds with persons and
objects, comprehension usually predating
vocalization by some months. Nouns are
developed first, often with one or two syll¬
ables only; later acquisition of verbs, ad¬
jectives, etc., allows the construction of
phrases and sentences. Aphase of bab¬
bling speech, where the child toys with
sounds resembling spieech. is probably es¬
sential for development.

READING is closely related to speech
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S P E N C E R , H e r b e r t ( 1 8 2 0 - 1 9 0 3 ) .
English philosopher, social ihcorisi and
early evolutionist. In his multivolumeSVi-
lem ofSynihetic Philosophy (1862^96), he
expounded aworld view based on aclose
study of physical, biological and social
phenomena, arguing that s(^ies evolve
by aprocess of differentiation from the
simple to the complex. His political in¬
dividualism deeply influenced the growth
of SOCIAL DARWINISM, and, in general. US
social thinking.
SPENDER, Stephen Harold (1909- ),
English poet and critic, coeditor of the
literary magazine Encounter 1953-65. His
poetry collections include Poems (1933),
Ruins and Virions (1942) and The
Generous Days (1971).
SPERM WHALES, or cachalots, afami¬
ly of toothed whales, with two species; the
cachalot, Physeier catodon, and pigmy
sperm whale, Kogia breviceps. They are
among the best Imown of all whales be¬
cause of the enormous, squared head. The
front of the head contains ahuge reservoir
of spermaceti oil. perhaps used as alens
to focus the sounds produced by the
whales in echoiocation. Spermaceti
sol id ifies in cool a i r to form awax once
used for candles and cosmetics. Sperm
whales are also the source of ambergris, a
secretion in the gut produced in response
to irritation by the beaks of squids, an im¬
portant prey item.

Sperm whales are found in all oceans,
migrating from the poles into warmer
waters during the breeding season, it is a
deep water whale, capable of diving to
5(X)m (1,640ft) or more. Females and
young form large schools of up to several
hundred animals. Males tend to travel
alone or in small groups.
.SPERRY, Elmer Ambrose(1860-1930).
US inventor of the gyrocompass (first m-
stalled in aship, 1911) and of ahigh-in¬
tensity arc searchlight (1918).
SPHERE, the surface produced by the
rotation of acircle through 180* about one
of its diameters. The intersection of a
sphere and any plane is circular: should
the plane pass through the center, the in-

le. The sur face
w h e r e r i s t h e

development, involving the association of
auditory and visual symbols. Speech in¬
volves coordination of many aspects of
BRAIN function (hearing, vision, etc.) but
three areas particularly concerned with
aspects of speech are located in the
dominant hemisphere of right-handed per¬
sons and in either hemisphere of left-
handed people (see handedness), disease
of these parts of the brain leads to charac¬
teristic forms of dy.sphasia or aphasia.
alexia, etc.

Eievelopment dyslexia is achildhood
defect of visual pattern recognition. Stam¬
mering or stuttering, with repetition and
hesitation over certain syllables, is acom¬
mon disorder, in some cases representing
frustrated lefihandedness. Dysarthria is
disordered voice production and is due to
disease of the neuromuscular control of
voice. In speech therapy, attempts are
made to overcome or circumvent speech
difficulties, this being particularly impor¬
tant in children (see also deafness).
SPEEDOMETER, instrument for in- !
dicaling the speed of amotor vehicle. The
common type works by magnetic induc¬
tion. Acircular permanent magnet is
rotated by aflexible cable geared to the
transmission. The rotating magnetic field
induces amagnetic field in an aluminum
cup. so lending to turn it in the same
direction as the magnet. This torque,
proportional to the speed of rotation, is
opposed by aspiral spring. The angle
through which the cup turns against (he
spring measures the speed. The
speedometer is usually coupled with an
odometer, acounting device geared to the
magnet, which registers the distance
trave led .
SPEKE, John Hanning (1827-1864),
English explorer, the first European to
reach Victoria Nyanza (Lake Victoria) in
EAfrica, a.source of the Nile (1858).
Speke and James Grant found the Nile exit
(Ripon Falls) in 1862.
SPELEOLOGY, the scientific study of
CAVES. The world's first speleological
society was founded in France in 1895,
and interest soon became worldwide. The
US National Speleological Society was
founded in 1939. Less academic cave ex¬
ploration is called spelunking.
.SPENCER, Anna Garlin (1851-1931).
religious and political leader, and author,
especially in the field of women's rights.
She was the first woman in Rhode Island
to become aminister (1891). She sup¬
ported woman suffrage, prohibition, world
peace, and family unity.

t e r s c c t i o n i s a g r e a t c m :
area of asphere is 4r̂ ,
radius; its volume 4r^/3. If mutually per¬
pendicular X-, y- and z-axes are con¬
structed such that they intersect at the cen-
t«. Ihe sptere’s equation
x^ -I- y'’ - r
SPHERICAL GEOMETRY, the branch
of GFOMETRY dealing with figures drawn
on the surface of asphere; sometimes con-

1 5
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sidered as aspecial case of Riemannian
geomet ry.

A c i r c l e w h o s e c e n t e r c o i n c i d e s w i t h
Chat of the sphere is agreat circle, other
circles on the sphere’s surface being small
circles; since agreat circle may be drawn
through any two points on the sphere’s
surface, one deals primarily with great
circles only. The lengths of arcs of great
circles are always given in terms of the
radius of the sphere and the angle sub¬
tended by the arc at the center; i.e., in the
f o r m r , w h e r e r i s t h e r a d i u s a n d t h e
angle. It is usually convenient to consider
the sphere as of unit radius, thus express¬
ing the length of an arc as an angle.
Problems concerning spherical triangles
are solved using spheric^ trigonometry.
SPHINX, mythical monster of the ancient
Middle East, in Egypt portrayed as alion
with ahuman head and used as asymbol
of the pharaoh. In Greek mythology the
sphinx propounded ariddle to travelers on
t h e r o a d t o T h e b e s : w h e n o e d c p u s
answered coireclly the sphinx threw her¬
self from her rocky perch.
SPICE, alarge number of aromatic plant
products which have adistinctive flavor or
aroma and are used to season food. Most
spices are obtained from tropical plants
and were once highly valued as ameans
of making poor qual i ty food more
palatable.
S P I C E I S L A N D S .
SPIDER MONKEY, aslender, pot-bel¬
lied monkey found in the forests of central
a n d n o r t h e r n S o u t h A m e r i c a . I t h a s a
prehensile tail with anaked patch at the
end that is ridged like afingerprint. Spider
monkeys swing through the trees by their
long forearms and tails. Tlie two species,
the common and the woolly spider
monkeys. live in small groups and feed
solely on fruit.
SPIDERS, an order. Araneida, of the
Arachnida, with the body divided into two
parts, and with four pairs of walking legs.
Unlike insects, spiders have no antennae,
havesimpieEYES, and no larval or pupal
stages. They are an incredibly diverse
group of some 26,000 species.

The evolution of spiders is closely
l inked with that of the insects on which
they prey; as insects developed abilities of
jumping, gliding and later flying, and
evolved stings and other defenses, so the
spiders developed so as still to be able to
capture their changing prey. Thus from
[Himitive running spiders have evolved
such groups as the jumping spiders; wolf
spiders; trapdoor spiders, and of course.

the web-spinners.
SPIELBERG, Steven (1947- ). US film
director, writer, and producer. Many of his
films have been box office hi ts such as
/aM's(1975). Close Encounters of the
Third Kind (1977) E.T.: The Extra-Terres¬
trial (1982), and The Color Purple (1985).
SPIKENARD, common name for various
flowering plants. Tlie true spikenard is a
herbaceous perennial with atough, under¬
ground rooistalk. Die basal leaves are up
to Sin long: the tiny flowers are clustered.
SPIN, intrinsic angular momentum of a
nucleus or subatomic particle arising
from its rotation about an axis within it¬
self. Every particle has adefinite spin, s,
given by nhJdTL, where nis an integer and
his the Planck constant.
SPINACH, Spinacia oleracea. aleafy an¬
nual widely cultivated as avegetable.
Spinach leaves have arelatively high con¬
tent of iron and vitamins Aand C. Family:
Chenopodiceae.
S P I N A L C O L U M N . S e e v e r t e b r a e .

■SPINAL CORD, the part of the central
NERVOUS SYSTEM outside the skull. It joins
the BRAIN at the base of the skull, forming
the medulla oblongata, and extends
downward in abony canal enclosed in the
VERTEBRAE Between the bone and cord are
three sheaths of connective tissue called
the meninges. Asection of the cord shows
acentral core of gray matter (containing
the cell bodies of nerve fibers running
either to the muscles or within the cord it¬
self), completely surrounded by white
matter (compost solely of nerve fibers).
There is acentral canal containing
CEREBROSHNAL FLUID, which opcns into the
cavities of the brain.

SPINAL TAP, or lumbar puncture, pro¬
c e d u r e t o r e m o v e c e r e b r o s p i n a l fl u i d
(CSF) from the lumbar spinal canal using
afine needle. It is used in diagno.sis of
M E N I N O m S , B N C E P H A U n S . M U LT I P L E S C L E ¬
ROSIS and TUMORS.

In neurology, it may be used in treat¬
ment, by reducing CSF pressure or allow¬
ing insertion of drugs.
SPINET, type of small ha(u>sichord
which probably originated in 16th-century
Italy. Inside the wing-shaped cabinet a
single set of strings is set at an oblique
angle to the keyboard. The name is also
used for asmall upright piano.
SPINGARN, Ar thur Barnet t (1878-
1971), US civil rights leader, vice-presi¬
dent (1911-40) and president (1940-66)
of the NATIONAL ASSOOATION FOR THE
A D V A N C E M E N T O F C O L O R E D P E O P L E .

SPINNING, the ancient craft of twisting

See MOLUCCAS.
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based on belief in the survival of the
human personality after death and its
ability to communicate with those left be¬
h i n d . u s u a l l y t h r o u g h a m e d i u m .
Spiritualist beliefs have had powerful ef¬
fects, both for good and for bad, on the ad¬
vance of psychic research (see para¬
p s y c h o l o g y ) .
SPIROCHETE, spiral aACTHUA, species
of which are responsible for relapsing
fever, yaws and syphilis (see venereal
diseases).
SPITTELER, Carl Friedrich Geoi^
(1845-1924), Swiss poet, winner of the
1919 Nobel Prize for Literature. His
heroic epics Prometheus and Epimeiheus
(1881) and Olympic Spring {1900-05;
1910) stressed spiritual nobility.
SPITZ, Mark Andrew (1950- ), US
swimmer, winner of an unprecedented
seven gold medals at the 1972 Olympics.
SPLEEN, spongy vascular lymphoid
organ (see lymph) between the stomach
and diaphragm on the left side of the ab¬
domen. Acenter for the reticulo-en-
dothelial system, it also eliminates worn-
out red BLOOD cells, recycling their iron.
Most of its functions are duplicated by
other organs. The spleen was classically
the source of black bile, or melancholy.
SPOCK, Benjamin McLane (1903- ).
known worldwide as "Dr. Spock," US
pediatrician and pacifist best known for
his Common Sense Book of Baby and
Child Care (1946), which advocated a
more liberal attitude on the part of parents,
and Bringing up Children in aDifficult
Time (1974).
SPOILS SYSTEM, the use of appoint¬
ments to public offices to reward suppor¬
ters of avictorious political party. With
the growth of atwo-party system in the
US. political patronage increased. It was
President Jackson’s friend Senator Wil¬
liam L. Marcy who said in 1832 that "to
the victor belong the spoils." and the sys¬
tem soon operated on every political level.
The PENDLETON ACT of 1883, introducing
competitive entrance examinations for
public employees, marked the gradual in¬
troduction of amerit system.
SPONGES, primitive animals of both
marine and fresh water, phylum Parazoa
(Porifera). Sponges are true animals, al¬
though they have only asimple body wall
and no specialized organ or tissue sys¬
tems. They may be solita^ or colonial.
They are filler-feeders, straining tiny food
particles out of water drawn in through
pores all over the body surface, and ex¬
pelled througli one or more cxhaJani vents.

together rbers from amass to form
strong, continuous thread suitable for
weaving. The earliest method was merely
to roll Sie fibers between hand and thigh.
Later two slicks were used: the distaff to
hold the bundle of fibers, and aspindle to
twist and wind the yam.

Mechanization began with the spinning
wheel, invented in India and spreading to
Europe by the 14ih century. The wheel
lum^ the spindle by means of abell
drive. In the 15th century the flyer was in¬
vented: adevice on the spindle shaft that
winds the yam automatically on aspool.
Improved weaving methods in the In¬
dustrial Revolution caused increased
demand which provoked several inven¬
tions. The spinning jenny, invented by
James Hargreaves (cl767), spun as many
as 16 threads at once, the spindles all
being driven by the same wheel. Richard
ARKWRIGHT'S "water frame" (1769), so
called from being water-poweted. had
tollers and produced strong thread. Then
Samuel Crompton produced ahybrid of
the two-his "raule'-which had amovable
carriage, and was the forerunner of the
modem machine. The other modem spin¬
ning machine is the, ring-spinning frame
(1828) in which the strands, drawn out by
rollers, are twisted by a"traveler" that
revolves on aring around the bobbin on
which they are wound.
SPINOZA, Baruch or Benedic t de
(1632-1677), Dutch philosopher and
rationalist (see rationalism) who held that
God is nature, or all that is, an interpreta¬
tion which brought him expulsion from

Amsterdam Jewish community.
Though influenced by descartes, he
rejected Descartes’ dual substance theory
and claimed that matter and mind arc at-

,tributes of the one substance; God. His
most famous work is Ethics (1677). Or¬
ganized "in the geometric style" like
EUCLID'S Elements, it contains the develop¬
ment of his PANTHEISM, which is both
rationalist and mystical.
SPIREA, shrubs with tall clusters of pink

white flowers. They grow wild around
the Northern Hemisphere and several are

gardens. Meadowsweet,
staplebush, and quecn-of-the-meadow are
wild American species.
SPIRITUAL, aform of religious folk
song developed by the Negro slaves and
their descendants in the southern US
states. It usually consists of anumber of
verses for solo voice, with arhythmic
choral refrain.
SPIRITUALISM, religious movement

the

o r

g r o w n m
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The body wall is strengthened by spicules
of caicite or silica, or by ameshwork of
raoTON fibers: spongin. Sponges with
spongin skeletons are fished for bath
sponges. Sponges can exhibit regeneration
to aremarkable degree. Asponge strained
through silk to break it up into its com¬
ponent cells can reorganize itself into a
functional sponge.
SPONTANEOUS COMBUSTION, cc»i.
BusnON occurring without external igni¬
tion. caused by slow oxidation or fermen¬
tation which (if heat cannot readily es¬
cape) raises the temperature to burning
point. It may occur when hay or small coal
is stored.

SPONTANEOUS GENERATION,
abiogenesis, theory, dating from the writ¬
ings of ARISTOTLE, that living creatures can
arise from nonliving matter. The idea
remained cunent even after it had become
clear that higher orders of life could not be
created in this way; and it was only with
the work of redi, showing that maggots
did not appear in decaying meat to which
flies bad b^n denied access, and pasteur,
who proved that the equivalent was true of
microorganisms (i.e., bacteria), that the
theory was finally discarded.
SPOONBILL, long-le^ed wading bird
with large spanilate bill, niey inhabit
estuaries, saltwater bayous, and lakes,
feeding by sweeping the long bill from
side to side in the mud or shallow water,
and catching mostly small fishes and crus¬
taceans. Spoonbills range in length from
25 to 35in. The head is partly or entirely
bare.

SPORE, minute single or muliicelled
body produced during the process of
reproduction of many plants, particularly
BACTERIA, ALGAE and FUNGI and in some
protozoa. The structure of spores varies
greatly and depends upon the means of
dissemination from the parent. Some, e.g.,
the zoospores of algae, are motile.
SPORT^ activities pursued for exercise
or pleasure, performed individually or in
groups, often involving the testing of
capabilities and usually taking the form of
acompetitive game.
SPORTS MEDICINE, area of medical
practice based on the effcis of sports on
the human body. Sports medicine grew as
aseparate branch of medicine in the 1970s
through the work of doctors attached to
professional leams.
SPOT, fish in the coraker family, inhabit¬
ing the coastal waters of the Atlantic 0-
cean and the Gulf of Mexico. Adark .spot
on the pectoral fin, or shoulder, of this fish

is the most prominent characteristic. It is
5-lOin long and weighs about 0.51b.
SPOTSWOOD, Alexander (1676-1740),
English lieutenant-governor and ad¬
ministrator of VIRGINIA colony, 1710-22-
He promoted settlement to the Wand
fostered tobacco-growing and the iron in¬
dustry.
S P O T S Y LVA N I A C O U RT H O U S E ,
Bailie of (May 8-19, 1864), in the
American civil war, bloody failure by
General grant to dislodge Confederates
blocking his way to their capital at Rich¬
mond, Va.
SPOTTED TAIL (1823-81),
Sioux leader, who worked hard for peace¬
ful solutions to Sioux conflicts vrith the
settlers and the US government. He kept
his people out of the war with the US
army resulting from the 1874 gold rush in
the Black Hills, where the Sioux lived.
This war included the famous battle of the
Little Big Horn.
SPRAGUE, Frank Julian (1857-1934),
US inventor of high-speed electric eleva¬
tors and electric railroad systems, in¬
cluding that now used in the New Yoric
S U B W A Y .

SPRAIN, injury to aligament (which
connects bone to bone in aJoint). The
symptoms are: rapid swelling and inflam¬
mation and some initial pain and stiffness
around the joint. The treatment is with
cold compresses after the injury occurs
(not heat) and elevation of the injured
joint, ifpossible.
SPRAT, small marine food fish (Clupea
sprattus) of the herring family native to
!coastal waters of Europe. Sprats have a
flat body and grow to 8-9in.
SPRING, anaturally occurring flow of
water from the ground. This may be, for
example, an outflow from an underground
stream; but most often aspring occurs
where an aquifer saturat^ with
GROUNDWATER intersects with the earth’s
surface. Such an aquifer, if confined above
and below by aquicludes, may travel for
hundreds of kilometers underground
before emerging to the surface, there, per¬
haps, in de.sert areas giving rise to oases.
Spring water is generally fairly clean,
since it has been filtered through the per¬
meable rocks; but all spring water con¬
tains some dissolved minerals. (See also
GEYSER; WELL.)
SPRING, mechanical device that exhibits
ELASTICITY according to hooke’s Law.
Most springs are made of steel, brass or
bronze. The commonest type is the hdi-
cal spring, ahelical coil of stiff wire,

B r u l e -

o r
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were to be a l lowed to dec ide fw
themselves whether or not to pennit
slavery. It was ^plied to Ut. and N.M.
through the compromise of laso. and a
popular sovereignty clause was includedin the KANSAS-NEBRASKA ACT (1854) which
repealed the Missouri compromise.
SQUIDS, sbell-less oPHAtopoD mollusks.
Older Teuthoidea. Although afew species
live in coastal waters the majority are
open ocean forms. Squids arc streamlined
animals with ten arms around the head,
facing forward. The mantle at the rear of
the body houses the gills and the openings
of the excretory, sex and digestive organs.
Sudden contraction of the whole mantle
cavity sends out ablast of water that can
be directed forward or backward by a
movable funnel, providing the main
means of propulsion. All ̂ uids can swim
very rapidly and are active predators of
fish, ̂looting out the long arms, provided
with suckers and hooks, to grab their prey.
SQUIOT. See strabismus.
SQUIRREL MONKEY, arboreal mon¬
key, family Cebidae. the most common
primate in riverside forests of Central
America, the Guianas, and the Amazon
Basin. They are attractive animals 10-16in
long, with aheavy, nonprchensile tail.
They have small expressive faces; large,
generally tufted ears; and short, soft ̂ r.
Their muzzles are dark, their faces while,
and their tail tips black.
SQUIRRELS, one of the largest families.
Sciuridiie. of rodents. Commonly, the
name refers only to tree squirrels, which
are found in most forested parts of the
world. Typically they have long bushy
tails and short muzzles. They are diurnal,
feeding on seeds, nuts and leaf buds, with
some insect or oAer animal food. Anum¬
ber of temperate species, while not true
hibemants, store for the winter and
enter deep torpor.
SRI LANKA, formerly Ceylon, inde¬
pendent island republic within the British
Commonwealth, separated from SE India
by the Gulf of Mannar, Palk Strait and
Adam’s Bridge, a30mi chain of shoals.Land. Sri L^ka is about 270mi N-S and
140mi E-W. The mountainous central S
area rises to Pidurutalagala (8.281ft) and
Adam’s Peak (7,360ft); the major rivers,
including the Mahaweii Ganga. rise here.
Around the mountains stretches acoastal
plain, up to lOOmi wide in the N. Climate
is tropical, but the island situation gives
more equable temperatures than mainland
India (around 81‘F at Colombo). Rainfall
ranges from 40in in the Nto 2()0id in the

loose-wound if to be compressed, tight-
wound if to be extended under tension.
They have many uses, including dosing
valves, spring balances and acceler¬
o m e t e r s .

The spiral spring is awire or strip
coiled in one plane, responding to torque
applied at its inner end, and used to store
energy, notably in clocks and watches.

The leaf spring, used in vehicle suspen¬
sion systems, consists of several steel
strips of different lengths clamped on top
of each other at one end. When deformed,
springs store potential energy, and exert a
restoring force. Hydraulic and air springs
work by compression of afluid in a
cylinder.
SPRINGSTEEN, Bruce (1949- ), US
singer and songwriter whose rock ballads
such as "Bom in the U.S.A." (1984)
celebrated blue-collar life.'
SPRUCE, evergreen coniferous trees of
the genus Picea with aconical fom.
There are some 40 species, ail of which
^w in the cooler regions of the NHemi¬
sphere. Among the species found in the
US arc the black (Picea mariana), blue (P.
pungens) and while (P. glauca) spruces.
Spruce wood is used for pulp and general
construction work and the whole trees as
Christmas decorations. Family; Pinaceae.
S P U T N I K . S e e s a t e l l i t e s , a r t i fi c i a l .
SPYRL Johanna (n^e Heusser; 1829-
1901). Swiss writer of children’s books.
Heidi (1880-81), set in the Swiss Alps,
has become aworldwide classic.
SQUARE DANCE, popular. lively
American folk dance in which four
couples formed in asquare carry out steps
and formations under the direction of a
caller. It dates back to the quadrille dances
of 15th-century Europe. (See also folk
DANCING.)
SQUARE DEAL, policy of Theodore
ROOSEVFi-T, when presidential candidate
(1912), seeking to reconcile the demands
of both workers and industrialists.
SQUASH, agame similar to rackets but
played with asofter, less bouncy ball.
Singles squash is played on an indoor
court 18ft wide by 32ft long. Doubles
squash requires alarger court. The ball
may be hit against any of the four walls as
long as it bounces on the front wall before
striking the ground. The opponent must
strike the ball before it bounces twice.
SQUATTER SOVEREIGNTY, or
popular sovereignty, adoctrine intended
to end congressional controversy over the
expansion of slavery just before the US
Civil War. The inhabitants of aterritory
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SW mountains. the British (from 1796). the island attained
iodepMdence in 1948 and became a
republic in 1956. In 1972 Ceylon adopted
anew constitution and the Sinhalese name
Sri Lanka.

In the late 1970s and 1980s, long-stand¬
ing differences between the Sinhalese
majority and the Tamil minority erupted
into violence, in 1987 India and Sri Lanka
s igned an accord pant ing greater
autonomy to the Tamil areas. Indian
peacekeeping forces were sent to enforce
the agreement, which was rejected by
mil i tants on both s ides. As the v io lence
continued, Junius Jayawardene, who had
headed the government since 1977, an¬
n o u n c e d t h a t h e w o u l d n o t s t a n d f o r

reelection in 1988. In the 1980s and early
1990s violence flared up between the Sin¬
halese and Tamil separatists.
SS (abbreviation of Schutzsiaffel: defense
echelons) or Blackshirts, dreaded elite
corps of Nazi Germany, commanded by
HtMMLER. It comprised the secret police
(see GESTAPO), Hitler’s personal body¬
guard, the ̂ ards of the concentration and
extermination camps, and some divisions
of picked combat troops. (See Nazism.)
STAEL, Madame de (Anne Louise Ger¬
maine Necker; 1766-1817), French-Swiss
novelist and critic, celebrated personality
and liberal opponent of Napoleon’s
regime, daughter of the banker Jacques
Necker. Anoted interpreter of German
ROMANTic iSM, shc ma in ta ined b r i l l i an t
salons in Paris and in exile near Geneva.
She had liaisons with Talleyrand and the
writer Benjamin constant.
STAFFORD, Jean (1915-1979), US
author noted for her sensitive, well-crafted
novels and stories. Her Collected Stories
(1969) won aPulitzer Prize in 1970.
STAG BEETLE, common name for the
900 species of the family iMcanidae. The
Jaws are greatly developed in the male and
resemble the antlers of a.stag. In many
species the elaborately branched and
toothed mandibles may be as long as the
beetle itself; their pinch usually draws
blood from aman. In some cases, how¬
ever, the mandibles are large enough to be
ahandicap.
STAGECOACift closed coach, usually
seating four to eight passengers and drawn
by teams of two to six horses, traveling
regularly between two stages. It was the
principal means of public transportation in
18th- and 19th-century Europe and the
US until superseded by railroads.
STAGE DESIGN. See toeai^r.
STAGG, Amos Alonzo (1862-1965), US

O f fi c i a l n a m e ; D e m o c r a t i c S o c i a l i s t
Republic of Sri Lanka
Capital: Colombo
Area: 25,332sq mi
Population: 17,424,000
Growth ra te : 1 .2%

Languages: Sinhalese, English, Tamil
Religions: Buddhist, Hindu, Christian.
M u s l i m

Monetary unites): 1Sri Lanka rupee
=100 cen ts

People. The few cities include the capital,
Colombo on the Wcoast, Jaffna in the N,
Kandy in the Scentral mountains, Trin-
comalee on the Ecoast and Galle in the
SW, Buddhist Sinhalese form 75% of the
fasigrowing population, and Sinhalese is
the official language. Others include the
Hindu Tamils (people of SIndian origin,
who live mainly in the Nand E), the forest
Veddas (probably the aboriginal in¬
habitants), the Burghers (Christian descen¬
dants of Dutcb 'Sinhalese ancestors) , the
Moors and Malay Muslims.
Economy. Sri Lanka produces about one
third of the world’s tea and over 150,000
tons of rubber ayear. Coconuts are com¬
mercially grown for their oil, but rice, the
main food crop, has to be supplemented in
many years by imports. Several irrigation
schemc.s have, however, improved annual
rice yields. The country is the world’s
chief producer of hi^-grade graphite.
Power is mainly hydroelectric. There is a
good road and rail system.
History. The island was settled around
550 BC by Sinhalese, apeople from the
I n d i a n s u b c o n t i n e n t w h o b u i l t A n u r a d -
hapura and made the island acenter of
Buddhist thou^t after the religion was in¬
troduced here in the 3rd century BC. From
the 12ih to the 16th century the Tamils
held the Npart,

Europeans arrived in the 1500s, lured by
the spice trade; they called the island
Ceylon. Held by the Ponuguese (landed
1505). the Dutch (after 1658) and finally
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Tiflis organiier in 1905. In 1912 L£nin
coopted him onto the Bolshevik central
committee, to which he was elected in
1917.

After the Russian RBVOLimoN he ad¬
vanced rapidly. In 1922 he was elected
general secretary of the Russian Com¬
munist Party. In the struggle for the
leadership after Lenin’s death (1924) he
ousted from the Politburo first Trotsky
(1925) then Kamenev and Zinoviev
0926). In 1928 he launched avast
development and industrialization pro¬
gram that involved the forced collectiviza¬
tion of agriculture and massive social
redeployment. He also sought to "Rus¬
sianize" the Soviet Union, attempting to
eradicate by force the separate identities of
minor i t i es .

Dissent was met with apowerful .secret
police, informers, mass deportations, ex¬
ecutions and show tr ials. In 1935 Stal in
initiated the fust of the great "purges"
which spared neither his family nor
former political associates. Equally ruth¬
less in foreign affairs, he partitioned
Poland with Germany, and invaded Fin¬
land (1939) and imposed communist rule
on the Baltic states (1940). The reversal of
G e r m a n f o r t u n e s o n t h e W W H E a s t e r n
Front strengthened his hand.

In 1945 at Yalta he sealed the postwar
fate of East Europe to his satisfaction.
Thereafter, he pursued cold war policies
abroad and supponed rapid industrial
recovery at home until his death, from a
brain hemorrhage. Almost immediately a
process of "destalinization" began, cul¬
minating in KHRUSHCHEVS 1956 attack on
the Stalinist terror and personality cult.
STALINGRAD, Bat t le o f , dec is ive
engagement in WWH, fought in the vici¬
nity of Stalingrad (now Volgograd) from
Aug. 1942 to Feb. 1943. The 500.000-
strong German 6ih army under von Paulus
surrounded the city on Sept. 14, 1942, but
was itself encircled early in 1943 by a
Russian army under zhukov and forced to
surrender. Not only was the German in¬
vasion hailed, but the psychological initia¬
tive was wrested from the Nazis for the
remaindef of the war.
STALWARTS, US Republican Party fac¬
tion that supponed the spoils system and
opposed civil service reform by President
HAYES and his "Halfbreeds." Later "Sial-
wans" campaigned for nomination of
Ulysses S. grant in 1880 for athird
presidential term.
STAMMER. See speech ano speech dis¬
o r d e r s .

football coach. His career spanned 71
seasons, including 41 (1892-1932) with
the University of Chicago. He was in the
firet All-American team (1889), developed

football formaiioos and ^som a n y
promoted basketball.
STAINED GLASS, pieces of colored
glass held in place by aframework, usual¬
ly of grooved lead strips (cames). to form
patterns or pictures in awindow. The ear¬
l ies t such w indows da te f r om the 11 th

century, but the art reached its highest
development in the great period of gothic
ARCHiTEcaiKE, cl 150-1500: the series of
w i n d o w s m a d e 1 2 0 0 - 1 2 4 0 f o r c h a r t r e s
cathedral is perhaps the most famous ex¬
ample.

Interest revived with the work of Ed¬
ward BURNE-ioNES and, in the US. the
designs of Louis tikhany and John la
FAROE. Among recent masters of stained
glass are the painters mattsse, Fernand
LEGERD. ROUAULT and CHAGALL. The glass
is colored during manufacture, by mixing
it wi th var ious meta l l ic ox ides; then cut
according to the artist’s full-scale car¬
toons. Details may be painted on to the
glass with colored enamels, which fuse to
the glass surface when it is heated.
STAINLESS STEEL, corrosion-resistant
STEEL containing more than
chromium, little carbon, and often nickel
and other metals. Made in the electric fur¬
nace. there are four main types: ferritic,
martensitic, austenitic and precipitation-
hardening. Stainless steel is used for cut¬
lery and many industrial components.
STALACTITES AND STALAGMITES,
rocky structures found growing downward
from the roof (stalactites) and' upward
from the floor (stalagmites) of caves-

formed in umibtone. Rainwater perco¬
lates through the rocks above the cave
and, as it contains atmospheric carbon
dioxide, can dissolve calcium carbonate
en route. On reaching the cave, the water
drips ftom the roof to the floor, as adrop
hangs, some water evaporates. leaving a
little calcium carbonate as calcite on the
roof. Repetition forms astalactite, and
evaporation of the fallen water on the
floor forms astalagmite. On occasion, the
rising stabgmite and descending stalactite
fuse to fonn apillar.
STALIN, Joseph (1879-1953). dic¬
ta to r i a l r u l e r o f t he Sov ie t Un ion f r om
1 9 2 9 u n t i l h i s d e a t h . B o m I o s i f V i s ¬
sarionovich Dzhugashvili, aGeorgian vil¬
lage shoemaker’s son intended for the
priesthood, he joined the Georgian Social
Democratic Party in 1901, becoming its

10%
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STAMPACT(1765^ the first direct tax
imposed by the English Parliament on the
13 American colonies. Ail legal and coni'
mercial documents, pamphlets, playing
cards and newspapm were to carry
revenue stamps, which would help finance
the British army quartered in America.
The colonists balked at the idea of "taxa¬
tion without r^resentation," and delegates
from nine colonies met in the Stamp Act
Congress held in New York to protest
against the law. Aboycott of British
goods finaUy led Parliament to repeal the
Stamp Act in March 1766.
STAMPCOLLECTING, or ph i la te ly.
The first postage stamps, the famous
"Penny Blacks" and "Twopenny Blues,"
were issued in England on May 1, 1840:
the first in the US appeared in 1847, and
by 1860 most countries had adopted the
prepaid postage scamp system. Today
stamp catalogs list over 200,000 items.
STANDARD OF LIVING,
measure which attempts to rate the quality
of life in anation or agroup in terms of its
level of consumption of food, clothing,
and other basic goods and services includ¬
ing transportation, education and medical
care. The standard is generally expressed
in monetary terms according to latest

STANDISH, Miles (cl584-1656). Lan¬
cashire-born military adviser to the
PILGRIMS and an important member of the
PLYMOUTH COLONY. Serving as its assistant

and t reasure r. Abou t 1631 he

tinued Livingstone's exploiadon (1874 -
677), crossing the continent E-W.
STANLEY CUP, presented annually to
the winner of the National Hockey League
post-season playoffs. Lord Stanley,
Governor Genera l o f Canada, fim
presented the award to the Canadian
champion in 1893. Since 1926 it has been
identified solely with the NHL.
STANTON, ̂ win McMasters (1814-
1869), US politician, an able Civil War
secretary of war (1862-68) and important
ally of the Radical Republicans during
RECONSTHUcnoN. As US attorney genial
in the last months of President bucmahan'S

cabinet, be stood against Southern seces¬
sion. He resigned following President
JOHNSON’S narrow escape from iit^each-
ment(l868).
STANTON, E l izabeth Cady (1815-
1902), US abolitionist and campaigner for
women’s rights. In 1848, with Mrs.
Lucretia mottd, she organized the first
women’s tights convention in the US. at
Seneca Falls, N.Y., and in 1869 founded
the Woman Suffiage Association with
Susan B. ajoucwy.
STAPHYLOCOCCUS,
responsible for numerous skin, soft tissue
and BONE infections, less often causing
SEPTICEMIA, acaviiating pneumonia, bac¬
terial endocarditis and enterocolitis. Boils,
c a r b u n c l e s , i m f e t i g o a n d o s t e o m y e l i t i s
are commonly due to staphylococci.
Treatment usû y requires drainage of pus
from ABSCESSES and AmiBioncs.

STAR, alarge incandescent ball of gases
held together by its own gravity. The sun
is afairly normal star in its composition,
parameters and color. The lifespan of a
s ta r depends upon i t s mass and
luminosity: avery luminous star may have
alife of only one million years, the sun a
life of ten billion years, the faintest main
sequence stars alife of ten thousand bil¬
lion years.

Stars are divided into two categories.
Populations Iand II. The stars in Popula¬
tion Iare slower moving, generally to be
found in the spiral arms of galaxies, and
believed to be younger. Population II stars
are generally brighter, faster moving and
mainly to be found in the spheroidal halo
of stars around agalaxy and in the
GLOBULAR CLUSTERS. Many stars are
d o u b l e S T A R S .

It is believed that stars originate as
condensations out of interstellar matter. In
certain circumstances aprotostar will
form, slowly contracting under its own
gravity, part of the energy from this con-

stat is t ica l

bac te r ium

governor
helped found Duxbury, Mass. Longfel¬
low’s poem about him has no factual
basis.
STANFORD, Leland (1824-1893), US
railroad pioneer and politician. Governor
of Cal. (1861-63) and aCal. Republican
senator (1885-93), he also helped found
and became president of the Central
Pacific and Southern Pacific railroads and
he established Stanford University (1885).
STANFORD-BINETTEST, an adapta¬
t ion o f the B inet -S imon tes t fo r in te l l i¬
gence. introduced by terman (1916,
revised 1937), and used primarily to deter¬
mine the IQ of children. (See also binet.)
STANLEY, Sir Henry Morton (1841-
1904), British explorer, soldier and jour¬
nal ist . Bom John Rowlands, he took the
name of aUS merchant who adopted him.

He fought in the US Civil War and in
1869 was sent to Aftica by the New York
Herald to find the missionary and explorer
D a v i d u v i n g s t o n e

Their famous meeting by Lake Tan¬
ganyika occurred in 1871. Stanley con-
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star-shaped marine echincxlemis, with
five-fold symmetry. Astarfish consists of
acentral disk surrounded by five or more
radiating arms. There is adermal skeleton
of calcite plates and awater-vascular sys¬
tem gives rise to rows of tube feet on the
lower surface by which the animal moves
about. The mouth is on the lower surface.

Most species are carnivorous or om¬
nivorous scavengers. Starfishes can
regener^e lost or damaged parts.
STARK, John (1728-1822), American
revolutionary soldier. After distinguishing
himself at the battles of bunkek hil l and
Trenton he was made abrigadier general
of New Hampshire militia. Stark won an
important battle at Bennington, Vt„ and
was instrumental in forcing the British
surrender a t Saratoga. He was made a

major genera! in 1783.
STARLING^ afamily, Slumidae, of
over 100 species of song birds. They have
slender bills, an upright stance and smooth
glossy plumage. Originally an Old World
group, they are now found elsewhere.
They feed on insects, other invertebrates
and seeds, probing with the bill into turf
or among leaves. They flock for feeding
and roosting, with communal roosts of up
to 500,000 birds.
STAR OF DAVID, six-pointed star, a
symbol of Judaism and used on the flag of
Israel. The star is comprised of two tri¬
angles, one inverted and superimposed
over the other.
STARR, Belle (cl848-1889), US outlaw.
Her exploits with Jesse /ames and Cole
Younger were made famous in Belle
Starr, the Bandit Queen: or the Female
Jesse James (1889) by Richard K. Fox.
Her Okla. home became famous as an out¬
law refuge.
STAR-SPANGLED BANNER, The, US
national anthem, officially adopted by act
of Congress in 1931. Francis Scott Key
wrote the words in 1814, during the War
of 1812, and they were later set to the tune
of an old English drinking song. "To
Anacreon in Heaven."
START. See a rms con t ro l .
STAR WARS, popular name, derived
from afuturistic motion picture, for the
Strategic Defense Initiative (SDl), a
space-based antiballistic-missile defense
system proposed by President Ronald
REAGAN in 1983.

The system would employ orbiting
.space stations equipped with direct energy
weapons (lasers or particle beams) in¬
tended to destroy hostile missiles soon
after their launching.

traction being radiated; the remainder
healing up the core. This stage may last
several million years. At last the core be¬
comes hot enough for thermonuclear reac¬
tions (see FUSION, nuclear) to be sustai¬
ned, and stops contracting. Eventually the
star as awhole ceases contracting and
radiates entirely by the theraionuclear
conversion of hydrogen into helium: it is
then said to be on the main sequence.
When all the hydrogen in the core has
been converted into helium, the now pure¬
ly helium core begins to contract while the
outer layers continue to "bum" hydrogen:
this contraction heats up the core and for¬
ces the outer layers outward, so that the
star as awhole expands for some 100-200
million years until it becomes ared giant
star. Although the outer layers are com¬
paratively cool, the core has become far
hotter than before, and thermonuclear con¬
versions of helium into carbon begin. The
star contracts once more (though some ex¬
pand still further to become supei^ants)
and ends its life as awhite dwarf star.

It is thought that more massive stars be¬
come neutron stars, whose matter is so
dense that i ts protons and electrons are
packed together to form neotrons; were
the sun to become aneutron star, it would
have aradius of less than 20kra. Finally,
when (he star can no longer radiate
through thermonuclear or gravitational
means, it ceases to shine. Some stars may
at this stage undergo ultimate gravitational
collapse to form black holes. (See also
C E H H E I D V A R I A B L E S ; C O S M O L O G Y ; M I L K Y
WAY; NEBULA; NOVA; PULSAR; QUASAR; SOLAR

SYSTEM; SUPHtNOVA; VARIABLE STAR.)
STARCH, acarbohydrate consisting of
chains of glucose arranged in one of two
forms to give the polysaccharides amylose
and amylopecitn. Amylose consists of an
unbranched chain of 200-500 glucose
units, whereas amylopectin consists of
chains of 20 glucose units joined by cross
links to give ahighly branched structure.

Most natura l s tarches are mix tures o f
amylose and amylopectin; e.g„ potato and
cereal starches are 209b-30% amylose and
70%-80% amylopectin. Starch is found in
plants, occurring in grains scattered
throughout the cytoplasm. The grains
from any particular plant have acharac¬
teristic microscopic appearance and an ex¬
pert can tell the source of astarch by its
appearance under the microscope. Star¬
ches in the form of rice, potatoes and
wheat or other cereal products supply
about 70% of the world’s food.
STARFISHES, aclass, Asteroidea, of
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The icchnology for SDI does not yet
exist, and many scientists doubted that it
could be developed or, if developed, that it
would prove sufficiently effective, Critics
pointed out that the system would be vul¬
nerable to attack or that it could be over¬

whelmed by alarge nund>er of missiles.
Others argued that SDI, or even the effort
to develop it, would violate existing
treat ies between the US and USSR and
wou ld des tab i l i ze t he nuc l ea r ba l ance .

President Reagan persevered in the con¬
v ic t ion tha t an e f fec t i ve de fense wou ld

end nuclear competition.
W i t h t h e e n d o f t h e c o l d w a r, " S t a r

Wars' shifted its goat from creating a
shield gainst thousands of Soviet war¬
heads to forging adefense against ac¬
cidental launchings and attacks by poten-
dal rogue commanders and renegade na¬
t ions .
STATE, US Department of, oldest ex¬
ecutive department of the US government.
Originally in charge of domestic as well as
foreign affairs, it now conducts US
foreign policy. It collects and analyzes in¬
formation from abroad, gives policy ad¬
vice to the US president and negotiates
treaties and agreements. The US Foreign
Service maintains some 280 diplomatic
and consular offices. The secretary of
state, senior member of the presit^nt's
c^inet, is assisted by undersecretaries,
and assistant secretaries who run regional
bureaus.
STATES-GENERAL or estates-generai,
assemblies in European countries in the
late Middle Ages which, in Germany,
P o l a n d , F r a n c e a n d t h e N e t h e r l a n d s ,
evolved into modem parliaments. The ’’es¬
tates" were social classes, usually the cler¬
gy, the nobility and privileged commoners
such as the new bourgeoisie of the towns.
Though peasants were not represented, the
estates spoke for the whole country, usual¬
ly when summoned by the ruler to discuss
aspecific item. Their role was consult¬
ative rather than legislative.
STATES’RIGHTS, the r ights of in¬
dividual states in relation to the US federal
government. The states' power, enshrined
i n t h e a r t i c l e s o f c o n f e d e r a t k w , w a s
curtailed by the Constitution in the inter¬
ests of federalism. Controversy soon arose
o v e r t h e r e l a t i o n b e t w e e n s t a t e s ' a n d

federal rights: Thomas jeffer-son op^sed
the Federalists’ advocacy of strong central
government and declared with James
MADISON, in the Kentucky and Vi rg in ia
RESOLUTIONS (I798-99), that individual
s ta tes cou ld dec ide whe the r to en fo rce

federal legislation or not.
In the HARTFORD CONVENTION (1814-15),

Federal ist New England expressed
defiance of the Madison administration in
the War of 1812, and in the 1850s several
Northern states refused to implement the
FUGITIVE SLAVE ACTS. The most extreme

states' rights position was taken by John
C A L H O U N a n d s e t f o r t h i n N . C . ' s n u l -
UFiCATiON ordinance (i832). Calhoun held
that the Constitution in no way diminished
state sovereignty; this view led logically
to the doctrine of secession. ’The Northern
victory in the Civil War demolished the
extreme states' rights position of nullifica¬
tion and secession, but stat^’ ri^ts has
remained an important rallying cry, notab¬
ly in the area of federal civil rights law.
STATIC, an accumulation of electric
charge (see electricity) responsible, e.g.,
for the attractive and repulsive propertie.s
produced in many plastics and fabrics by
tubbing. It leaks away gradually through
wann damp air, but otherwise may cause
small sparks (and consequent radio inter¬
ference) or violent discharges such as
l i g h t n i n g .

STATICS, branch of mectianics dealing
with systems in equilibrium, i.e„ in which
all FORCES are balanced and there is no
mot ion .
STATISTICAL MECHANICS, branch
of physics that expla ins t i« ther¬
modynamic properties of amaterial sys¬
tem (see THERMODYNAMICS) in terms of the
properties of the molecules or other par¬
ticles of which it is composed. Statistical
mechanics can be regarded as agene¬
ra l i za t ion o f k ine t i c theory. I t s founda¬
tions were laid by L. bolttmann, who
postulated ihat the entropy of asystem in
agiven state is proportional to the loga¬
rithm of the pROBABiuTY of the systems
being in that state. The other thermo¬
dynamic quantities, such as temperature
and ntESSURE, can then be derived.
STATISTICS, the area of mathematics
concerned with the manipulation of
numer ica l in fo rmat ion . TTie sc ience has
two branches: descriptive statistics, deal¬
ing with the classification and presentation
of data and inferential or analytical statis¬
tics which studies ways of collecting data,
its analysis and interpretation.
S T A T U E O F L I B E R T Y. S e e l i b e r t y .
S T A T U E O F .

STAUFFENBERG, Klaus von (1907-
1944), German army officer. Aleader in
the conspiracy to kill Hitler, he planted a
b o m b i n a b r i e f c a s e i n H i t l e r ’ s h e a d ¬
quarters at Rastenburg on July 20, 1944,
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steeplechase is the English Grand Nation¬
al, first run in 1839.

US steeplechases are normally held at
racing tracks or hunts. Steeplechases on
fool are now an Olympic sport.
STEFANSSO.N, ViUya l raur (1879-
1962). Canadian arctic explorer and
author. He b«ame an authority on Es¬
kimo l i fe and Arct ic survival . Stefansson
also charted several islands in the W
C a n a d i a n A r c t i c . H e w a s a n o r t h e r n
studies consultant at Dartmouth College,
N . H . , f r o m 1 9 4 7 .
STEFFENS, Lincoln (1866-1936), US
journalist. One of the Muckrakers. he
wrote for McClure's Magazine and the
American Magazine and was famous for
his exposes of corruption in politics and
business. Aselect ion of h is ar t ic les was

published in The Shame of the Cities
(1904) and his autobiography (1931) is a
classic of the muckraking era.
STEICHEN, Edward (1879 -1973 ) ,
pioneer US photographer. After studying
in Paris he worked in fashion, advertising
and theater. At New York City's Museum
o f M o d e m A r t h e m o u n t e d t h e 1 9 5 5
Family of Man exhibition.
STEIN, Gert rude (1874-1946): US
author and celebrated personality who
lived in Paris from 1903. Her first impor¬
tant work was Three Liver (1909). Stein is
best known for her experimental syntax
and her friendships with such figures as
PICASSO, hemjngway. MATISSE and GtDE.
They are described in The Autobiography
ofAliceB. ToWas(1933).
STEINBECK, John (1902-1968), US
author who came to the fore in the 1930s
with his novels about poverty and social
injustice. He won aPulitzer Prize for The
Grapes of Wrath (1939). about migrant
farm workers in Cal, and the 1962 Nobel
f t ize for L i terature. His other wor i ts in¬
clude Tonilla Flat (1935), Of Mice and
Men (1937), Cannery Row (1945). East of
Eden (1952) and The Winter of Our Dis¬
c o n t e n t

STEINBERG, Saul (1914-), Romanian-
born US painter and cartoonist whose
witty drawings often appear on the cover
of the New Yorker.
STEINEM, Gloria (1934-), US feminist
and writer, notably of alively column in
New York magazine: askillful publicist
for the women’s movement . Aco- founder
(1971) of the National Women’s Political
Caucus, she also founded and edited
(1971-87) Ms. magazine, whose pages
have consistently criticized women’s
traditional place in society.

but the explosion resulted only in slight
injury to the dictator. Stauffenberg was
seized in Berlin and executed.
S T E A D Y S T A T E T H E O R Y. S e e c o s -
m o l o c y

STEALTH AIRCRAFT, military aircraft
whose shape and construction out of non-
ferrous materials are supposed to make
them undetectable by enemy radar. The
U S B - 2 b o m b e r , a " fl y i n g w i n g ”
scheduled for deployment in the early
1990s, is such aplane.
STEAM ENGINE, the first important
heat ENGINE, supplying the power that
made the Industrial Revolution possible,
and the principal power source for in¬
dustry and transpon (notably railroad
locomotives and steamships) until largely
superseded in the 20th century by steam
TURBINES and the var ious internal .com-
BUSTHW engines. The steam engine is an
external-combustion engine, the steam
being raised in aboiler heated by afur-

-nace: it is also areciprocating engine.
STEEL, an alloy of iron and up to 1.7%
carbon, with small amounts of manganese,
phosphorus, sulfur and silicon. These are
termed carbon steels; those with other me¬
tals are termed alloy steels; low-alloy
steels if they have less than 5% of the al¬
loying metal, high-alloy steels if more
th^ 5%. Carbon steels are far stronger
than iron, and their properties can be
tailored to their uses by adjusting com¬
position and treatment.

Alloy steels-including stainless steel-are
used for their special properties. Steel was
first mass-produced in the mid-19ih cen¬
tury. and steel production is now one of
the chief world industries, being basic to
all industrial economies.
STEELE, Sir Richard (1672-1729),
English author and politician, best remem¬
bered for his wide-ranging essays in two
periodicals founded with Addison, the
Taller (1709) and Spectator (1711). He
was an active Whig member of Parlia¬
ment , a journal is t and asuccessfu l
playwright, though his sentimental com¬
edies are not now performed.
STEEN, Jan (1626-1679), Dutch genre
painter, amaster of color and facial ex¬
pression. His 700 surviving works include
jovial scenes of eating, drinking and revel¬
ry. portraits, landscapes and classical and
biblical scenes.
STEEPLECHASING, horse-racing over
acourse with such obstacles as fences,
hedges and water. It originated in England
as arace from one church steeple to
a n o t h e r . T h e w o r l d ’ s m o s t f a m o u s
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S T E I N E R , R u d o l f ( 1 8 6 1 - 1 9 2 5 ) ,
Austrian founder of Anthroposophy, an at¬
tempt to recapture spiritual r^ities ig¬
nore by modem man. He founded the
Waldor f School movement , and st ressed
music and drama as aids to self-discovery.
Works inc lude The Ph i losophy o f
Spiriiuat Activity (1922).
STEINMAN, David Barnard (1886-
1960), US engineer whose pioneering
aerodynamic studies led to the con.struc-
tion of extremely long yet stable bridges.
He designed more thto 400 bridges inclu¬
ding the Triborough (NYC; 1936) and
Mackinac Straits (Michigan; 1957).
STEINMETZ, Charles ft-oteus (1865-
1923), German-bom US electrical en¬
gineer who is best remembered for work¬
ing out the theory of alternating current
(1893 onward), thereby making it possible
for AC to be used rather than DC in most

applications.
CTEINWAY, German-American family
of piano manufacturers. Henry Engel¬
hard (1797-1871), who changed his name
from Steinweg trfter migrating in 1851
from (jcrmany to the US, founded the
family business in 1853. In 1855 he began
building pianos with cast-iron frames. The
business was carried on by his sons
Christian Friedrich Theodore (1825-
1889) and William (1835-1896).
STELLA, Frank Philip (1936- ), US
painter who moved from minimalist
stripes to hot-colored abstractions.
STELLA, Joseph (1877-1946), Italian-
born US art is t , best known of America’s
futurist painters. He was fascinated by the
world of steel and electricity and filled his
canvases wi th images of br idges,
skyscrapws and subways.
STENDHAL (1783-1842), p«i name of
Marie-Henri Beyle, French pioneer of the
psychological novel. The Red and the
Black (1830) and The Charterhouse of
Parma (1839) explore the search for hap¬
piness throu^ love and political power,
with minute analysis of the hero’s feel¬
ings. His treatment of the figure of the
'outsider,'' his social criticism and brilliant
ironic prose style make him one of the
greatest and most "modem" of French
novel is ts .

STENGEL, Casey (1890-1975), US
baseball manager. Apopular and gar-
mlous figure, he led the New Yorii
Yankees to seven world championships
1949-58, and managed the New York
M e t s 1 9 6 2 - 6 5 . H e w a s e l e c t e d t o t h e
Baseball Hall of Fame in 1966.
STENO, Nicolaus (1638-1686), or Niels

Stensen, Danish geologist, anatomist and
bishop, in 1669 he published the results of
his geological studies: he recognized that
many rocks are sedimentary (see seoimen-
TARY ROCKS); that rossiLS are the remains
of once-living creatures and that they can
be used for dating purposes, and estab¬
lished many of the tenets of modem crys¬
tallography.
STENOTYPE, system of machine short¬
hand that uses akeyboard machine like a
typewriter except that several keys may be
depressed at once. Letter groups phoneti¬
cally represent words. The machine, silent
in operation, is capable of 250 word̂ min.
STEPHEN, Saint (d. c36 AD), first
Christian martyr. Accused of blasphemy,
he was stoned to death (Acts 6-8). His
feast day is Dec. 26.
STEPHEN, name of nine popes. Stephen
I(reigned 254-57), famous for his dis¬
putes with St. CYPRIAN of Carthage, whose
lebaptism of heretics he denounced, died
during Emperor Valerian’s persecutions.
Stephen II (reigned 752-57) was sup¬
ported by PEPIN THE SHORT in his defeat of
t h e L o m b a r d s . H i e p a p a l s t a t e s w e r e

founded with land gifts from Pepin. Con¬
troversy over papa! elections dominated
the reign of Stephen ID (768-72).

Stephen IV (reigned 816-17) crowned
LOOKS Iemperor (establishing aprerogative
of the papacy) and strengthened links with
the Franks. Stephen VI (reigned 896-97)
declared void the reign of his prolecessor,
Formosus, but was himself imprisoned
and strangled. His rule marked the
papacy’s lowest poini.

Stephen IX (cl0(K)-I058), reigned from
1057, continued the reforms of leo ix. en¬
forcing priestly celibacy and attacking
simony. But he failed to stop the rift be¬
tween the Eastern and Western churches.
S T E P H E N ( c l 0 9 7 - 11 5 4 ) , k i n g o f
England 1135-54. Anephew of Henry I,
he was briefly supplanted (1141) by
Matilda, Henry’s daughter. Though ajust
and generous ruler, he was not strong
enough to govern the warring factions of
his realm.
S T E P H E N S , A l e x a n d e r H a m i l t o n
(1812-1883), vice-president of the Con¬
fede ra te S ta tes o f Amer i ca 1861 -65 . A

congressman from Ga. (1843-59), he op¬
pose secession, but stayed loyd to his
state in the Civil War. He led the delega¬
tion to the Hampton Roads p^ce con¬
ference (1865). Imprisoned for six months
after the war, he returned to serve again in
Congress (1873-82) and as governor of
Ga. (1882-83).
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so that an appaientiy three-dimensional
image is produced. TTic simplest stereo¬
scope, invented in the 1830s, used asys¬
tem of mirrors and prisms (later, converg¬
ing lenses) to view the pictures. In the
color separation method the left image is
printed or projected in red and seen
through ared filter, and likewise for the
right image in blue.

Asimilar method uses images projected
by poijMUZed ught and viewed through
polarizing filters, the polarization axes
Ming at right angles. The pictures are
produced by astereoscopic camera with
two lenses asmall distance apart. The
stereoscope is useful in making relief
maps by aerial photographic survey.
STERfiLITY, the condition of being in¬
capable of producing offspring; freedom
from genns.

Sterility in man can have several causes,
including defects in the reproductive or¬
gans, hormonal imbalance, and surgical
s ter i l i za t ion .
STERILIZATION surgical procedure in
which the fallopian tubes are cut and tied

to prevent eggs reaching the womb, thus
providing permanent contracbition. The
procedure is essentially irreversible and
should only be performed when awoman
has completed her family. It may be done
by asmal l abdominal operat ion, at
CESARIAN SEcnoN ot thtough an instru¬
ment, the laparoscope.

In males, sterilization may be achieved
by vasectomy, asimple operation in
which the vas deferens on each side is
ligated and cut to prevent sperm from
reaching the seminal vesicles.

Also, the treatment of medical ^uip-
ment to ensure that it is not contaminated
by BACiERu and other microorganisms.
Metal and linen objects are often sterilized
by heat (in autoclaves). Chemical disinfec¬
tion is also used and pla.slic equipment is
exposed to gamma rays.
STERN, Isaac (1920- ), US violinist.
Bom in Kremenets, Ras.sia, he studied and
made his debut in 1931 in San Francisco.
STERNBERG, Joseph von (1891-1969),
V i e n n e s e - b o m U S fi l m d i r e c t o r . H e i s
most famous for the films he made with
Marlene dietrich. These include The Blue
Angel (1930). Morocco (1930) and S/wn-
ghai Express(,\9y2).
STEROIDS, HORMONES produced in the
body from cholesterol, mainly by the
ADRENAL GLANDS, and related to estrogens
and ANDROGENS. All have cltemical struc¬
tures based on that of the sterols. Cortisol

is the main glucocorticoid (steroids that

STEPHENSON, British family of inven¬
tors and railroad engineers. George
Stephenson (1781-1848) first worked on
stationary steam ENOtNES, reconsuucting
and modifying one by newcomen (c18I2).
His first LOCOMOTIVE, the Blucher. took to
the rails in 1814: it traveled at 4mph
(about 6.5km/h) hauling coal for the Kil-
lingworlh colliery, and incorporated an
important development, flanged wheels.
About this time, independently of davy.
he invented asafety lamp; this earned him
£1,000, which helped finance further
locomotive experiments.

In 1821 he was appointed to survey and
engineer aline from Darlington to Stock-
ton; in 1825 his Locomotion carr ied 450
people along the line at arate of 15mph
(about 25km/h), and the modem railroad
was bom. This was followed in 1829 by
the success of the Rocket, which ran the
40mi (65km) of his new Manchesier-
Liverpool line at speeds up to 30mph
(about 48km/h). the first mainline passen¬
ger rail journey.

His only son Robert Stephenson
(1803-1859) helped his father on both of
these lines, and with the Rocket, but is
best known as abridge builder, notably
for the tubular bridges over the Menai
Straits. North Wales (1850), and the St.
Lawrence at Montreal (1859).
STEPINAC, A loys ius (1898-1960) .
Yugoslav Roman Catholic cardinal.
Archbishop of Zagreb (1937), he
denounced Ti t o ' s commun ism, was ac¬
cused of Nazi collaboration, and im¬
prisoned 1946-51. On his elevation to car¬
dinal (1952) Yugoslavia broke off rela¬
tions with the Vatican.
STEPPES,
c r a s s u a n d s o f E u r o p e a n d A s i a
(equivalent to the North American prairies
and South American pampas). They ex¬
tend from SW Siberia to the lower reaches
of the Danube River.
STEREOCHEMISTRY, the study of the
arrangement in space of atoms in
molecules, and of the properties which
depend on such arrangements. The two
c h i e f b r a n c h e s a r e t h e s t u d y o f
stereoisomers and stereospecific reaaions
(which involve only one isomer); and con¬
formational analysis, including the study
o f s te r i c e f f ec t s on reac t i on ra tes and
mechanisms.
S T E R E O P H O N I C S O U N D . S e e h i g h
E I D E U T Y .

STEREOSCOPE, optical instmmeiii that
simulates binocular vision by pre.scnting
slightly different picnires to the two eyes

extensive temperate
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regulate glucose metabolism) and ai>
d o s t e r o n e t h e m a i n m i n e r a l o c o r t i c o i d
(regulating salt, potassium and water
balance).

I n c r e a s e d a m o u n t s o f c o r t i s o l a r e

secreted during times of stress, e.g.,
SHOCK. SUROERY aod Severe infection.
St^ids, mainly of the glucocorticoid
type, are also given in doses above normal
hormone leve ls to ob ta in o ther e f fec ts ,
e.g., the suppression of inflammation, al¬
l e r g y a n d I M M U N I T Y. D i s e a s e s t h a t
respond to this include asthma, moltipi^
SCLEROSIS, some forms of nephritis, in¬
flammatory gastrointestinal tract dis¬
ease and cerebral edema; skin and eye con¬
ditions may be treated with local steroids.
High-dose systemic steroids may have ad¬
verse effects if used for long periods; they
may cause acne, osteoptwosis, hyperten¬
sion, fluid retention, altered facial op-
pearance and growth retardation in
c h i l d r e n .
STETHOSCOPE, instniment devised by
Ren6 T. H. Laennec (1781-1826) for lis¬
tening to sounds within the body, espe¬
cially diose from the heart, lungs, ab-
DOMENand blood vessels.
STETTIN rUS, Edward Re i l l y, J r.
(190D-1949), US businessman and states¬
man. Chairman of United States Steel at
37, he administered the lend-lease pro¬
gram 1941-43, was secretary of state
1944-45 and afounder delegate to the
U N .
STEUBEN, Friedrich Wilhelm Ai^us-
tin, Baron von (1730-1794), Prussian
soldier who trained the cwmNENTAL army.

Arriving in America in 1777 with an in¬
troduction from Benjamin Franklin, he
was appointed inspector general of the
army by Congress in 1778. He organized
Washington’s iroops in Valley Forge into
an effective fighting force, seen at the bat¬
tle of MONMOUTH (1778) and siege of
yorktown(I780).
STEVENS, US family of inventors and
engineers. John Stevens (1749-1838)
made many contributions to steamboat de¬
velopment, including the first with ascrew
propeller (1802) and the first seagoi^
steamboat (Phoenix, 1809). He also built
(1825) the first US steam locomotive.

His son Robert Livingston Stevens
(1787-1856) assisted his father, and in¬
ven ted the i nve r ted -T ra i l s t i l l used i n

modem raiijioads (1830) as well as the
technique of fastening them to wooden
sleepers. Edwin Augustus Stevens
(1795-1868), another son, also made con¬
tributions to railroad technology.

STEVENS, John Paul (1920- ), US
jurist, served on the US Court of Appeals
and then, by appointment of President
Ford (1975), on the US Supreme Court as
an associate justice.
STEVENS, Thaddeiis (1792-1868), eon-
troversird US politician. Astaunch op¬
ponent of slavery, he wielded great power
as aVt congressman and chairman of the
US Sehate Ways and Means Committee
during the Civil War. He afterward
dominated the jo int commit tee on
RECONsmucnoN, leading the Radical
Republicans with Senator sumner. He
held that the defeated Southern states were

"conquered provinces," subject to the will
of Congress. He proposed the 14th
Amendment, fought for Negro suffrage,
and led in the impeachment of President
Andrew Johnson.

STEVENS, Wallace (1879-1955), US
poet. He worked fcs- aConnecticut in¬
surance company and achieved wide
literary recognition only with the 1955
P u l i t z e r P r i z e f o r h i s C o l l e c t e d P o e m .
Rich in imagery and vocabulary, his often
difficult verse explores the use of imagina¬
tion to ease tragic reality and give mean¬
ing to its confitsion.
STEVENSON, family of US politicians.
AdJai Ewing Stevenson (1835-1914), a
lawyer and Democratic representative for
Cl. (18759676, 1879-80), was elected US
vice-president in Cleveland’s second tenn
(1893-97).

Adiai Ewing Stevenson (1900-1965),
his grandson, also alawyer, was special
assistant to the secreta^ of the navy
(1941-44) and adelegate to the UN
(1946-47). In 1948 he was elected gover¬
nor of n i . , where he backed reform. He
was chosen as Democratic presidential
candidate in 1952 and 1956 but lost to
Eisenhower. His policies of halting the
anns race and promoting the economies of
Africa and Asia were unpopular at home.
He lost the 1960 nomination to Kennedy.
From 1961 to his death he was US ambas¬
sador to the UN.

His son, Adiai Ewing Stevenson m
(19^)-), served in ihe US Senate (1970-
SI )as aDemocrat from Dlinois and ran
unsuccessfully for governor in 1982.
STEVENSON, Robert Louis (1850-
1894), Scottish author best known for
such adventure stories as Treasure Island
(1883) and Kidnapped (1886). He also
wrote Dr. Jekyll and Mr. Hyde (1886). a
horrific tale of inherent good and evil, and
the sensitive verse of AChild’s Garden of
Verses (1885), as well as short stories, es-
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photographer who helped make photog¬
raphy arecognized art form; and who
founded the galley "291" in New York,
where he put on pioneering exhibitions. A
founding member of the Photo-Secession,
he is known for his city and doudscapes
and many portraits of his artist wife, Geor¬
gia okeeffe.
STIGMATA, apparent wounds on the
hands, feet and side, similar to those of the
crucified Christ. The earliest of over 300
recorded cases is that of franos Of Assist.
STILL, William Grant (1895-1978), US
composer whose three ballets, two sym¬
phonies and three operas are largely
devoted to black themes. Langston hughes
wrote the libretto for his opera Troubled
Wanda938).
STILWELL, Joseph Warren (1883-
1946), US commander of the Allied forces
in the Far East in WWII. Driven back to
India in 1942, he rebuilt his forces and
counterattackeid through Burma to China
(1943,44). He was recalled in 1944 after
disagreeing with chia-sc kai-shek. under
whom he was serving.
STIMSON, Henry Lewis (1867-1950),
US lawyer and statesman, author of die
"Stimson Doctrine." As secretary of state
(1929-33), he declared at the time of
Japan’s invasion of Manchuria that the US
would not recognize any territorial chan¬
ges or treaties which impaired US treaty
rights or were brought about by force.
R e c a l l e d f r o m r e t i r e m e n t t o b e c o m e
secretary of war (1940-45), he strongly
advocated development and use of the
a tondebond ) .
STIMULANT, c*uc that stimulates an
organ, nervous system stimulants range
from ALCOHOL (an apparent stimulant
only) and hallucinocenic drugs, to drugs
l i a b l e t o i n d u c e c o n v u l s i o n s . C a r d i a c
s t i m u l a n t s i n c l u d e d i g i t a u s a n d
ADRENALINE and are used in cardiac failure

and resuscitation respectively. Bowel
s t imu lan ts have a laxa t i ve e f fec t , womb

stimulants (oxytocin and ergometrine) are
used in obstetrics to induce labor and

says and travel books. Asufferer from
tuberculosis, he sailed with his US wife to
the South Pacific (1888) and settled in
Samoa, where he coniinu^ to write.
STEVINUS, Simon (1548-1620), or
Simon Stevin, Dutch mathematician and
engineer who made many contributions to
n.uiD mechanics; disproved, before
GALILEO, Aristotle's theory that heavy
bodies fall more swiftly than light ones;
introduced the decimal system into
popular use; and first used the paral¬
lelogram of forces in mechanics.
STEWARD, Julian Haynes (1902-
1972), US anthropologist. Amajor ex¬
ponent of cultural evolution, he was
among the first anthropologists to em¬
phasize ecology as adeterminant of cul¬
ture. He edited the Handbook of South
American Indians (7 vol., 1946-59) and
wrote Theory of Culture Change (1955).
STEWART, Dugald (1753-1828). Scot¬
tish philosopher, amajor member of the
COMMON SENSE SCHOOL, and aprincipal dis¬
ciple ofThomas reid.
STEWART, James (1908- ), boyish US
film actor whose memorable cr^its in¬
clude Mr. Smith Goes to Washington
(1939), The Philadelphia Story (1940),
and Jr'j aWonderful Life (1946).
STEWART, Potter (1915-1985), as¬
sociate justice of the US Supreme Court
1958-1981. Appointed by President
Eisenhower, he held amoderate point of
view and often cast a"swing" vote.
S T I C K L E B A C K , a s m a l l fi s h w i t h
spines on its back which lives in fresh and
salt waters of the Northern Hemisphere.
There are sticklebacks with 3, 4, and 120
spines, and the marine stickleback has IS.
Sticklebacks are very abundant and they
feed on small animals. Where they feed on
the eggs and young of gamefishes, they
are pests. The male builds anest of water-
weed and entices several brightly colored
females to lay their eggs in it.
STICKSEED, North American wild plant
belonging to the borage family. Its name
derives from the stickiness of its fruit,
which adheres to clothing and animaJ fur.
It has small white, lavender, or blue
fl o w e r s .
STIEGEL, Henry William (1729-1785),
German-bom US iron and glass manufac¬
turer. He emigrated to Philadelphia in
1750, made afortune manufacturing iron
stoves, and in 1760 founded Manheim, Pa.
where he established afamous glass-fac¬
tory. Extravagance led to bankruptcy in
1774.
STIEGLITZ, Alfred (1864-1946). US

prevent postpar tum hemorrhage
STINGRAY, any of anumber of flat¬
bodied rays noted for the tong, sharp

t h e i r t a i l s . F o u n d i n w a r m .sp ines on
temperate and tropical waters, sometimes
in great abundance, stingrays are bottom
dwellers and often lie partially buried in
the shallows. They eat worms, mollusks,
and other invertebrates. The spines cause
serious, extremely painful wounds that, if
abdominal, may result in death.
STINKBUG, common name for the
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members of the family Pentatomidae,
which numbers more than 5,000 species.
Stinkbugs are characterized by their foul¬
smelling secretions, which may be trans¬
ferred to tlje resting place-e.g., on plant,
fruit, or leaf-giving it adisagreeable or
nauseating taste.
STIRLING ENGINE,
NAL-coMBUsnoN ENGINE invented in Scot¬
land by the Rev. Robert Stirling in 1816.
Long in disuse, the Stirling engine has
recently become asubject of investigation
as apossible subsdtute for the gasoline en¬
gine. but so far has not proved practical.
Different versions of the Stirling engine
exist, but all involve agas (usually air)
circulating in aclosed system of cylinders
and pistons and deriving energy from an
external source of heat.

STOA, in ancient Greece, along, open
building with acolonnade supporting the
r o o f S t o a s w e r e u s e d a s p u b l i c
meeiingplaces for business or pleasure.
STOCHASTIC PROCESS, any process
governed by the laws of probability: for
example, tte brownian motion of the sub-
microscopic particles in acolloidal solu¬
tion. The term is usually confined to
processes that develop through time, each
step taking place according to prob-
^ilities that depend on the results of the
previous steps.
STOCK EXCHANGE, institution for the
buying and selling of stocks and shares.
The world’s largest stock exchanges ate
New York, London, and Tokyo.
STOCKHAUSEl^ Karlheinz (1928- ),
German composer and theorist, an ex¬
perimenter with avariety of avant-garde
musical techniques, including electronic,
twelve-tone and aleatory music.
STOCKHOLM, capif̂  of Sweden, an ar¬
chitecturally fine city on anetwork of is¬
lands on the Ecoast. It is Sweden's major
commercial, industrial, cultural and finan¬
cial center, and an important port. Chief
industries are machinery, paper and print,
shipbuilding, chemicals and foodstuffs.
Founded in the 13th century, it was long
dominated by the Hanseatic lbagub.
Liberated in anational uprising in 1523, it
became the capital in 1634. Pop 673,500.
STOCKMAN, David (1946-). US public
official. ARepublican member (1977-79)
of the US House of Representatives from
Michigan, he served (1981-85) as director
of the Office of Management and Budget
in the first Reagan administration, then
joined the investment banking firm of
Salomon Bros. His The Triumph of
Politics (1986) exposed the inner work¬

ings of the Reagan White House.
S T O C K S A N D S T O C K M A R K E T .

Stocks represent shares of ownership in a
corporation or public body. Issuing stocks
provides ameans for companies to raise
CAPITAL (see INVESTMENT). Individuals buy
stocks because they can easily be con¬
verted into cash and may gain in value.
The initial par value of aslock is deter¬
mined by the assets of the company, such
as its plant, machinery, property. But par
value has no bearing on the market value
of astock, which is the price people are
witling to pay. If acompany is seen to be
doing well, the market value can soar
above its original par value. This is one
way an investor can make capital gains by
owning stocks. Astockholder also expects
to receive an annual dividend based on the
profits of the company.

S t o c k s c a n t e d i v i d e d i n t o t w o
categories, preferred and common. Hie
preferred stockholder is entitled to afixed
percentage claim on profits prior to the
common stockholder, who then gets the
rest. Depending on profits, the common
stockholder may either get no dividend, or
get amuch higher return than the
preferred stockholder; common stocks are
more speculative.

The stock market, or exchange, is the
place where people who want to sell and
buy stocks can get together. Most transac¬
tions are carried out by stockbrokers, who
are paid acommission on each transac¬
tion. In the US. acustomer may also buy
stocks on credit but he must pay an
amount, or margin, specified by the
Federal Reserve System, toward the
transaction, with the balance advanced by
the broker. All stock exchanges in the US
are registered and regulated by the
SeCURTTlES AND EXCHANGE COMMISSION. (See
A M E R I C A N S T O C K E X C H A N G E ; N E W Y O R K
?rOCK EXCHANGE.)
STOCKTON, Rober t F ie ld (179S-
1866), US naval officer. In the Mexican
WAR he captured Los Angeles and
proclaimed himself governor of Cal. He
was aUS senator 1851-53, and played a
major part in building and running the
Delaware and Raritan canal (1828-38,
1853-66).
STOICKM, ancient Greek school of
philosophy founded by zeno of otium,
who tau^t in asloa (a long, open, roofed
building) in Athens c300 BC. Much in¬
fluence by the cynics, the Stoics believed
that man should live rationally and in har¬
mony with nature, and that virtue is the
only good. In performing his duty the vir-

atype of EXTER-
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n i o u s m a n s h o u l d b e i n d i i f e r e n t t o
pleasure, as well as to pain and misfor¬
tune, thus rising above the effects of
chance and achieving spiritual freedom
and conformity with the divine reason
controlling all nature. Stoicism was in¬
fluential for many centuries; among the
moaamous of the later Stoics were seneca.
EPtcrerus and Marcus aukeuus.
STOKES, Carl Burton (1927- ). mayor
of Cleveland (I%7-71), and first African
American mayor of alarge US city. He
served three terms in the Ohio house of
representatives.
STOKOWSKI, Leopold (1882-1977),
brilliant, flamboyant British-bom US con¬
ductor. He gained his early reputation as
musical director of the Philadelphia Or¬
chestra (1912-36), and it was under his
baton that they played the music fw
Disney's Fantasia (1940). He was noted
especially for his modem repertoire and
innovative orchestrat ion.
STOMACH, the large distensible hopper
of the DIGESTIVE SYSTEM. It receives food
boluses from the esophagus and mixes
them with hydrochloric acid and the
stomach enzymes; fats are partially emul¬
sified. After some time, the pyloric
sphincter relaxes and food enters the
duodenum and the rest of the castrointes-
TiNAi- TRACT. Diseascs of the stomach in¬
clude ULCER, CANCER and pyloric stenosis,
causing pain, anorexia or vomiting; these
often require surgery.
STONE, Edward Durell (1902-1978),
US architect whose works include the US
pavilion for the 1958 Brussels World’s
Fair, the US embassy in Delhi (1958) and
the J. F. Kennedy Center in Washington.
D.C.(1971).
STONE, Harlan Fiske (1872-1946). ap¬
pointed attorney general in 1924 to restore
confldence in the scandal - r idden Just ice
Departraent, became associate justice
(1925-41) and chief justice (1941-46) of
the US Supreme Court. He was noted for
his dissenting opinions, many upholding
NEW DEAL legislation.
STONE, Lucy (1818-1893), US reformer
and campaigner for women’s rights. Afer¬
vent abolitionist, she helped to found the
American Woman Suffrage Association
(1869) and edited its magazine Woman'j
Jou rna l ( 1870 -93 ) .
STONE AGE, the stage in man’s cultural
development preceding the bronze age
and the iron age (see ̂ so pRwmvE man).
It is characterized by man’s use of ex¬
clusively stone tools and weapons, though
some made of bone, wood, etc., may

o c c u r .

It is split up into three periods; the
Paleolithic, or Old Stone Age. began with
the emergence of manlike creatures, the
earliest stone tools being some 2.5 million

o l d a n d a s s o c i a t e d w i t h t h eyears
australopithecines (see prehistoric man).
Paleolithic tools, if worked at all, are
made of chipped stone.

The Mesolithic, or Middle Stone Age,
was confined exclusively to NW Europe.
Here, between clO.OOO and c3000 BC,
various peoples enjoyed aculture showing
s i m i l a r i t i e s w i t h b o t h P a l e o l i t h i c a n d
N e o l i t h i c .

The Neolithic, or New Stone Age,
began in SW Asia about 8000 BC and
spread throughout Europe between 6000
and 2(K)0 BC; it was sigrialed by the
development of agriculture, with conse¬quent increase in stability of the popula¬
tion and hence elaboration of socid struc¬
ture. The tools of this period are of
polished stone. Apart from farming, men
also worked mines. The Neolithic merged
slowly into the Early Bronze Age.
STONECHAT, Eurasian and African
thrush family, named for its voice, which
sounds like pebbles clicked together. In
this species, 5in long, the male is black
above, with white neck-patch and a
smudge of reddish on the white under¬
parts; the female is im^wnish and dark-
h o o d e d .

STONEFLY, any insect of the order
1.550Plecopiera, comprising about

species. The adult stonefly has long anten¬
nae, weak, chewing mouthparts, and two
pairs of membranous wings. It ranges in
size from 6to over 60mm. Even though
the wings are well developed, the stonefly
is apoor flier. Many species arc gray,
black, or brown and blend into their sur¬
roundings.
S T O N E H E N G E , t h e r u i n s o f a
megauthic monument, dating from the
STONE age and early bronze age, on Salis¬
bury Plain, SEngland. Its most noticeable
features are concentric rings of stones sur¬
rounding ahorseshoe of upright stones,
and asolitary vertical stone, the Heel
Stone, some 100m to the NE. Stonehenge
was bui l t between cl9CX) BC and cl400
BC in three distinct phases. It appears to
have been both areligious center and an
observatory from which predictions of
astronomical events could be made.
STONE MOUNTAIN, 650ft-high gramte
dome near Atlanta, Ga. Aportion of the
north face has been sculptured as a
memorial to the heroes of the Con-
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federacy, begun in 1928 by G. borglum. It
is part of the Stone Mountain Memorial
Park, established in 1958.
S T O N E W A R E . S e e p o t t e r y a n d p o r ¬
c e l a i n .

STORKS, large, heavily-built birds, fami¬
ly Ciconiidae, with long legs and necks,
long, stout bills and commonly black and
white plumage. The long legs and slightly
webbed feet are adaptations for wading in
shallow water, where they feed on fresh¬
water animals and large insects. They tend
to be gregarious and characteristic greet¬
ing ceremonies may be observed at nests
and roosts. The family is largely of tropi¬
cal distribution, the two temperate-brew¬
ing species undertaking long migrations to
their breeding grounds.
S TO R M A N D S T R E S S . S e e s t u r m u n d

STORY, Joseph (1779-1845), associate
justice of the US Supreme Court from
1811, author of nine great legal commen¬
taries and professor of law at Harvard
from 1829. He participated in many histo¬
ric decisions shaping federal law under
Chief Just ice marshal l , and exerc ised a
great influence on US Jurisprudence and
legal education.
STOWE, Harriet Elizabeth Beecher
(1811-1896), US author famous for the
antislavery novel Uncle Toms Cabin
(1852). Born into the beecher family, she
moved to Cincinnati , Ohio, in 1832, and
there learned about slavery in nearby Ky.
Her other books include the documentary
The Key to Uncle Tom's Cabin (1853),
and the novels Dred: ATale of the Great
Dismal Swamp (1856) and The Minister's
Wooing (1&59).
STRABISMUS, cross-eye, or squint, a
disorder of the eyes in which the align¬
ment of the two ocular axes is not parallel,
impairing binocular vision; the eyes may
diverge or converge. It is often congenital
and may require surgery if orthoptics fail.
AcquirW squints are usually due to nerve
or muscle disease and cause double vision.
STRACHEY, (GBes) Lyt ton (1880-
1932), English biographer and critic
prominent in the Bloomsbury group. His
iirevereni studies of the famous in Emi¬
nent Victorians (1918), and Queen Vic¬
tor ia (1921) caused ast i r but sui ted the
iconoc las t i c mood wh ich fo l lowed WWl .
They are still admired for their wit, irony
and style. His last major work was
Elizabeth and Essex (1928).
STRADELLA, A lessandro (c l642—
1682), Italian composer of operas,
oratorios, over 200 fine chamber cantatas

and some notable orchestra! music.
S T R A D I VA R I o r S T R A D I VA R I U S ,
Antonio (cl644-1737), I tal ian viol in
maker, most famous of agroup of fine
craftsmen who worked in Cremona (see
also AMATi). Stradivarius violins, violas
and cellos are today highly prized.
STRAFFORD, I'homas Wentworth, 1st
Earl of (1593-1641), English statesman.
From opposing charies i’s policies 1614-
28, he changed sides and li^ame aprivy
councillor 1629-32, lord deputy in Ireland
1 6 3 3 - 3 9 a n d w i t h l a u d a n e f fi c i e n t a n d
just but ruthless promoter of the king’s
absolutist ideals. He was executed to ap¬
pease ahostile parliament.
STRASBOURG, commercial and in¬
dustrial city in 1^ France, famed for its
Gothic cathedral. Amajor river port
linked with the Rhine and Rh6ne, it has
metallurgical, petroleum, heavy machine¬
ry and food-processing industries. Seat of
the Council of Europe, it was afree impe¬
rial city tmtil French seizure in 1681.
Strasbourg was under German nile 1871-
1919. Pop 249,500.
STRATEGIC AIR COMMAND (SAC),
main US nuclear striking force, containing
al l US land-based bal l is t ic miss i les and
long-range bombers. SAC was disbanded
in 1992.
S T R AT E G I C A R M S L I M I TAT I O N
TALKS (SALT). See arms coittroi.
S T R A T E G I C A R M S R E D U C T I O N
TALKS (START). See arms control
S T R A T E G I C D E F E N S E I N I T I A T I V E
(SDI). See star wars
S T R A T E G I C P E T R O L E U M R E S E R V E
(SPR), store of imported crude oil
authorized by CongreK in 1975 to insure
against an interruption of the nation’s
foreign oil supply. The oil is stored in un¬
derground salt domes on the Gulf Coast of
Texas and Louisiana. Filling of the
reserve, intended to hold 1bil l ion bairels,
was de layed by const ruc t ion and
budgetary poblems. In 1992 SPR held
only 6(X) million banels of oil.
STRATEGY, the general design behind a
war or military campaign. In awider sense
it involves "grand strategy’’ delineation of
broad political objectives. Strategy cannot
be reduced to aset of general rules, but it
always involves long-term planning; de¬
fining military objectives; analyzing one’s
own and the enemy's strength; understan¬
ding the geography of the land and plan¬
ning moves accordingly; assessing options
and preparing contingency plans; organiz¬
ing transport, supplies and communica¬
tions; anticipating enemy actions and de-
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ster 1966-69. He was prime minister of
Bavaria from 1978.
STRAUSS, Johann, name of two famous
Viennese composers of waltzes. Johann,
the Elder (1804-1849) achieved immense
popularity and established the distinctive
light style of the Viennese waltz. Johann,
the Younger (1825-1899), wrote many
favorites, including The Blue Danube
(1866), Tales From ihe Vienna Woods
(1868) and the opera Die Fledermaiis {The
Bar. 1873).
STRAUSS, Levi (1829-1902), German-
bom US clothing manufacturer, founder
of Levi Strauss &Co. (1853). The com¬
pany began making denim work clothes in
1874, and was the world’s first manufac¬
turer of denim jeans.
STRAUSS, Richard (1864-1949), Ger¬
man composer and conductor, the last of
the great Romantic composers. He leapt to
fame with the tone poem Don Juan
(1888). Other symphonic poems include
Till Eulenspiegel (1895), Thus Spake
Zarathusira (1896), Don Quixote (1898)
and AHero's Life (1898). After 1900 he
concentrated on vocal music, and with
von HOHiiANNSTHAL as librettist produced
brilliantly scored and popular operas, in¬
cluding Salome (1905), Elekira (1909),
Der Rosenka\alier (1911) and Die Frau
ohne Schatren (1919).
STRAVINSKY, Igor Fyodorovich
(1882-1971), one of the greatest modem
composers, bom in Russia. Taught by
RiMSKY-K(»SAKOV. he causcd asensation
with his scores for ixaohilev’s ballets: The
Firebird (1910). Peirouchka (1911) and
The Rite of Spring (1913). From 1920 he
lived in France, adopting an austere
neoclassical style, a.s in Symphonies of
Wind Instruments (1920). the opera
Oedipus Rex (1927) and Symphony of
Psalms (1930). Emigrating to the US in
1939, he became aUS citizen in 1945.
Later works include Symphony in Three
Movements (1942-45) and the opera The
Rake’s Progress (1951). He finally adop¬
ted TWELVE-TONE Composition in works
\\V£.Agon (1953-57) and Threni (1958).
STRAW, the dried stalks of several kinds
of grain, including wheat, barley, oats,
rye, and buckwheat. Straw is employed
extensively on farms for litter or bedding.
Straw forms an important Ingredient of
farmyard manure and composts for the
growing of garden plants.
STRAWBERRY, luscious fruit-bearing
plants of the genus Fragaria, native to the
Americas, Europe and Asia. Strawberries
have been cultivated locally for many cen¬

termining when and where to fight.
S T R AT E M E Y E R , E d w a r d ( 1 8 6 2 -
1930), US author who. under various
pseudonyms and employing astable of
writers, produced hundr^ of Tom Swift.
Hardy Boys, Bobbsey Twins, and Nancy
Drew books.
STRATFORD-UPON-AVON, marke t
town in Wcentral England, home of
SHAKESPEARE. AtouHsi mccca, it contains
his birthplace (now amuseum), his tomb
in Holy Trinity church, and the riverside
theater where the Royal Shakespeare
Company performs. Anne Hathaway’s
cottage is nearby. The town also supports
some light industry. Pop 19,800.
STRATHCONA AND MOUNT ROY¬
AL, Donald Alexander Smith, 1st
Baron (1820-1914), Canadian fur trader,
financier, statesman and builder of the
Canadian Pacific railroad (1885). Emigrat¬
ing ftwm Scotland in 1838, he joined the
Hudson’s Bay Company, eventually be¬
coming governor in .1889. Amember of
the Canadian Parliament 1871-80, 1887-
96. he was High Commissioner in London
1896-1914 ,
STRATIGRAPHY, the branch of geol¬
ogy concerned with the description, se¬
quence, classification and correlation of
bodies of stratified rock, their depositional
environments and their vertical and lateral
relationships. (See also pauxjntology;
ROCKS; SEDIMENTARY ROCKS.)

STRATOSPHEÎ  the layer of the at¬mosphere extending upward from the
tropopause (upper level of the tropo-
sntERE) to about 18mi above the earth’s
surface. Its upper level is called the
stratopause. It includes the ozone layer.
STRAUS, Nathan (1848-1931). German-
bom US merchant and philanthropist who
purchased R. H. Macy and Co. in New
Yoric City and developed it into the
world’s largest department store. He was a
leader in the field of child health and es¬
t a b l i s h e d m i l k d i s t r i b u t i o n c e n t e r s
throughout the US.
STRAUS, Oscar (1870-1954), Austrian
composer, famous for The Chocolate Sol¬
dier (1908) and about 50 other operettas.
He left Europe to escape the Nazis but
later returned to Austria.
STRAUSS, Franz Joseph (1915-1988).
West German political leader, head of the
conservative Bavarian Christian Social
Union. As federal minister of defense
(1956-62), he advocated German reanna-
ment. Criticized for the arrest of the
editors of the magazine Der Spiegel, he
lost his post, but returned as finance mini-
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tunes though most modem varieties
originated in crosses between New-World
species. The fruit is in fact aswollen part
of the flower stalk. Family; Rosaceoe.
STREAMLINING, the design of the
shape of abody so as to minimize drag as
it travels through afluid; essential to the
efficiency of aircraft, ships and sub¬
marines. At subsonic speeds turbulent
flow is minimized by using ashape
rounded in front, tapering to apoint be¬
hind (see AERODYNAMICS; FLUID
mechanics). At supersonic speeds adif¬
ferent shape is needed, thin and pointed at
both ends, to minimize the shock waves.
STREAM OF CONSCIOUSNESS, a
literary technique in which acharacter’s
thoughts are presented in the jumbled, in¬
consequential manner of real life, ap¬
parently without the author imposing any
ft-ainework on them. I ts best-known ex¬

ponents are Marcel raooyr, James joyci
and Virginia woOLP.
STREEP, Meryl (1949- ), US actress,
star of many successful films, including
The Deer Hunter (1978), Kramer vs.
Kramer (1979). Sophie’s Choice (1982).
She was two times winner of an Academy
A w a r d .
STREPTOCOCCUS, bacterium respon¬
sible for many common infections includ¬
ing sore throat, TONsnams, scarlet fever,
IMPETIGO, cellulitis, ERYSIPELAS and puer¬
peral pever; arelated organism is acom¬
mon cause of pneumonia and one type
may cause endocarditis on damaged heart
v a l v e s , p e n i c u j j n i s t h e A N Tr a i o n c o f
c h o i c e , r h e u m a t i c f e v e r a n d b r i o h t s d i s ¬

ease are late immune responses to strep¬
t o c o c c u s .

STRESEMAN, Gustav (1878-1929),
G e r m a n s t a t e s m a n a w a r d e d t h e 1 9 2 6
Nobel Peace Prize. He founded (1918) and
led the conservative German People’s
Party, was chancellor of the Republic in
1923 and foreign minister 1923-29. He
followed aprogram of moderation and
reconciliation with Germany's former
enemies, and as an author of the locarno
TRF.ATIBS (1925) took Germany into the
League of Nations as an equal of the other
powers.
STRESS, in medicine, the result produced
when astructure, system, or organism is
acted upon by astressor. It is generallly
believed that biological organisms require
a c e r t a i n a m o u n t o f s t r e s s i n o r d e r t o
maintain their well-being. However, when
stress occurs in quantities that the system
cannot handle it produces pathological
changes.

STRICKLAND, Will iam (1787-1854),
US architect and engineer, exponent of the
classical style. He designed many public
buildings in Philadelphia, induing the
Second Bank of the US (1819-24).
STRINDBERG, Johan August (1849-
1912). Swedish playwright and novelist.
His biting, pessimistic plays. Master Olof
(1873), The father (1887) wd Miss Julie
(1888) made adeep mark on modem
drama; his novel The Red Room (1879)
about injustice and hypocrisy won ac¬
claim. Later plays such as The Ghost
Sonata (1907) combine dream sequences
with Swedenborgian religious mysticism.
STRINGED INSTRUMENTS, musical
instruments whose sound is produced by
vibrating strings or wires, the pitch being
controlled by their length and tension. In
the balalaika, banjo, guitar, harp. lute,
mandolin, sitar, ukulele and zither, the
vitention is produced by plucking with the
fingers or aplectrum. In the keyboard in-
STRUMEKTS (clavichord, harpsichord,
piano, spinet, virginal) the strings are
either plucked or struck by hanuners
operated by depressing the keys. "Die
violin is played with ahorsehair bow,
which is drawn across the strings.
STRIP MINING, technique used where
ore deposits lie close enough to the sur¬
face to be uncovered merely by removal
of the overlying material; most used for
COAL. (See ako MtNiNG.)
S T R O B O S C O P E , i n s t r u m e n t t h a t
produces regular brief flashes of intense
light, used to study periodic motion, to
test machinery and in high-speed photog¬
raphy. When the flash frequency exacdy
equals that of the rotation or vibration, the
object is illuminated in the same position
during each cycle and appears stationary.
Agas discharge lamp is used, with flash
duration about 1us and frequency from 2
to 3,000Hz.
STROESSNER,Alfredo(1912- )presi-
dent of Paraguay (1954-1990). Army
c o m m a n d e r i n 1 9 5 1 . h e o u s t e d h i s
predecessor in acoup, and created an effi¬
cient and stable totalitarian regime.
STROKE, or cerebrovascular accident,
the sudden loss of some aspect of brain
function due to lack of blood supply to a
given area; control of limbs on one side of
the body, aphasia or dysphasia, loss of
part of the visual field disorders of
higher function are common. Stroke may
r e s u l t f r o m e m b o l i s m , a r t e r i o s c l e r o s i s
and thrombosis, or hemorrhage (then
termed apoplexy). Areas with permanent
toss of blood supply do not recover but
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1864), Confedwate cavMry officer.
Resigning from the US Amy, he won
command of aConfederacy brigade after
the first Battle of bull run (1861), and
began his famous cavalry raids in 1862.
Promoted to command all the cavalry in
the NVa. Army, he was killed in the
Wilderness campaign.
S T U D E N T S F O R A D E M O C R AT I C
SOCIETY (SDS), US left-wing student
organization founded in 1960. It spread
through US universities and spearheaded
opposition to the Vietnam war. By 1970 it
had split into many irreconcUablc factions,
including the weathermen.
STURGEON the fish whose eggs are
eaten as caviar. Sturgeon have arow of
bony plates down the side of the body and
sharklike tail fins. Most of the two dozen

but come in to f resh

other areas may take over their function.
STRONTIUM (Sr), reactive, silvery-
white aklaline-earth metal, occurring as
strontianite (SrCOs) and celestite (SrSO<).
found mainly in Scotland, Ark. and Ariz.
Strontium is made by oectrolysis of the
chloride or reduction of the oxide with
aluminum. It resembles calcium physical¬
ly and chemically. The radioactive isoto{w
Sr* is produced in nuclear fallout, and is
used in nuclear electric-power generators.
Strontium compounds are used in
fireworks (imparting acrimson color), and
to refine sugar.
AW 87.6, mp 769*C, bp 1384‘C. sg2.54.
STROUD, Robert (1890-1963). US or¬
nithologist, the Bird-Man of Alcatraz. Im¬
prisoned (1909) for murder, he became an
authority on diseases of birds.
STRUVE, Otto (1897-1963). Russian-
born US astronomer known for work on
stellar evolution (see star) and primarily
for his contributions to astronomical
SPECTROSCOPY, especially his discovery of
interstellar matter (1938).
STRYCHNINE, poisonous alkaix) id
from NUX VOMICA seeds causing excessive
SPINAL CORD Stimulation. Death results
from spinal convulsions and asphyxia.
STUART, Steuart or Stewart, House of,
ruled Scotland 1371—1714 and Scotland
and England 1603-1714. The first Stuart
king, Robert II (reigned 1371-90) was a
hereditary steward of Scotland whose
father had manied adaughter of Robert
THE BRUCE. Adescendant, James IV, mar¬
ried Margaret, daughter of henry vd of
England. Tlieir grandson, James VI. be¬
came James iof England in 1603. Between
1603 and 1714, .six Stuarts ruled; James I,
his son CHARLES I(1625-49), Charles it
(1660-85), JAMES u(deposed 1688), mary
II (wife of william di) and anne (1702-
14). (For the Stuart pretenders descended
from James II. sec jacobfies.)
STUART, Charles Edward (1720-
1788), pretender to the throne of England.
The grandson of james u, he was known as
the Young Pretender and, in Scotland, as
Bonnie Prince Charlie. After the French
refused to support his cause, he rallied the
Highland clans to invade England, but
was defeated at CuUoden in 1746.
STUART, Gilbert (1755-1828). US
portrait painter, creator of the famous
portrait head of George Washington
(1796). Praised for his color, technique
and psychological insight, he painted
nearly 1,000 portraits and created adis¬
tinctive US portrait style.
STUART, James Ewell Browrt (1833-

species are mantte
water to breed. The largest is the Russian
sturgeon, or Belluga, which grows up to
30ft and 3,200 lb.
STURM UND DRANG (German: stwm
and stress), name given to aperiod of
literary ferment in Germany cl770-84.
fluenced by rousseau, its leading figures,
herder. GOETHE and SCHILLER, cspoused an
antirationalist and rebellious individualism
in opposition to the prevailing classicism.
STUTTER. See speech and spebch dis<»-

In-

D E R S .

STUYVESANT, Pe te r ( c l6 l0 - l 672 ) ,
Dutch governor (1647) of new nitther-
LAND. Autocratic and unpopular, he lost
Dutch territoiy to Connecticut in 1650,
conquered and annexed new Sweden
1655, and finally surrendered New
Netheriand to England in 1664 after his
citizens failed to support him against a
surprise English attack. He retired to his
farm "the Bouwerie," now New York’s
Bowery.
STYRON, William (1925-). US novelist
and winner of the 1968 Pulitzer Prize for
The Confessions of Nat Turner (1967), a
controversial first-person account of an
1831 slave rebellion. Other novels are Lie
Down in Darkness (1951 )and Sophie’s
Choice (1919).
SUBATOMIC PARTICLES, or elemen¬
tary particles, small packets of matter-
energy which are constituent of atoms or
are produced in nuclear reactions or in in¬
teractions between other subatomic parti¬
cles.
SUBLETTE, William Lewis (cl799-
1845). US fur trader and explorer in the
West. Early associated with William ash-
ley and Jedediah smith, he made afortune
and became active in Miss, politics.

i n
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SUBMARINE, aship capable of under¬
water operation. The idea is an old one.
but the first working craft was not built
until 1620, by Comelis Drebbel; it was a
wooden frame covered with greased
leather. Hie first submarine used in war¬
fare was invented by David Bushnell
(1776) . Ca l led the Tur t le , i t was aone-
man, hand-powered, screw-driven vessel
designed to attach mines to enemy ships.
In the Civ i l War the Confederate Stales

produced several submarines. Propulsion,
the major problem, was partly solved by
the Rev. G. W. Garrett, who built asteam-
powered submarine (1880).

In the I890s Johri P. Holland and his
rival Simon Lake designed vessels
powered by gasoline engines on the sur¬
face and by electric motors when sub¬
merged, the forerunners of modem sub¬
marines. They were armed with torpedoes
and guns. Great advances were made
d u r i n g W W I a n d W W U , w h i c h
demonstrated the submarine’s military ef¬
fectiveness.

The German U-boats were notably effi¬
cient , and in t roduced snorkels to h inder
detection while recharging batteries. But
none of these vessels could remain sub¬
merged for very long, and atrue (long¬
te rm) submar ine awa i ted the adven t o f
nuclear power, independent of the oxygen
of the air for propulsion. The first nuclear-
powered submarine was the U.S.S.
Nautilus (1955), which in 1958 made the
first voyage under the polar ice-cap. The
US, Russia, UK and France have nuclear
submarine fleets fitted with bal l ist ic mis¬
siles. The US has three classes of SSBNs
( b a l l i s t i c m i s s i l e s u b m a r i n e , n u c l e a r -
powered) in deployment: the Polaris,
which is being phased out; the Poseidon;
and the ul tramodern Trident. Submarines
when on station at sea are the most surviv-
able of the nuclear strategic systems.

Modem submarines are streamlined ves¬
sels, generally with adouble hull, the
inner being apressure hull with fuel and
ballast tanks between it and Che outer hull.

The submarine submerges by flooding its
ballast tanks to reach neutral buoyancy,
i.e., displacing its own weight of water
(see ARCHIMEDES), and dives using its
hydrofoil diving planes. Submarines are
equipped with periscopes and inertial
guidance systems. As well as their
military uses, submarines are used for
oceanographic research and exploration,
salvage and rescue.
SUBWAY, an underground railroad sys¬
tem designed for efficient urban and sub¬

urban passengCT transport. The tunnels
usually follow the lines of streets, for ease
of construction by the cut-and<over
method in which an arched tunnel is built

in an open trench, covered with earth and
the street restored. Outlying parts of the
system usually emerge to the surface. The
first subway was built in London (1860-
63) by the cut-and-cover method; it used
steam trains and was asuccess despite
fumes.

Athree-mile section of London subway
was bui l t (1886-90) using ashie ld
developed by J. H. Greathead: this is a
large cylindrical steel tube forced forward
through the clay by hydraulic Jacks; the
day is removed and the tunnel walls built.
Deep tunnels are thus possible, and there
is no sur face d ismrbance . Th is London

"tube" was the first to use electrically-
powered trains, which soon replaced
steam trains everywhere. Elevators were
provided for the deep stations, later mostly
replaced by escalators.

Many cities throughout the world fol¬
lowed London’s lead, notably Paris (the
Metro, begun 1898) and New York
(begun 1900). The New York subway,
using the multiple-unit trains develop^
by Frank sprague, is now the largest in the
world. The Moscow subway (begun 1931)
is noted for its palatial marble stations.

With increasing road traffic congestion
in the 1990s, the value of subways was
apparent, and many cities extended, im¬
proved and automated their systems; some
introduced quieter rubber-tired trains run-
oing on concrete guideways.
S U C C O T R S e e s u k k o t h .
SUCCULENTS, plants that have swollen
leaves or stems and are thus adapted to
living in arid regions, cacti are the most
familiar but representatives occur in other
fami l ies ,
(stonecrops
Aizoaceae (Jiving stones, raesembryan-
ihemum). Many succulents have attractive
foliage and coloiful, though often short¬
lived, flowers.

SUCKER, afreshwater, bottom-living
fish related to the minnows. Most suckers
live in North America, but there are afew
in Asia. They have thick lips and feed by
sucking. Some suck up mud and eject in¬
edible matter, others turn over pebbles and
suck the animals attached to the underside,
and afew have hard lips for scraping
rocks.

SUCKLING, Sir John (1609-1642),
English poet, wit, soldier and courtier, one
of the CAVAUER POETS. He is remembered

notably the Crassulaceae
and houseleeks) and
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for his graceful love lyrics, collected after
his death in FragmentaAurea (1646).
SUCRE, Antonio Jose de (1795-1830)
South American revolutionary leader,
Bolivar’s chief aide and first president of
Bolivia (1826-28). He liberated Colom¬
bia, Ecuador and Peru from Spanish rule,
with afinal victory at Ayacucho (1824).
He retired to Ecuador 1828. but returned
to repel aPeruvian attack 1829. He was
assassinated after presiding over acon¬
gress aimed at keeping Ecuador, Colom¬
bia and Venezuela united.
SUCRE, legal capital of BOLtviA, some
8,500ft high in the Andes, about 250mi
SE of La Paz, the administrative capital.
Founded in 1538, i t is now acommercial
and agricultural center. Pop 103.500.
SUCROSE, (C12H22O11), or cane sugar,
disaccharide carbohydrate, commercially
obtained from sugar beet. suoarOane and
sweet SORGHUM. As table sugar, sucrose is
the most important of the sugars. It
comprises aglucose unit joined to afruc¬
tose unit. Sucrose, glucose and fructose all
exhibit optical activity and when sucrose
is hydrolyzed the rotation changes from
right to left. This is called inversion, and
an equimolar mixture of glucose and fruc¬
tose is called invert sugar. "Hie enzyme
which hydrolyzes sucrose to glucose and
fructose is called invertase.
SUDAN, the largest country in Africa, lies
Sof Egypt and Wof Ethiopia; its NE
coastline is along the Red Sea.

Nand W. There are mountains in the NE,
S. center and W. The country is bisected
by the N-flowing Nile and its tributaries,
along which the bulk of the population
and almost al l the towns are found The
climate is hot and rainfall ranges from al¬
most nil in the Nto almost 60in per year
in the S.

People There are two main groups: the
Arab-speaking Muslims of the Nwho
make up over 75% of the population, and
the black African and Nilotic peoples of
the S, mainly animisi in belief There have
been continuing disputes between Nand
S, the latter resisting Muslim domination.
About 70% of the people are rural, and the
rate of illiteracy is high. There are, how¬
ever. several universities.
Economy. The Sudan is basically agricul¬
tural, and most f^ple live by subsistence
farming. The chief cash crops are cotton,
gum arabic and peanuts. Domestic crops
include millet, sorghum, wheat and sugar¬
cane. Livestock are raised in large num¬
bers. Manufacturing is limited. The only
port is Port Sudan on the Red Sea.
History. Called nubu in ancient times, N
Sudan was colonized by Egypt c2000 BC.
By 800 BC it had come under the Cush
kingdom, which by 600 AD had given
way to independent Coptic Christian
states. In the 13th-15th centuries ihe.se col¬
lapsed under Muslim expansion, and the
Muslim FunJ state was established, lasting
until Egypt invaded the Sudan in 1821.
The nationalist mahdi led arevolt in 1881,
after which aseries of campaigns resulted
in joint Anglo-Egyptian rule in 1899.

Since independence in 1956 the country
has had alternating military and civilian
governments. President Ja’Far Muham¬
mad Numayri (or Nimeity), who came to
power in 1969, ended a17-year civil war
between Nand Sin 1972, but fighting
began again in 1983 after he imposed Is¬
lamic law. Nimeiry was deposed by a
mil i tary coup in 1986. Ashort- l ived
civilian government was overthrown in
1989 by Lt. Gen. Omar Hassan al-Bashir,
who banned opposition parties, jailed
dissidents, and blocked international relief
efforts in rebel-held areas in the Christian
and animist south.

The civil war continued into the 1990s.
Meanwhile, the fundamentalist Islamic
government suppressed corruption, began
to invest in infrastructure, and pursued
ffee-market economic policies adhering
rigorou.sly (0 Islamic law.
SUDAN GRASS, hay plant in the grass
family. Farmers grow it to feed their live-

Official name: Democratic Republic of
the Sudan

Capital: Khartoum
Area: 996,757sq mi
Population: 27,220,000
Growth ra te : 3 .0%
Languages: Arabic; English
Religions: Muslim, Animist. Christian
Monetary unit(s): 1Sudanese pound
=100 piastres

Land. Sudan has swamp and tropical rain
forest in the S, savanna grassland in the
central region, desert and semidesert in the
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stocL Sudan grass, first grown in the
south and southeast, now is found
duxHighoui the US.
S U D D E N I N FA N T D E AT H S Y N ¬
DROME, sudden unexpected death of an
apparently healthy infant. Also known as
crib death or cot death. Victim’s ages
range from 2weeks to 1year. The causes
are difficult and sometimes impossible to
d e t & m i n e .
SUDETENLAND, region of WCzech
Republic. Originally it designated the btm
of the Sudetes Mts on the Bohemia-Silesia
border, but came to apply to all the Ger¬
man-speaking Bohemian and Moravian
borderiands incorporated into Czechos¬
lovakia in 1919. The Sudetenland was
ceded to Nazi Germany by the munkh
AORiffiMENT in 1938, and restored to
Czechoslovakia in 1945.
SUEZ CANAL, ship canal in Egypt link¬
ing the Red Sea with the EMediterranean;
101 mi long, it cut over 4,000nii off the
route from Britain to India and has been a
majCH- commercial waterway since its
opening in 1869. Without locks, the canal
runs N-S, passing through Lake Timsah
and the Bitter Lakes. It has aminimum
width of 179ft and adredged depth of al¬
most 4M. Woric began in 1859 under de
LESSEPS, after the .Ottoman khedive of
Egypt had conceded a99-year lease to the
Suez Canal Company. The controlling in¬
terest was French, and in 1875 the khedive
sold his 44% shareholding to the British
government, which had initially been
host i le .

An international convention guarantee¬
ing the canal’s neutrality was signed in
1888- Egyptian interest increased after
1936and culminated in 1956 when nasser
nationalized the canal, prompting an in¬
vasion by Britain and France. After UN
intervention the canal reopened in 1957
under Egyptian control. It was closed
again by the arab-israf4-i war of 1967, but
in 1974 agreement was reached, and aftM
the canal had been cleared of wreckage it

reopened in 1975. TTie canal was
deepened 1976-80 to permit the passage
of oil tankers up to 500,000 tons and 53ft
draf t .
SUFFRAGE, in representative govern¬
ment, the right to vote in electing public
officials and adopting or rejecting
proposed legislation. The basic qualifica¬
tions for suffrage are similar everywhere,
although there are minor variations from
country to country. Usually only the adult
citizens of acountry are elipble to vote
there, the minimum age varying from 18

to 25 years.
SUFISM, Muslim mystical philosophical
and literaiy mov^ent dating from the
lOih and llth centuries. Stressing per¬
sonal communion with God, it has spread
throughout Islam in avariety of forms.
SUGAR BEET, Beta vulgaris, aplant
whose swollen root provides almost half
the world’s sugar, it was first extensively
grown in Europe to replace cane sugar
from the WIndies, supplies of which were
cut off during the Napoleonic Wars. Care¬
ful breeding has improved the sugar yield.
Sugar beet is grown in all temperate areas
where cool summers Misure good sugar
formation. Family: Chenopodiaceae.
SUGARCANE, g ŝ of the genus Sac-
charum, from which the world obtains
over half its sugar. Originally native to B
Asia, it has been grown extensively in the
Indies and America since the 18th century
and now is cultivated in most warm humid
areas. The fibrous material (bagasse) left
aft«' juice extraction is made into board.
Family; Gramineae.
SUGARS, sweet, soluble carbohydrates
(of general formula CtfHzOjy),
t h e m o n o s a c c h a r i d e s a n d
char ides .

M o n o s a c c h a r i d e s c a n n o t b e f u r t h e r
degraded by hydrolysis and contain a
single chain of carbon atoms. They nor¬
mally have the suftix -ose and aprefix
indicating the length of the carbon chain;
thus trioses, tetroses, pentoses, hexoses
and heptoses contain 3.4,5, 6and 7carb¬
on atoms respectively. The most abundant
natural monosaccharides are the hexoses,
CeHizOe (including glucose), and the
pentoses, C5H10O5 (including xylose).
Many different isomers of these sugars are
possible and often have names reflecting
their source, or aproperty, e.g., fructose is
found in fruit, arabinose in gum arable and
the pentose, xylose, in wool.

D i s a c c h a r i d e s c o n t a i n t w o m o n o s a c ¬
charide units joined by an oxygen bridge.
Their chemied and physical properties are
similar to those of monosaccharides. The
most important disaccharides are suotoSE
(cane sugar), lactose and maltose (Table
sugar consists of sucrose). The most char¬
acteristic property of sugars is their sweet¬
ness. If we accord sucrose an arbitrary
sweetness of 100. then glucose scores 74,
fructose 173, lactose 16, radtose 33,
xylose 40 (compare saccharin 55,000).
The sweetness of sugars is correlated with
their solubility.
SUGGESTION, process whereby an in¬
dividual suspends his critical faculties and

c o m p o s i n g
t h e d i s a c -

w a s
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thus accepts ideas and beliefs that may be
contrary to his own. People under hyp¬
nosis are particularly suggestible, as are
those in astate of exhaustion.

Heterosuggestion (dependent on an ex¬
terior source) is usually verbally derived,
but may involve any of the senses.

Autosuggestion implies thitt the in¬
dividual himself is the source.

Mass suggestion is one of the main
aims of advertising.
SUHARTO (1921- ), pre.sident of In¬
donesia from 1968. Aveteran general, he
opposed the corrupt sukarno regime and
crushed the communist coup it sponsored
in 1965; he has held effective power since,
and has restored the country’s prosperity.
SUICIDE, the act of voluntarily taking
one's own life. In some societies (notably
Japan; see hara-kiri) suicide is accepted
or even expected in the face of disgrace.
Judaism. Islam and Christianity, however,
c o n s i d e r i t a s i n . U n t i l 1 9 6 1 t h e U K

sought to discourage it by making it a
crime, and it still is in some US states.
Motivation varies enormously where there
is no social sanction: asuicide attempt is
often thought to be an implicit "plea" for
help, and may result from extreme depres¬
sion. Several notable literary figures have
died in this manner, among them Ernest
Hemingway, Sylvia Plath, and Arthur
Koes t l e r.
SUITE, musical form developed in Ger¬
many and France in the I7ih and 18th cen¬
turies. consisting of aset of dance move¬
ments in the same or related keys. The
regular combination was allemande,
courante. sarabande, gigue; additional
movements such as the minuet, gavotte or
bour6e could be added.
SUKARNO (1901-1970X first president
of Indonesia 1945-67. Aleader of the in¬
dependence movement from 1927, he col¬
laborated with the Japanese in WWl, and
was instrumental in creating the republic
in 1945. His flamboyant and comi^ rule
became adictatorship in 1959; he veered
t o w a r d t h e c o m m u n i s t b l o c , w h i l e h i s
policies ruined the economy. Implicated in
an attempted communist coup (1965), he
was gradually ousted by suharto.
SUKKOTH, or Fenst of Tabernacles, an
auiuinn Jewish festival lasting eight days,
during which meals are taken in huts (suk-
k o t ) r o o f e d w i t h b r a n c h e s a n d f r u i t s
reminiscent of those built in the fields by
ancient harvesters.

SULEIMAN!, (1494-1566), sultan of
the Ottoman Empire 1520-̂ . He ex¬
tended its borders Wto Budapest and Eto

Persia and maintained apowerful Mediter¬
ranean fleet. Called the Magnificent by
European.s and Kanuni (lawgiver) by his
subjects, he brought TuAish culture and
statecraft to its zenith.

SULFA DRUGS, or sulfonamides, syn¬
thetic compounds (containing the SChNHi
group) that inhibit the multiplication of in¬
vading BACiBRUU thus allowing the
body's cellular defense mechanisms to
suppress infection. The first sulfa drug,
suifa-nilamide (Prontosil), was syn¬
thesized in 1908 and used widely as adye.
before in 1935, Gerhard Domagk reported
its effectiveness against streftococci
Since then it ha.s proved effective against
several other bacteria including those
causing scarlet FEVFJt, certain venereal
DiSEA-SES and MENtNcms. This and the
many other sulfa drugs are now generally
used in conjunction with antibiotics.
SULFUR (S), nonmeial in Group VIA of
the PERIODIC TABLE. There are large
deposits in Tex. and La., and in Japan.
Sicily and Mexico; the American sulfur is
extracted by the Frasch proces.s. It is also
recovered from natural gas and petroleum.
Combined sul fur occurs as su l fa tes and

sulfides. There are two main allotropes of
sulfur (see allotropy) the yellow, brittle
rhombic form is stable up to 95.6*C,
above which monoclinic sulfur (almost
colorless) is stable. Both forms are soluble
in carbon disulfide; they consist of eight-
membered rings Ss.

Plastic sulphur is an amorphous form
made by suddenly cooling boiling sulfur.
Sulfur is reactive, combining with most
other elements. It is used in gunpowder,
matches, as afungicide and insecticide,
and to vulcanize rubber.

AW 32.1. mp 1!3’C (rh). 119*C (mono).
bp445'C, sg2.07(rh, 20'C).
SULGRAVE MANOR, home of the an¬
cestors of George Washington, first presi¬
dent of the US. It is located in Sulgrave, a
village in Northamptonshire, England. It
is now amuseum, furnished and restored
t o r e fl e c t t h e p e r i o d w h e n t h e
Washingtons lived there.
SULLIVAN, Anne (1866-1936), US’
teacher of Helen keller. Partially blind
herself, in 1887 she taught Helen to read
and communicate through the touch al¬
phabet, and became her lifelong com¬
panion.
S U L L I VA N , S i r A r t h u r S e y m o u r
(1842-1900), British composer best
known for his partnership with W. S. gil¬
bert on their famous operenas. He also
composed oratorios, grand operas and
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MESOPOTAMIA from earliest times, with a
great civilization dating from c3300 BC.
They established agriculture-based city-
states such as Erech, Kish, Nippur and Ur,
built irrigation canals, and achieved
remarkable technical and artistic prowess,
developing cuneiform writing. Sumer fell
to the Aidcad kingdom c24(X) BC, and
a f te r ab r i e f rev i va l c2000 BC was ab¬
sorbed into BABYLONIA.
SUMMIT MEETINGS, meetings be¬
tween heads of government, particularly
US presidents. and Soviet leaders since
1959 to deal with problems arising from
superpower rivalry. The dates, locations,
and participants of US-Soviet summit
meetings are as follows: Sept. 1959, Camp
David, Md. (Eisenhower and Khrush¬
chev); May 1960, Paris (Eisenhower and
Khrushchev); June 1961, Vienna (Ken¬
nedy and Khrushchev); June 1967,
GlaKboro, N.J. (Johnson and Kosygin);
M a y 1 9 7 2 , M o s c o w ( N i x o n a n d
Brezhnev); June 1973, Washington
(Nixon and Brezhnev); June-July 1974,
Moscow (Nixon and Brezhnev); Nov.
1974, Vlâ vostok (Ford and Brezhnev);
June 1979, Vienna (Carter and Brezhnev);
Nov. 1985, Geneva (Reagan and Gor¬
bachev); Oct. 1986, Reykjavik (Reagan
and Grachev); May-June 1988. Mos¬
cow (Reagan and Gorbachev).
SUMNER, Charles (1811-1874), US an-
fislavery politician, senator from Mass.
1851-74. Alaw ĝ uate (1833), he be¬
came an aggressive abolitionist and
worked for world peace and prison and
e d u c a t i o n a l r e f o r m . C h a i r m a n o f t h e
Senate Foreign Relations Committee
(186171), he was aprominent radical
Republican during RECXiNSTRucnoN, and
active in impeaching President Andrew
J O H N S O N .

SUMNER, Wi l l iam Graham (1840-
1910), US sociologist who expounded so¬
c i a l D a r w i n i s m . T h i s b e l i e f , b a s e d o n
DARWIN'S theory of evolution, stated that
social progress depends upon unrestrained
competition, economic laissez-faire and
acceptance of inherent inequalities. He
wrote Folkways (1907), examining the
role of custom in society.
SUMO, type of Japanese wrestling in
which great importance is put on size and
weight, poundages up to 300 being not
uncommon. The contests are usually brief.
SUMTER, Thomas (1734-1832), par¬
t i s a n o f t h e A m e r i c a n R e v o l u t i o n w h o

formed aguerrilla band and harassed the
British in the Carolina campaign (1780-
81). He had notable successes at Hanging

hymn tunes whose popularity has not en¬
dured to the same extent.
SULLIVAN, Harry Stock (1892-1949),
US psychiatrist who made important con¬
tributions to schizophrenia studies and
originated the idea that psychiatry
depends on study of interpersonal rela¬
tions (including that between therapist and
patient).
SULLIVAN, John (1740-1795), US sol¬
dier and statesman. He distinguished him¬
self in the revolutionary war, and was
N.H. delegate to the Continental Congress
(1774-75,1780-81) and three times presi¬
dent of N.H. (1786-89).
SULLIVAN, John L(awrence) (1858-
1918), US boxer, last world heavywei^t
champion 1882-89 under London Prize
Ring (bareknuckle) rules. He lost his first
defense of it under queensbury rules in
1892 to "Gentleman" Jim Corbett after 21
rounds. The colorful "Boston Strong Boy"
was the first nationally famous boxing
champion.
SULLIVAN, Louis Henry (1856-1924),
US architect famous for his office build¬
ings that pioneoed modem design. He
was aptmncr of Dankmar adler in
Chicago (1881-95). His works include the
Auditorium (1889) and the Carson Pirie
Scott building (1899-1904) in Chicago,
and the Guaranty Building in Buffalo
(1894-95). His fiinctionalisin was- ex¬
pressed in his famous maxim "form fol¬
lows ftmetion." Frank Lloyd wrkiht was
his pupil.
SULLY, Thomas (1783-1872), EngLsh-
bom US portrait painter. He studied brief¬
ly under Gilbert stuart, and becanw
popular and prolific. Queen Victoria
(1839) and several US presidents sat for
h i m .
SULU ARCHIPELAGO, group of over
400 volcanic islands and coral islets in the
SW Philippines. They are heavily
forested. Marine products (fish, turtles,
pearls, sea cucumbers) forai the economic
mainstay of the population of Muslim
M O R O S .

SUMATRA, second-largest island of In¬
donesia. On the Equator, with ahot, wet
climate, it is heavily forested and rich in
oil, bauxite and coal, producing 70% of
Indonesia’s wealth, ̂ port crops include
rubber, coffee, pepper and tobacco.
Medan and Palembang are the chief cities.
SUMER, Spart of ancient MESOperrAi^
in the fertile area at the head of the Persian
Gulf in modem Iraq. It was the site of the
SUMERIAN civiUzalion.
S U M E R I A N S , i n h a b i i r m t s o f S
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Rock. Fishdam Ford and Blackstock. Fort
Sumter in Charleston harbor was named
for h im.
SUN, the star about which the earth and
the other planets of the solar sv.stcm
revolve. The sun is an incandescent ball of

gases, by mass 69.5% hydrogen; 28%
helium: 2.5% carbon, nitrogen, oxygen,
sulfur, silicon, iron and magnesium
altogether, and traces of other element.s. It
has adiameter of about l,393Mm, and
rotates more rapidly at the equator (24.63
days) than at the poles (about 34 days).

Although the sun is entirely gaseous, its
distance creates the optical illusion that it
has asurface: this visible edge is called
the photosphere. It is at atemperature of
about 6000K, cool compared to the center
of the sun (13.(X)0,00OK) or the corona
(average 2,O0O,OO0K); the photospheres of
other stars may be at temperatures of less
t h a n 2 0 0 0 K o r m o r e t h a n 5 0 0 . 0 0 0 K .
A b o v e t h e p h o t o s p h e r e l i e s t h e
chromosphere, an iiregular layer of gases
between I.SMm and 15Mm in depth. It is
in the chromosphere that sunspots, flares
and prominences occur: these last are
great plumes of gas that surge out into the
corona and occasionally off into space.

The corona is the sparse outer atmos¬
phere of the sun. During solar ecui^bs it
may be seen to extend several thousand
megameters and to be as bright as the full
moon, though in fact it extends to the otbit
of JUPITER. The earth lies within the par¬
ticles and radiation flowing outward from
the sun, termed the solar wind. The sun is
anormal c tar. common in character is t ics
although slightly smaller than average. It
lies in one of the spiral arms of the milky
W A Y .

They are rather long-tailed, and live chief¬
ly on nectar, and are 3to 6in long.
SUNBURN, burning effect on the skin
following prolonged exposure to ultra¬
violet RADIATION from the sun, common in
travelers from temperate zones to hot
climates. First-degree burns may occur
but usually only adelayed erythema is
seen with extreme skin .sensitivity. Sys¬
temic disturbance occurs in severe cases.
Fair-skinned persons are most susceptible.
SUNDA ISLANDS, islands of the W
Malay archipelago, lying between the S
China Sea and the Indian Ocean. They
comprise the Greater Sundas (notably
(Java, Sumatra. Borneo and Sulawesi),
and the Lesser Sundas (notably Bali. Lom¬
bok, Alor and Timor).
SUN DANCE, religious ceremony ob¬
served by anumber of Plains tribes of
American Indians during the 19th century,
involving fasting, self-torture and the
seeking of visions.
S U N D AY, B i l l y ( 1 8 6 2 - 1 9 3 5 ) , U S
revivalist preacher noted for his flam¬
boyance and his vivid version of fun¬
damentalist theology. He claimed to have
saved over amillion souls and is thought
to have collected over $1 million in doing
so. He was aprofessional baseball player
before his conversion.
SUNDEW, any flowering plant of the
family Droseraceae, comprising about
100 species notable for their ability to trap

i n s e c t s . T h e m o s t c o m m o n N o r t h
American sundew (Drosera rotundifolia)
has small white or pinkish flowers. The
round, flat leaves with purplish hairs nar¬
row abruptly to along fussy stalk. The
fruit is spindleshaped.
SUNDIAL, ancient type of CLOCK, still
usedSUNBELT AND FROSTBELT, popular

terms designating, respectively, the
southern tier of states stretching from N.C.
to Calif, and the states of the Northeast
and Midwest. The Frostbelt states, besides
their more rigorous climate, are charac¬
terized by aging industrial plants and
u r b a n i n f r a s t r u c t u r e s , u n i o n i z e d l a b o r,
high rates of unemployment and poverty,
static or declining populations, and the
severe fiscal problems these conditions
impose on state and local governments.
By (often exaggerated) contrast, the Sun¬
belt states are characterized by burgeoning
economic development, expanding cities,
rising populations (due to migration from
the Frostbelt states), and increasing politi¬
cal importance.
SUNBIRD, any of about 95 species, that
have brilliant plumage in breeding males.

(though rarely) in its original fonn. It
consists of astyle parallel to the earth’s
axis that casts ashadow on the calibrated
dial plate, which may be horizontal or ver¬
tical. It assumes chat the sun's apparent
motion lies always on the celestial equator
(see CELESTIAL sphere). Sundials usually
show local TIME but may be calibrated to
show standard time.
SUNFISH, popular sports fish of North
America. It is found in fresh water and is
ex t reme ly abundan t . The body i s
perchlike: deep, flattened and with along
dorsal fin. The largest sunfishes are the
bass and the crappies, the true sunfishes
being smaUer. 'Hie Sacramento perch is
the only sunfish native to the west of the
Rockies. Male sunfishes dig nests in sand
and guard the eggs.
SUNFLOWER, tall plants of the genus
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circumference 150ft below ground,
ftotons will first be boosted to high ener¬
gy levels in the linear and three circular
accelerators before being fed into the main
ring, where they will be propelled by su¬
perconducting magnets, some in aclock¬
wise direction, some counterclockwise. At
certain sites, special magnets will force
the protons to collide, producing debris
that is expected to piovide insights into
the fundamental building blocks and fen¬
ces of nature.

The supercollider, considered essential
for the future of high-energy physics, will
be the largest and most costly scientifle in¬
strument in tbe world. At present, the
Tevatron accelerator at the Fermi National
Laboratory at Batavia, Ul, is the world’s
largest accelerator and the only one using
superconducting magnets. It is about 4mi
in cucumference aAd can collide particles
with acombined energy of about 2trillion
electron volts. The supercollider will use
an accelerator the size of the Tevatron to

feed particles into its main ring, where
tiiey will collide at acombined energy of
about 20 tr i l l ion electron volts. (See ac-
CEliRATORS. PARTICLE.)
SUPERCONDUCTIVITY, acondi t ion
occurring in many metals, alloys, etc., at
low temperatures, involving zero electrical
RESISTANCE and perfect diamagnetism. In
s u c h a m a t e r i a l a n e l e c t r i c c u n e n t w i l l
persist indefinitely without any driving
voltage and applied magnetic fields are
exaefly cancel̂  out by the magnetization
they produce.

In type Isuperconductors, both these
propeities disappear abruptly when the
temperature or applied magnetic field ex¬
ceed critical values (typically 5K and
lOE^A/m), but in type nsuperconduc¬
tors the diamagnetism decay is spread
over arange of field values.
SUPEREGO, aterm coined by Sigmund
fteud meaning the intrapsychic, mostly un¬
conscious siracnirc of personality which
represents social and cultural standards.
The superego develops as aresult of an in-
trojectiun and identification of the child
with the parents.
SUPERFLUIDITY, the property where¬
by superfluids such as liquid keuum
below 2.186K exhibit apparently friction-
less flow. The effect requires quantum
MECHANICS for its explanation.
SUPERIOR, Lake, largest of the North
American great lakes, the world’s largest
freshwater lake. It is about 350mi long
and 160mi wide, covering approximately
31,800sq mi and having amaximum depth

HelUmthus. with large diskshaped yellow
and brown flowers which twist around to
face the sun. Most of the 60 species are
native to the US. Hie common sunflower
(HelUmthus annuus) is cultivated in many
parts of the world. The seeds yield an oil
and d ie remainder becomes cat t le feed.
Family: Compositae.
SUNG, one of the strongest Chinese
dynasties, founded in 960 AD by Chao
K’uang-yin. It was swept away by the
Mongols in the 1270s and replaced by the
YUAN dynasty. The empire at its zenith
reached from the great wall op china in
the Nto Hainan in the S. The period was
one of great economic and cuimial ad¬
vance.
SUNNITES, the orthodox majority of the
followers of isl^m, distinct from the
SHi'jTES. The term refers to the traditional
Way (sunna) of the Prophet mohammhi.
SUNSPOT^ apparently dark spots
visible on the face of the sun. Vortices of
gas associated with strong electromagnetic
activity, their dark appearance is merely
one of contrast with the surrounding
photosphere.
SUNSTROKE,
body TEMPERATURE and failure of sweating
in hot climates, often following exertion.
nci iBiiiM COMA and convulsions may
develop suddenly and rapid cooling
should be effected.
SUN YAT-SEN (1866-1925), Chinese
revolutionary, revered as the ideological
father of modem China. Influenced by
MARX and Henry george, he founded
(1894) amovement against the manchus.
Exiled in 1895, he formulated the prin¬
ciples of democracy, nationalism and
socialism underlying the KUOMurrANO. the
party he found̂  and led. In 1911 tbe
Manchus were overthrown and Sun
returned to China.

First president of the new republic, he
soon resigned (1912) to yOan shih-kai,
whose rule b«ame increasingly dic¬
tatorial. After asecond exile (1913-17), in
1921 Sun led arival "national" govern¬
ment at Canton. In the ensuing straggle
against the rulers in Peking, he cooperated
with the communists and orgaidzed a
military academy under chiang kai.shbk
who succeeded him on his death. (See also
c h i n a )
S U P E R C O L L I D E R , a p a r t i c l e a c ¬
celerator to be built by the US Department
of Energy near Dallas, Tex., at acost of
$6 billion. It will consist of alinear ac¬
celerator, three progressively larger cir¬
cular accelerators, and amain ring 53mi in

heatstroke, rise ino r
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of over 1.330ft- It is bounded Eand Nby
Ontario, Wby Minn., and Sby Wis. and
Mich. Some 200 rivers drain into it, the
largest being the Si. Louis. It is part of the
S A I N T L A W R E N C E S E A W A Y A N D G R E A T L A K E S

WATERWAY, its principal port, Duluth-Su¬
perior, marking the Wend of that system.
SUPERNOVA, a.nova which initially be¬
haves l i ke o the r novae bu t , a f te r a few
days at maximum brightness, increases to
afar higher level of luminosity (a super¬
nova in the Andromeda galaxy, 1885, was
one tenth as bright as the entire galaxy), ft
is thought that supemovae may be caused
by the gravitational collapse of astar, or
cloud of gas and dust, into aneutron ctar.
Asupernova in the galaxy called the
Large Magellanic Cloud was detected on
earth on Feb. 24, 1987, the first relatively
close supernova—160,000 light years
away—to appear since 1604.
SUPERSONICS, the study of fluid flow
at velocities greater than that of sound,
usually with reference to the supersonic
flight of AIRPLANES and missiles when the
relative velocity of the solid object and the
air is greater than the local velocity of
sound propagation.
S U P P L E M E N T A L S E C U R I T Y I N ¬
COME (SSI), federal welfare program
that provides monthly cash payments to
persons with inadequate incomes (includ¬
ing SOCIAL SECURITY benefits) who are 65
or over, blind, ot disabled. The program is
administered by the Social Security Ad¬
ministration but financed out of general
revenue. Some states supplement the basic
SSI grant with grants of their own.
SUPPLY AND DEMAND, in econo¬
mics, central concepts which seek to ex¬
plain changes in prices, production and
consumption of goods and services.
Demand for aproduct depends largely on
its price: usually, the higher the price, the
less the quantity demanded. This relation¬
ship may be plotted as ademand curve. A
supply curve may similarly be obtained
showing that supply of aproduct is related
to its price. TTie intersection of the two
curves shows the equilibrium between the
amount demanded and the amount sup¬
plied at agiven price. Demand may also
be explained by utility, while supply can
be explained by the producer's profit mo¬
tive. The ecODomic theory of supply side
ECWOMics emphasizes the supply of
goods, whereas keynesian economics
places more attention on demand.
SUPPLY-SIDE ECONOMICS, theory
of economic management that focuses on
st imulat ing product ion ra ther than

manipulating demand. In the traditional
dichotomy between supply and demand,
supply-side economists emphasize the
former as opposed to the emphasis of
KEYNESIAN ECWoMics on the latter. The
chief measure advocated by supply-siders
for the US today is drastic tax reduction,
which is intended to inspire increased in¬
vestment in business, leading to higher
employment. The theory also calls for a
cutback in govenunent spending to
a c h i e v e a b a l a n c e d a n d m u c h s m a l l e r
budget, thus eliminating deficit spending
which causes inflat ion and dra ins funds
from the private sector.
SUPREME COURT, highest court of the
US. with the authority to adjudicate all
cases arising under US law, including con¬
sti tut ional matters. The number of mem¬
ber justices is set by statute and so has
varied; presently the Court has aChief
Justice and eight Associate Justices.

The president appoints the justices as
vacanc ies ar ise , bu t nominees must be
confirmed by majority vote of the senate.
Most nominees are easily confirmed, but
the process is not perfunctory: Richard
N i x o n h a d t w o s u c c e s s i v e n o m i n e e s
rejected by the senate in 1970.

Great care is taken in confirmation since
justices serve "during good behavior" for
life or until retirement. Tlicy can, how¬
ever, be impeached and convicted for high
crimes and misdemeanors. Although
theoretically above politics, the Court is
vitally important to them, since it alone
can determine the constitutionality of both
stale and federal laws. This power of
"judicial review" is not explicitly stated in
the Constitution, but is rather an opera¬
tional precedent established by Chief Jus¬
tice John MARSHALL in the cases of mar-
BURY vMADISON (1803) and martin V.
HUNTERS LESSEE (1816). It may also over¬
rule i ts own previous dxxisions, a
provision that ha.s kept it aliving, vital
body able to change with the times. A
good example of this is the decision in
BROWN V. BOARD OF EDUCATION (1954) for¬
bidding racial segregation in education,
w h i c h o v e r r u l e d p l e s s y v . f e r g u s o n
(1896). In 1981, Sandra Day O'COnnor be¬
came the first woman to sit on the High
C o u d .
S U P R E M E S O V I E T, i n t h e f o r m e r
USSR, the supreme state and legislative
body. Its two chambers-the 767-member
Soviet of the Union and the 750-member
Soviet of Naiionalitjes-had equal legisla¬
tive rights, were elected to four-year terms
and met twice ayear.
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highlands and flat Atlantic coast Hie
climate is tropical, with heavy rains.
People and Economy. The {wpulation
consists of about 38% East Indians. 31%
C r e o l e s , 1 5 % J a v a n e s e , 1 0 % B u s h
Negroes and 6% Europeans, Chinese and
Amerindians. The official language is
Dutch, but most people speak the Creole
Sranang Tongo. Hindi, Javanese, Chinese,
English. French and Spanish are also
sp^n. The traditional basis of the
economy is bauxite, but andgovemment
guerrillas shut down the largest bauxite
mine and one of the nation’s processing
plants in 1987. The main crops are rice,
sugar, friiits, coffee and bananas.

SURFACE TENSION, FORCE existing in
any boundary surface of aliquid such that
the surface lends to assume tiie minimum
possible area. It is defined as the force
perpendicular to aline of unit ien^
drawn on t he su r face . Su r face t ens ion
arises from the cohesive forces between
liquid molecules and makes aliquid sur¬
face b^ave as if it had an elastic
membrane stretched over it Thus, the
weight of aneedle floated on water makes
adepression in the surface. Surface ten¬
sion governs the wetting properties of li¬
quids, CAPILLARITY and detergent action.
SURFING, the art of riding awooden or
foam plastic surfboard on the fast-moving
incline of awave. It requires exception^
balance, timing and coordination. Surfing
originated in Hawaii and has become an
international sport with partcular
popularity along the coasts of California.
Australia, Brazil, Peru and South Africa.
SURGERY, the branch of medicine chief¬
ly concerned with manual operations to
remove or repair diseased, damaged or
deformed body tissues. With time, surgery
has become more complex and has split
up into anumber of specialities. In 1970
ten surgical speciality boards existed in
the US and Canada: genera! surgery; oph-
thalmmxxiy; oioiaryngoiogy: obstetrics
and GYNECouxiY; orthopedics; colon and
rectal surgery: urology; plastic surgery:
neurosurgery, and thoracic (chest) surgery.

Otolaryngology deals with the eak, lar¬
ynx (voicebox) and upper respiratory
tract: tonsillectomy is one of its most com¬
mon operations. Colon and rectal
surgery deals with the large intestine.

Uroio^cal surgery deals with the uri¬
nary system (kidneys, ureiers, bladder,
urethra) and male reproductive system.
Neurosurgery deals with the nervous
SYSTEM (BRAIN. SPINAL CORD, ncTves); com¬
mon operations include the removal of
TUMORS, die repair of damage caused by
severe injury, and the cutting of dorsal
roots (rhizotomy) and certain parts of the
spinal cord (cordotomy) to relieve un¬
manageable pain.

Thoradc surgery deals with structures
within the chest cavity. There are also a
number of subspecialities; thus cardiovas¬
cular surgery, asubspeciality of thoracic
surgery, deals with the heart and major
blo^ vessels.
SURINAME, republic on the NE coast of
South America, bounded Wby Guyana, S
by Brazil and Eby French Guiana.
Land. The country, about the size of
GcMgia, consists of unexplored forested

Official name: Republic of Suriname
Capital; Paramarî
Area: 63,251sqmi
Population; 402,500
Growth ra te : 1 .4%
Languages; Dutch, Sranang Tongo,
Hindi, Javanese
Religions: (Thristian, Hindu. Muslim
Monetary unit(s): 1Suriname guilder
=100 cents

History. England gave Suriname to the
Dutch (1667) in exchange for New
Amsterdam (now New York City), and
the country was subsequently known as
Dutch Guiana. It became aself-governing
part of the Netherlands in 1954 and gained
full independence in 1975. The first years
of independence were marked by an ex¬
odus of some 40,(XX) Surinamese to the
Netherlands and by border disputes with
French Guiana and Guyana. There were
military coups in 1980 and 1990. Elec¬
tions held in May 1991 gave aparliamen¬
tary majority to advocate renewed ties
with the Netherlands.
SURRATT, Mary Eugenia (1820-1865).
woman who was hanged for complicity in
the assassinat ion of Abraham Lincoln, a
crime of which she was accused because
o f h e r c o n t a c t w i t h t h e a s s a s s i n J o h n
Wilkes BOOTH. It is now thought that her
trial was flagrantly unjust, and she heiself
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Principles of Biology and adopted
by Clwles Darwin to describe his theory
of EVOLUTION by NATURAL SELKTION.
SUSA, city of ancient Persia, the biWica]
Shushan. Et was capital of elam and later a
principal city of the aCkaemenians. Its
remains, including part of the palace of
DARnis I. stand in SW Iran. TTie famous
legal code of Hammurabi was found here
in 1901,
SUTHERLAND^ George (1862-1942),
US statesman and lawyer. ARepublican
congressman (1901-02) and senator
(1905-17), Sutherland was appointed as¬
sociate justice of the Supreme Court in
1922, and retired in 1938. He was strongly
conservat ive.
SUTHERLAND, Graham (1903-1980),
Eng l ish pa in te r. H is work inc lude
landscapes and poitraits. but he is best
known for his post-WWII Thoms series,
symbolic of Christ’s Passion.
SUTHERLAND, Dame Joan (1926- ),
Australian soprano, internationally known
as one of the foremost exponents of the art
of bet canto.
SUTRAS, precepts, treatises and com¬
mentaries in SANSKRIT literature. Principal¬
ly wiinen about 500-200 BC on religious
and philosophical subjects, they are im¬
portant in HINDUISM and buddhism. They
also include the Kamasutra, on love.
SUT^E, Hindu custom compelling a
w i d o w t o i m m o l a t e h e r s e l f o n h e r

husband’s funeral pyre. The practice was
banned in India by the British in 1829.
SUTTER, John Augustus (1803-1880),
Swiss-bom pioneer of the US who
founded acolony on the site of present-
day Sacramento, Cal., and established a
rich personal empire based on agriculture.
His land was overrun and his property
destroyed in the gold rush of 1849. He
died bankrupt.
SUVERO, Mark Dl 0933- ), US sculp¬
tor. His work is distinguished by its
monumental size and moveable parts.
Usually made from steel, old tires, aged
t imbers and s imi lar mater ia ls , h is "con-
structivisi" sculptures sometimes make
political statements.
SUWANNEE RIVER, river which rises
in SE Ga. and flows 250mi through NFla.
to the Gulf of Mexico. It is (amous as the

■'Swanee River" of Stephen Foster’s song.
SUZMAN, Helen (1917-), South African
politician, in paiiiament from 1953. A
founder (1959) of the Progressive (later
Fh-ogressive F r̂al) Part̂ , she opposed
APARTHEID and fou^t for civil righis.
SUZUKL Daisetz Teitaro (1870-1966),

innocent.
SURREALISM, movement in literature
and a r t wh i ch flou r i shed be tween WWI
and WWII, centered in Paris. Writers such
a s A n d r 6 b r e t o n a n d c o c t e a u , a n d
painters such as dau. miro, Magritte tan-
guy and ERNST were surrealists. They
owed much to freud, empha-sizing the
world of dream and fantasy and believing
that the unconscious mind reveals atruer
reality than the natural world. In paintings,
everyday objects were often placed in a
dreamlike settmg and apparently unrelated
objects were juxt^sed.
SURROGATE MOTHERHOOD, the
bearing of achild for another person.
During the 1980s agrowing number of
commercial surrogacy centers brought
hundreds of infertile couples together with
women willing to bear achild for pay. In
1988, the New Jersey supreme court, in a
decision that was expected to prove in¬
fluential nationally, ruled that surrogacy
for pay was aform of child-selling and
therefore illegal. Voluntary surrogacy was
not affected. State legislatures have the
option of legalizing commercial sur¬
rogacy. but none have done so. Louisiana
in 1987 baimed surrogacy.
SURVEYING, the accura te measurement
of distances and features on the earth’s
surface. For making maps and charts, the
L AT T T u r e A N D L O N G r T U M o f c e r t a i n
primary ptoints are determined from
astronomical observat ions.

Geodetic surveying, for large areas,
takes the ear th ’s curvature in to account
(see cbodesy). Aflcr abase line of known
length is est̂ lished, the positions of other
points are found by triangulation (measur¬
ing the angles of the point from each end
of the base line) or by trilateration
(nteasuring ail the sides of the triangle
fo rmed by po in t and base l i ne ) .
Trigonometry, in particular the sine rule,
yields the distances or angles not directly
measured. Aseries of adjacent triangles is
thus formed, each having one side in com¬
m o n w i t h t h e n e x t . E t i s t a n c e s a r e

measured by tape or electronically, send¬
ing afrequency modulated l ight or
microwave beam to the farther point and
back, and measuring the phase shift.
Angles are measured with the theodolite
or (vertically) the alidade. Vertical eleva¬
tions are determined by levels.

Much modun surveying is done by
phocogrammetiy. using the stereoscope to
determine contours.
SURVIVAL OF THE FITTEST,
flrst used by Heiben sfenczr in Ms

t e r m
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l o w e r M i d d l e Ve l d a n d t h e L o w Ve l d
rising in the Eto the narrow Lebombo
range. The four major rivers, running W-
E, are being developed for irrigation and
could provide abundant hydroelectricity.
Temperatures average from 60" Fin the W
to 72' Fin the E.

Japanese Buddhist scholar who taught at
major academic institutions in Japan,
Europe and the US and was largely
responsible for bringing the teachings of
ZEN Buddhism to the Western world.
SWAHILI, aBantu language (influenced
by Arabic) which is the lingua franca of
much of EAfrica, especially near the
coast. It also refers to some of the in¬
habitants of this area.
SWALLOWS, family Hirundinidae. of
some 78 species of birds. All have long
sickle-shap̂  wings and long forked tails.
The plumage is generally dark, often with
ametallic sheen. Many species have
lighter underparts. The legs and feet are
small and weak: they can perch on wires
or tree branches, but are adapted to spend
most of their lime on the wing, feeding on
insects caught in flight. Many species are
migratory.
SWAMMERDAH Jan (1637-1680) ,
Dutch microscopist whose precision
enabled him to make many discoveries,
including red BU»D cells (before 1658).
SWAMPS, areas of poorly drained, low-
lying land saturated with moisture.
Swamps that are usually covered by water
are ciled marshes. The obstruction of
drainage that causes swamps may result
from the flatness of the land, the presence
of impermeable rock beneath the surface,
or the growth of dense vegetation. Large
swamps in the US include the Everglades
(Florida), the Dismal Swamp (North
Carolina), and the Okefenokee Swamp
(Georgia).
SWANS, asmall group of large long¬
necked aquatic birds of the family
Anatidae. There are eight species, seven
within the genus Cygnus. Five of these arc
found in the NHemisphere; all are white
in adult plumage, but have different
colored bills. TTiese are the trumpeter
swan. Bewick’s swan, whooper, whistling
and mute swans. The two remaining cyg-
nids are the black swan of Australia and
the black-necked swan of South America.
Most feed on vegetation.
SWASTIKA (Sanskrit; good fortune), an¬
cient symbol of well-being and prosperity
employed by such diverse peoples as
Greeks, Celts. Amerindians and the Hin¬
dus of India, based on the form. In the
20th century it gained notoriety as the
hated symbol of Nazism.
SWAZILAND, akingdom in SE Africa,
bordered by Mozambique to the E, and the
Republic of South Africa on three sides.
Land. It has three main regions; the
mountainous High Veld in the W. the

Official name: Kingdom of Swaziland
Capital: Mbabane
Growth ra te : 2 .7%

Area: 6,704sq mi
Population: 746,000
Languages: English, Siswati, Zulu and
A f r i k a a a s

Religions: Christian. Traditional beliefs
Monetary uni((s): 1lilangeni =100 cents

People and economy. Swazis and a
smal ler number of Zulus const i tu te 97%

of the population..Coloureds (of mixed an¬
cestry) and Europc^s make up the rest.
Agriculture, including forestry, is the
largest single sector in the economy.
Sugar, wood pulp, asbestos, fruits, iron
ore and cann^ meats are the main ex¬
ports. Swaziland lias close communica¬
tion, economic and trade links with South
Africa, its principal trade partner.
History. Settled by the Swazis, aBantu
people, and unified as akingdom in the
!800s, Swaziland was administered by
both Br i ta in and then South Afr ica. The
country became self-governing in 1963
and hilly independent in 1968, under King
Sobhuza H. The king died in 1982 and one
of his sons was crowned King Mswati III
in 1986 after apower struggle within the
royal family.
SWEDEN, Scandinavian kingdom of N
Europe, bounded Wby Norway, NE by
Finland, Eby the Gulf of Bothnia, SE by
the Baltic Sea and SW by the North Sea.
Land. There are two main regions. Norr-
land ("the northland") occupies most of
the country and slopes down from the
Kolen Mts on the Norwegian border to the
Gulf of Bothnia. Its northernmost parts lie
within the Arctic Circle and include pan
of LAPI-AND.
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Sparsely populated, Norrland contains
most of the country’s vast wealth of tim¬
ber and its principal iron mines. To the
south are the intensively cultivated
lowlands where the major cities, including
STOCKHOLM and G&teborg. and the
manu^iuring industries are concentrated.
In Feb., the coldest month, temperatures
are below 32*F throughout Sweden but
average 5'F and lower in the N. Summer
temperatures average 60*F in the Nand
slightly higher in the S.

In 1809 the monarchy became constitu¬
t iona l ; anew cons t i tu t ion cook e f fec t in
1975. Sweden took no part in WWT and
WWII . The Socia l Democrats have been

the predominant political party through
much of Sweden’s 20th-century history.
The country was shocked by the assas¬
sination in 1986 of its popular prime mini-
sier, Olaf Palme, amurder that remains
unsolved. In Sept. 1991 elections the So¬
cial Democrats, who had governed
Sweden continuously for 60 years, lost
their parliamentary majority. Acoalition
of nonsocialist parties formed anew
government, whose program included
deregulation and lower taxes.
SWEDENB9RG, Emanuel (1688-
1772), Swedish scientist, theologian and
religious mystic. He had won recognition
as anamral scientist when in 1745 he be¬
came the recipient of spiritual revelations,
(n his subsequent teachings he denied the
Trinity, saying that Christ alone was God.
He later claimed that Christ’s second com¬
ing occurred in 1757. The Church of the
New Jerusalem, founded (1788) after his
death, embodies the theology set forth in
his numerous works.
SWEDISH, one of the Germanic Scan¬
dinavian LANGUAGES, spokcn by about 9
million people in Sw^en, Finland, Es¬
tonia, the US and Canada. Old Swedish
developed from Old Norse c800 AD and
gave place to modem Swedish cl500 with
the onset of standardization.
SWEELINCK, Jan Pieterszoon (1562-
1621), Dutch composer and organist who
is known today for his development of
organ techniques in his many composi¬
tions. He pav^ the way for J. S. bach.
S W E E T A LY S S E U M , l o w m a t i n g ,
short-lived perennial herb of the mustard
family. It is widely grown for its honey-
s w e e t , s m a l l , c l u s t e r e d , w h i t e , f o u r -
petaJled flowers.
SWEETBREADS, the pancreatic tissue
(see PANCREAS) or THYMUS glands of
various animals sold as meat.
SWEET FTAG, tall, straight, perennial
marsh herb of the arum family, growing in
most areas near streams and ponds. Its flat
root is edible and is also used in medicines
and perfumes.
SWEET GUM, atree native to moist soil
in eastern North America and the Mexican
highlands. Frequently grown as ashade
tree and for its scarlet autumnal foliage,
(he sweet gum has alternate, star-shaped
sh^Iy palmate leaves and bears upright
spikes of greenish male flowers and
round, drooping clusters of female flowers

Official name: Kingdom of Sweden
Capital: Stockholm
Area: 173,732sq mi
Population: 8,564,(KX)
Growth ra te : 0 .4%
Language: Swedish
Relî on: Swedish Lutheran
Monetary unit(s): ikrona -iOOOre

People. The population is almost entirely
Swedish except for aminority of afew
thousand Lapps in the N. More chan 75%
of the people are urban. Sweden enjoys
one of the highest living standards in (he
world and an outstanding range of social
services.
Economy. Sweden’s forests cover about
55% of the country; it has rich deposits of
iron ore, abundant hydroelectricity and
enough good farmland to be almost self-
s u f fi c i e n t i n f o o d . M e t a l s a n d m e t a l
products dominate industry. Main exports
are machinery, iron, steel, paper, wood
pulp, timber and motor vehicles.
History. The Swedes were first recorded
by the historian Tacitus in the 1st century
AD. During the period of the vikings they
were known as Varangians in Russia
where they pioneered atrade route as far
as the Black Sea. Throughout the Middle
Ages their history was lied to that of Nor¬
way and DENMARK. The Danes, dominant
from the Kalmar Union (1397) of Den¬
mark, Norway and Sweden, were driven
out in 1523. hi the !7th century Gustavus
II (Gustavus Adolphus) made Sweden a
leading European power.
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Distance swimming has produced many
well-publicized attempts to cross the
English Channel and other large bodies of
w a t e r .

S W I N B U R N E , A l g e r n o n C h a r l e s
(1837-1909), English lyric poet and critic.
Afriend of the PRE-RAPHAH.fTES, he led a
dissolute l ife, ending in 30 year.s’
seclusion. He won success wi th Aialania
in Calydon (1865), apoetic drama. Poems
and Ballads 1878, 1889) dealt with
the psychology of sexual passion. They
shocked contemporaries but are now
widely appreciated for their resonant lan¬
guage and powerful riiythms.
SWING. See JAZZ.

SWISS GUARDS, Swiss mercenary sol¬
diers who served in various European ar¬
mies, most notably as bodyguards to the
French monarchs 1497-1792 and 1814-
30. The coiorfuUy uniformed Papal Swiss
Guard at the Vatican Palace in Rome dates
back to the late 1400s.
SWITZERLAND, alandlocked central
European confederation.
Land. The country borders Germany,
Austria, Liechtenstein, Italy and France.
In the far NW the Jura Mountains extend
into France. The hills and plains of the
Swiss Plateau, aSW-NE band in the NW,
contain rich fanning land, many lakes
(lakes Geneva and Lucerne the largest)
and 66% of the people (including Geneva,
J^usanne, Bern and Zurich). The Swiss
ALPS in the Sand SE are little populated
but attract many tourists. Climate varies
greatly; temperature decreases and
precipitation increases the higher the al¬
titude. Sheltered Svalleys have hot sum¬
m e r s a n d m i l d w i n t e r s , b u t e l s e w h e r e
winters are cold, with heavy snowfalls.
People. The four official language groups
are German (70%). French (19%), Italian
(10%) and Romansh (1%). The population
is divided almost equally between Protes¬
tant and Roman Catholic. There are over
900,000 foreign, mainly SEuropean,
workers. The 23 cantons (states) retain
much autonomy and choose a44-member
Council of Slates, which with the directly
e l e c t e d 2 0 0 - m e m b e r N a t i o n a l C o u n c i l
e l e c t s a 7 - m e m b e r e x e c u t i v e F e d e r a l
Council every 4years. Apresident and
vice-president are similarly elected each
year. Women obtained the vote in 1971.
EconcHny. Highly industrialized, and with
plentiful hydroelectric power. Switzerland
exports watches, jewelry, tools and instru¬
ments, textiles and chemicals. Dairy ca¬
de are raised. Cheese and chocolate are
important expons, and tourism and inter-

on the same tree.
SWEET PEA, an aruiual plant of the pea
family, widely cultivated as an ornamental
for its beautiful, fragrant floweis. The
vioelike stem, which climbs by means of
tendrils, is 4-6ft long.
SWEET POTATO, Ipomoea batatas, a
trailing creeper, native to tropical America
and producing atuberous root which is
sweet-tasting when cooked- In North
America an orange variety is grown, with
r o o t s r i c h i n c a r o t e n e . F a m i l y :
Leguminosae.
SWIFT, Gustavus Frank l in (1839-
1903), US butcher and businessman. First
(1875) to slaughter cattle in Chicago for
shipment E, he introduced refrigerated
railroad cars, founded the giant Swift &
Co., and pioneered the manufacture of
meat byproducts.
SWIFT, Jonathan (1667-1745). Anglo-
Irish vmter. ajournalist, poet and out¬
standing prose satirist. He was bom in
Ireland, and ordained in 1694. Two of his
satires were published in 1704; The Battle
of the Books and The Tate of aTub. He
became aTory in 1710, taking over The
Examiner, the Tory Journal. From 1714,
he lived in Ireland, as Dean of St.
Patrick’s, Dublin. He deplored the plight
of the Irish poor in the Drapier's Letters
(1724). His masterpiece is Gulliver’s
Travels (1726). achildren’s fantasy as
weU as apolitical and social satire.
SWIFTS, small, fast-flying insectivorous
birds, very like swallows but placed with
the HUMMINGBIRDS in the order Apodifor-
mes. Both swifts and hummingbirds have
vMy small feet and extremely short arm
bones, the major flight feathers being at¬
tached to the extended hand bones. Entire¬
ly aerial, most species feed and even sleep
on the wing.
S W I M M I N G A N D D I V I N G , m o s t
popular of water sports. Common swim¬
ming styles inclu^ the side stroke, a
simple sidewise propulsion for distance
swimming and lifesaving; breaststroke, a
froglike arm-and-leg thrust which is
[sobably the oldest stroke; backstroke,
overarm or, for distance endurance, an in¬
verted breaststroke; and crawl the most
common freestyle form, using an overarm
pull and aflutter kick rather than the
thrusting propulsion characteristic of most
other strokes. The butterfly, amodified
breaststroke which thrusts the head and
arms up from the water and incorporates a
dolphin kick, has become apopular com¬
petitive style. Synchronized swimming, or
water baUei, is popular among US women.
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ber of deciduous trees. In North America
the name is applied to aplane tree
{Plaianus occidentalis). the bark of which
flakes off. In Europe, the sycamore is a
stAPLE (Acer pseudoplatanus). The syca¬
more of ancient limes is afig (Etcuj oc-
cidenialis) which is now seldom cul¬
tivated.

SYDENHAM, Thomas (1624-1689),
"the English Hippocrates." who pioneered
the use of quinine for treating malaria and
of laudanum as an anesthetic.

He wrote an important treatise on gout
and first described Sydenham’s chorea
(St. Vitus’ Dance).
SYDNEY, oldest and largest city in
Australia, capital of New South Wales.
F a m o u s f o r i t s n a t u r a l h a r b o r. H a r b o r
Bridge and opera house, Sydney was
founded as apenal colony in 1788. Syd¬
ney ships wool, wheat and meat and is a
major cmmercial, industrial, shipping, cul¬
tural and recreaiional center. Pop 3,429,-
000.
SYLLOGISM, the logical form of an ar¬
gument consisting of three statements: two
premises and aconclusion. The con¬
clusion of avalid syllogism follows logi¬
cally from the premises and is true if the
premises are true. (See also logic.)
SYMBIOSIS, the relationship between
two organisms of different species in
which mutual benefit is derived by both
participants. The main types of symbiotic
relationship are commensalism and
m u t u a l i s m .

Commensalism implies eating at the
same table, e.g., the sea anemone that
lives on the shell occupied by the hemut
crab: the anemone hides the crab but feeds
on food scattered by the crab.

M u t u a l i s m i s m o r e i m i m a t e , t h e r e
being close physiological dependence be¬
tween participants. An example is seen in
bacteria that live in the gut of herbivorous
mammals. Here the bacteria aid digestion
of plant material.
S Y M B O L I S M , a l i t e r a r y m o v e m e n t
begun by agroup of French poets in the
late 19th century including Laforgue
m a u a r m E . v a l £ r y a n d v e r i a i n e I n ¬
fluenced by BAUDELAIRE SWEDENBCHtG and
WAGNER, the symbolists aimed to create
poetic images, or symbols, which would
be apprehended by the senses and reach
the preconscious world of the spiriL
Thou^ shortlived as amovement, sym¬
bolism influenced such great writers as
JOYCE PROUST, RILKE and YEATS.
S Y M M E T R Y, r e g u l a r i t y o f f o r m
describable by the geometrical or other

national banking major industries.

Official name: Swiss Confederat ion

Capital: Bern
Area: l.‘i,943sqmi
Population: 6,784,(X)0
Growth ra te : 0 .6%
Languages: German. French, Italian,
Roraansh

Religions: Roman Catholic, Protestant
Monetary unit(s): ISwiss franc -100
rappen (German) or centimes (French)

History. Rome conquered the Hclvetii in
58 BC. The area came under the Aleman-

ni, the Burgundians, the pranks, and the
HOLY ROMAN EMPIRE (962). HAPSBURG Op¬
pression led to the Perpetual Covenant be¬
tween Uri, Schwyz and Unterwald (1291).
the traditional beginning of the Swiss
Confederation. Wars against Austria
resulted in virtual independence in 1499.
Religious civil wars divided the country in
t h e R e o R M AT t O N ( s e e C a l v i n , j o h n ;
zwiNCU. kuloreich) but it stayed neutral in
the Thirty Years’ War and independence
was formally recognized by the 1648
Peace of westphaua. French revolutiona^
armies imposed acentralized Helvetic
Republic 1798-1803. The 1815 Congas
of V IENNA res to red the Con fede ra t i on .
A f t e r a t h r e e - w e e k c i v i l w a r a f e d e r a l

democracy was set up in 1848. Switzer¬
land maintained an armed neutrality in
both world wars and in the cold war. In
1986 voters rejected aproposal to join the

u n i t e d n a t i o n s .

SWORD, ancient principal form of hand
weapon, its metal blade longer than adag¬
ger. Leaf-shaped Bronze Age swords gave
way to short flat blades in Rome, and
longer laminated iron (in Damascus) and
tempered steel (notably in Toledo)
weapons. Asian curved cutting blades (the
Turkish scimitar) inspired the cavalry
saber. Japanese samurai used alonger
iwo-haitded version. The thrust-and-parry
rapier became the weapon of the duel and
F E N C I N C .

SYCAMORE, popular name for anum-
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"eiemai light," two candelabra, pews and a
platform (bimah) for readings and conduct
of serv ices. Or thodox synagogues
segregate women. (Sec judaismd.)
SYNCOPATION, in music, tl ie con¬
scious contradiction of regular riiythm by
stressing anormally unstressed beat, or
eliminating the expected beat by arest or
t ied note. I t is afeature of jazz and the

music of many modem composers.
SYNCOPE. See f a i k t i ng .

SYNDICALISM (French syndicat, labor
union), arevolutionary lalwr movement
aiming at seizing control of industry
ihroû  strikes, sabotage, even violence,
and, as its ultimate weapon, the general
strike. It originated in late I9lh-<entury
France, from the theories of froudhon and
soREi, Syndicalists agree with Marxist
class analysis (see marxism) but like anar¬
chists reject any state organization (see an¬
arch i sm) .

Syndicalism was strong in France and
Italy in the early 1900s and found US ex¬
pression in the industrial unionism of the
INDUSTRIAL WORKERS OF THE WORLD. WWI
and the advance of communism overtook
the syndicalists; their influence lasted
longest in Spain, but was finally destroyed
in the civil war 1936-39.
SYNERGISM, the working together of
two or more agencies (e.g., synergistic
MUSCLES, or achemical with amechanical
phenomenon, or even achemist with a
physicist) to greater effect than both
would have woridng independently.
SYNFUELS, synthetic fuels, especially
oil and gas derived from coal and shale.
Interest in the development of synfuels
was stimulated by President Jimmy
Carter, who in 1980 signed abill creating
the US Synthetic Fuels Corporation, in¬
tended to promote the development of a
domestic synfuel industry. Declining oil
prices pul an end to most major synfuels
projects.
SYNOD, aChristian ecclesiastical as¬
sembly, usually of both lay and clerical
representatives from alimited area.
Synods decide organizational, doctrinal
and other questions. They are panicularly
important in the orthodox, Lutheran and
R E F O R M E D C H U R C H E S .

SYNOPIC GOSPELS, the three gospels
(Matthew, Marie and Luke) which—unl ike
the Gospel of John—have alarge degree of
subject-matter and phraseology in com¬
mon. Moetern scholars commonly regard
Mark as prior and suppose that Matthew
and Luke also used Q. alost source con¬
taining the non-Maican material common

operations that leave the form unchanged.
The human body has arough left-right
symmetry; its form is left unchanged by
reflection (interchange of equidistant
points on opposite sides) in avertical
plane through its center. The form of an
infinitely long picket fence is left un¬
changed by iranslaiion (motion without
rotation) by certain amounts to the left or
right. Acircle is unchanged by any rota¬
tion about its center. There may be more
than one kind of symmetry operation; a
circle is also unchanged by reflection in
any diameter. Two symmetry operations
performed in succession give another
symmetry operation. All the symmetry
operations that can be applied to agiven
form constitute amathematical group.

Symmetry plays an important role in
JWYSICSD. The possible classes of crystals
arc defined by their symmetry groups. All
physical laws, so far as is known, are left
unchanged by simultaneous reflections of
space, time and electric charge (inter¬
change of positive and negative), as well
as by rotations of space and translations of
space and time. The special theory of
RELATivrrY is defined by the lorentz
group. SUBATOMIC PARTICLES show abstract
symmetries in which their interactions
with other particles are unchanged when
different kinds of particles are substituted
for one another in certain ways.
SYMPHONIC POEM, or tone poem, a
form o f o rches t ra l mus ic in one move¬
ment, popular about 1850-1900, which
descr ibes as tory or ascene, uszr
originated Che form, but Richard strauss
is the most noted composer in the field.
SYMPHONY, the major form of music
for ORCHESTRA. Developed from the over¬
ture, by 18(X) it had four movements;
afairly quick movement in sonata form;
aslow movement; aminuet and tr io;
and aquick rondo, haydn and mozart
played acentral role in developing the
classical symphony, beethoven introduced
the scherzo and anew range of emotion.
Major symphonic composers include in
the 1800s SCHUBERT. BH IUOZ. MEN¬
DELSSOHN, BRAHMS, BRUCKNER. DVOIAK and
M A H i F. B a n d i n t h e 1 9 0 0 s S t r a v i n s k y.
P R O K O n S V. S H O S TA K O Vr r C H . VA U G H A N W U - -

UAMS. ELGAR. SIBELIUS and NIELSEN.
SYNAGOGUE (Greek; house of as.semb-
ly), Jewish place of worship. The
synagogue became the center of com¬
munal and religious life after destruction
of the Temple in Jerusalem (70 AD) and
dispersal of the Jews. Most synagogues
have an ark containing the torah, an
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zones Eof the mountains) and the seaport
of Laiakia. Over 80% of the people are
Arab-speaking Muslims, mostly sunnob,
but there are nomadic bedouin, and Kur¬
dish, Turkish and Armenian minorities.
Chr is t ian Orthodox churches c la im some
500,000 members. There are about
120,000 DRUZES. Government programs
have reduced illiteracy to some 50%.
There are universities at Damascus, Alep¬
po, and Latakia.

mthem, and other sources peculiar to
each.
SYNOVIAL FLUID, the small amount
o f flu id wh ich lub r i ca tes jo in ts and the
synovia! sheaths of tendons. It contains
hyaluronic acid, which contributes to its
lubricating properties.
S Y N TA X . S e e g r a m m a r.
SYNTHETIC FIBER, man-made textile
FIBER derived from artificial polymers, as
opposed to regenerated fibers (such as
rayon) made from natural substances, or to
natural fibers. Almost all types of long-
chain polymer may be used; nylon, the
first to be discovered, is apolyamide;
Dacron is apolyester, useful for non-
stretch clothing. Other widely-used syn¬
thetic fibers include Orion, polyethylene
and HBERGLASS. Polyurethane fibers are
elastomers, used in stretch fabrics. To
make the fibers, the polymer is usually
convened to aliquid by melting or dis¬
solving it; diis is extruded through aspin¬
neret with minute holes, and forms afila¬
ment as the solvent evaporates (dry spin¬
ning) or as it passes into asuitable chemi¬
cal bath (wet spinning). Hie filaments are
drawn (stretched) to increase strength by
aligning the polymer molecules. They
may then be used as such, or cut into shon
lengths which are twisted together, form¬
ing yam.
SYPHILIS. See venereal d iseases.
SYRACUSE, city in SE Sicily. Founded
by Corinthians c734 BC, it became abril¬
liant center of Greek culture, notably
under Hiero Iand Dionysius the Elder.
Syracuse was defeated in the punic wars
by Rome (211 BC). Later conquerors were
the Arabs (878) and Normans (1085). The
modem provincial capital, aport and
tourist center, has many ancient monu¬
ments. Pop 119,500.
SYRIA, republic in SW Asia bord«ed by
Turkey (N), Iraq (E), Jordan (S), and Is¬
rael, Lebanon and the Mediterranean (W).
Land. The Euphrates Rflows SE through
Syria. To the Nlie rolling plains, to the S
the Syrian Desert, ending ill the SW with
the Jebel Druz plateau and fertile Hauran
plains. Further Wlie the Anti-Lebanon
Mis with Ml Hermon (9.232ft) in the S.
and the Ansariya range with the cultivated
coastal plain beyond it in the N. The warm
Mediterranean climate gives way inland to
amore extreme temperature range. Annual
rainfall (Nov.-March) is heaviest (about
50in) on the WAnsariya slopes, while the
desert has less than Sin.
People. After Damascus the largest cities
are Aleppo. Homs and Hama (all in fertile

OfUcial name: The Syrian Arab Republic
Capital: Damascus
Area:71,498sq mi
Population: 1̂ 966.000
Growth ra te : 3 .8%
Languages: Arabic; Armenian, Kurdish,
Turkish
Religions: Muslim, Christian, Druze
Monetary unit(s): 1Syrian pound ^100
piastres

Economy. About athird of the labor force
is engaged in agriculture. Many l:^e es¬
tates were expropriated beginning in 1958
and redistributed. ^attempts are being
made to increase yields through modem
methods and irrigation. Industry includes
textiles, iron and steel, and assembly of
transportation and electrical equipment.
Exports inc lude cot ton, f ru i ts and
vegetables, and phosphates. Most oU
revenues are derived from pipe lines
crossing the country, but income from oil
drilled in the NE is increasing. The large
Euphrates Dam power station
1978.

History. Part of the ancient HmrrE em¬
pire, Syria was conquered by Assyrians,
Babylonians, Persians and Greeks. Under
the SELEUCiDS after the death of ale-xander
THE GREAT, it was later incorporated into
the Roman empire by pomfey.

The Arabs conquered Syria in the 600s.
Pan o f t he o t toman emp i re f t om 1516 ,
Syria was mandated to the French after
WWI and became fully independent in
1946. It joined with Egypt in the UNrreD
ARAB REPUBLIC 1958-61. From the late

opened in
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The ruling Baath Party, which took con-
ffol of the government in 1963, favors
socialism and p^-Arab nationalism. Since
1970 the president of Syria has been
Hafez al-Assad, whose Alawite sect, an
of fshoo t o f Sh i ’ i t c I s lam tha t embraces

11% of the population, dominates the
Baath Party. Family members and other
members of the sect control the country’s
military, inietnal security, the party, and
many trading monopolies.

Assad has ruthlessly suppressed dissi¬
dents; he has tried to make himself accept¬
able to the West by playing asupporting
role in the release of hostages in Lebanon,
expelling some notable teirorisis, partici¬
pating in the Gulf War against Iraq, and
joining US-sponsored Middle East peace
talks with Israel.
SYRIAC, an aramaic language of the
NW Semitic group. It was used in early
Christian writings but was largely super¬
seded by Arabic after the spread of Islam.
Closely related to Hebrew, Syriac is still
spoken by small groups in the Middle
^ t .
SYSTEMS ANALYSIS, in computing,
the investigation of abusiness activity or
cloical procedure, with aview to deciding
if and how it can be computerized. The
term also describes the method of study¬
ing the interactions of humans, machines,
and other elements engaged in activity
through the creation of mathematical
models .
SZELL, Georg (1897-1970), Hungarian-
born US conductor. He established his
reputation in Germany but emigrated to
the US when the Nazis rose to power.
Sze l l ’s many record ings w i th the
Cleveland Orchestra have gained iniemali-
onal acclaim.
SZIGETI, Joseph (1892-1973), US
violinist. Bom in Hungary, he emigrated
to the US in the 1920s. Szigeti is par¬
ticularly famous for his performances of
virtuoso contemporary works.
SZILARD, Leo (1898-1964). Hungarian-
born US physicist largely responsible for
the US embarking on the development of
the atom bomb (see Manhattan project).
In 1945 he was aleader of the movement
against using it.

Later he made contributions in the field
of molecular biology.
SZOLD, Henrietta (1860-1945), founder

1 9 1 2 o f t h e W o m e n ’ s Z i o n i s t
Organization of America (Hadassah). Bal¬
timore bom, she moved to Palestine in
1920, and directed medical and rehabilita¬
tion work, particularly for children.

T
20th letter of our alphabet. Last letter of
the ancient North Semitic alphabet, it be¬
came the !9th letter of the Greek (as tau)
and Roman alphabets. The small c
developed in 6th-century Roman script.
TABERNACLE, aportable temple car¬
ried by the Israelites during their nomadic
period. According to Exodus its design
was given to Moses on Mt. Sinai. Tbe
inner chamber conta ined the Ark of the
Covenant, which held the Ten Command¬
m e n t s .

TABERNACLES, Feast of. See suk-
K O T H ,

TABLE TENNIS, or Ping Pong, indoor
game similar to asmall-scale version of
TENNIS. It is played by two or four players
on atable divided by abin-high net into
two 5x4‘/2ft courts. The players use
w o o d e n r a c k e t s t o s t r i k e a h o l l o w c e l ¬
luloid ball over the net into the opposite
court. The game is administered by the In¬
ternat iona l Tab le Tenn is Federa t ion and
biennial world tournaments are held.
TABOO or tabu, Polynesian word mean¬
ing that which is forbidden. Negative
taboos arise from fear of possible ill ef¬
fects (e.g., mcest); positive taboos from
awe or reverence (e.g., approaching a
god). In tribal society the totem of each
clan is often subject to taboo.
TABULA RASA (Latin: erased tablet),
philosofAical term referring to the condi¬
tion of the mind before it is modified by
experience; often used by empiricists (see
e,iFiRiciSM) to emphasize the dependency
of knowledge on the senses.
TACHt, Sir Etienne Paschal (1795-
1865), Canadian politician, premier 1856-
57 and 1864-65 of the province of
Canada. He presided over the historic
Quebec Convention (1865) leading to
f e d e r a t i o n o f B r i t i s h N o r t h A m e r i c a n
colonies.
TACHOMETER, device for indicating
the angular (rotary) speed of arotating
shaft. The 4erm is usually restricted to
mechanical or e lectr ica l instruments that

indicate instantaneous values of speed in

i n
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revolutions per minute rather than devices
that count the number of revolutions in a

measured time interval and indicate only
average values for the interval.
TACHYCARDIA, abnormally fast heart
rate. Generally, anything over 100 beats
per minute i.s considered atachycardia.
TACHYON, subatomic particles that in
theory move faster than the speed of light.
The existence of the lachyon, though not
experimentally established, appears con¬
sistent with the theory of relativity,
originally thought to apply only to par¬
ticles traveling at or less than the speed of
light.
TACITUS, Cornelius (AD c55-cl20),
Roman historian. His most famous woilcs

are critical studies of the Ist-centuty em¬
pire, the Histories and Annals. Ason-in-
law of AGRICOLA, o f whom he wrote a
biography, he rose to consul (97). and
proconsul of Asia (112). His Germania is
the earliest study of the Germanic tribes.
TADPOLES, the larvae of frogs and
TOADS. An aquatic larva is characteristic of
all the AMPHIBIA but in salamanders and
newts it is similar in appearance to the
adult. In frogs and toads, the tadpole is
globular with along muscular tail. Afull
metamorphosis must be undergone to
reach adult form.
TA F T, L o r a d o ( 1 8 6 0 - 1 9 3 6 ) , U S
sculptor, author of apioneering History of
American Sculpture (1903). Typical of his
allegorical monuments (often fountains) is
The Fountain of the Great Lakes in
Chicago. He taught at Chicago An Insti¬
tute from 1886.
TAFT, Robert Alphoaso (1889-1953),
US sena to r f rom Oh io . 1938-53 . E ldes t
son of WH. TAiT, he studied law. served
in the Ohio legislature, and became alead¬
ing conservative Republican. Taft was a
fiscal conservative, an opponent of the
NEW DEAL and an isolat ionist. His most
famous congressional achievement was
the TAFT-HARTIEY ACT.
TAFT. Will iam Howard (1857-1930),
27th president of the US (1909-13). An
enormous, self-effacing man, he had the
mis for tune to succeed Theodore Roose¬
velt and suffered in comparison. He never
wanted to be president and was politically
inept; yet the achievements of his ad¬
ministrat ion were substantial.

After apromising legal career, in which
he served as state judge, US solicitor
general and federal judge, Taft became
fust civil governor of the Philippines
(1901). In 1904 he became Roosevelt’s
secretary of war and his concerns included

the reorganization of the panama canal
project and the settlement of the russo-
JAPANESE WAR. In 1908 Roosevelt named
him his successor, and Taft easily defeated
William Jennings bryan.

The new president’s policies were based
largely on those of Roosevelt. He in¬
creased prosecutions under the sherman
AKiTTRUST ACT and introduced controls on
government expenditure. His domestic
reforms included abill requiring dis¬
closure of campaign funds in federal
elections. In foreign affairs his efforts at
iniemational peace-keeping failed through
poor management, and his "dol lar
diplomacy" poisoned relations with Latin
America. Taft's inability to reduce tariffs
effectively, his failure to curb the powers
of Speaker cannon, and his dismissal of
ch ie f f o res te r G i f f o rd p incho t a l i ena ted
progressive Republicans. With pro¬
gressive support Roosevelt began to attack
Taft and ran against him in the 1912 elec¬
tion on the Bull Moose ticket, ffie split al¬
lowed the Democra t Woodrow w i l son to
sweep into power.

Ta f t ’s de fea t a l lowed h im to remm to
his legal career and in 1921 he achieved a
lifelong ambition when he was appointed
chief justice of the Supreme Court, thus
becoming the only man to serve as both
chief justice and president.
TA F T- H A RT L E Y A C T, t h e L a b o r -
Management Relations Act of 1947, spon¬
sored by Sen. Robert A. taft and Rep.
Fred Hatley. It was passed over the veto
o f P r e s i d e n t t r u m a n a n d a m e n d e d t h e
WAGNER act. The act deftned "unfair labor

practices," and banned boycotts, sympathy
strikes and strikes in interunion disputes.
Afederal arbitration service was set up
and states were empowered to prohibit
union shop agreements. Afurther con¬
troversial provision was presidential
power to seek an 80-day injunction
against astrike in cases of "national etner-
gcncy."
TAGORE, Sir Rabindranath (1861-
1941). Bengali Indian poet, painter,
musician and mystic who founded what is
now Visva-Bharati U. to blend the best in
Indian and Western culture.

His literary work includes many songs,
poems, plays, novels, short stories and es¬
says. He received the 1913 Nobel Prize
for Li terature.
TAGUS RIVER, longest river in the
Iberian peninsula. It flows W556mi from
the Montes Universales in central Spain to
the Atlantic coast of Portugal at usbon.
TAHITI, largest of the Society Islands in
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tropical in the N, which pennits two rice
ha^ests.
People. Most people are Chinese, largely
Fukien province origin. In the late 194Cte
1,000.000 mainland Chinese fled to
Taiwan, increasing density even more.
Economy. Taiwan’s wel l -developed
economy is no longer largely agricultural
but highly industridized. Irrigation is vital
in growing rice, sweet potatoes, soybeans,
sugar, tea, fruits and cotton. There are rich
fish^es and abundant t imber.
History. Named Formosa ("beautiful") by
the Portuguese, and from 1624 under
Dutch control, Taiwan fell to aMii^
genera] in 16̂  and then to Manchus
(1683). Ceded to Japan in 189S, it was
taken over by Chang Kai-Shek in 1949
w h e n M a o Ts e - Tu n g o u s t e d t h e
Nationalists from mainland China.
TAJIKSTAN, independent republic in
central Asia, formerly the Tajik Soviet
Socialist republic of the USSR.

the SPacific, die center of French
Polynesia. Its 400sq mi are mountainous
and rich in tropical vegetation. The 95,600
people are Polynesians, with some Freodi
and Chinese. Papeete is the capital. Tahiti,
claimed for France by Bougainville in
1768, was visited by James cook and Wil¬
liam Buca Its beauty inspired gaoglfin.
TAHOE, Lake, alake in the Sierra
Neva^ on the CalTNev. border about
6,230ft above sea level, 22mi N-S and
i?mi E-W. Discovered in 1844 by John C.
HifiMONT, it is now atourist resort.
TAINS, Hippolyte Adolphe (1828-
1893), French critic and historian who
devis^ a"scientific" method of criticism
based on study of an author’s environment
and histoiical situation. 1^16 implications
of his determinism greatly influenced the
growth of literary NAttniAUSM. His most
mmous work is History of English Litera-
tM/-e(1864).
TAIPEI, capital and largest city of
Taiwan, lying to die Non the Tanshui R.
Amajor industrial city, with steel plants,
oil refmoies and glass factories. Taipei is
also the cultural and educaiional center of
Taiwan. Founded in the early 1700s, it be-

capiial of the Nationalist Chinese
government in 1949. Pop (metro)
2,733,000.
TAIWAN, an island off SE mainland \
China, the Formosa strait (about 120mi
wide) intervening. It is the only province
of China controOed by the (National)
Republic of China.

c a m e

Official name: Republic of Tajikstan
Capital: Dushanbe
Area: 55,250sq mi
Population: 3,800,000
Languages: Tajik. Russian
Religion: Sunni Islam

Land. Tajikstan is bordered by Uzbeki¬
stan on the Nand W, Afghanistan on the
S, China on the E, and Kirghizia on the
ME. The eastern half of the country lies in
the Pamirs; the western half is high
semidesert. The Amu Darya is the prin¬
cipal river.
People. The Tajiks, who constitute about
53% of the population, are ethnically
Iranian, and their langiuge is almost indis¬
tinguishable from Persian. They are, how¬
ever, Sunni Muslims, not Shiites like the
people of Iran. Other ethnic groups are
Uzbeks, Russians, and Tatars.
Economy. Cotton, rice, and fruits are the
chief agricultural products; cattle are
raised in the western valleys. Coals,
petroleum, and other minerals are mined.
History. Tajikstan was divided among

O f fi c i a l n a m e : Ta i w a n

Capital: Taipei
Area: I3.900sq
Population: 20,37,500
Languages: Chinese, Amoy, Hakka
dia lec ts
Religions: Taoist, Christian. Muslim
Monetary unit(s); 1new Taiwan dollar
=100 cen ts

Land. Forested and mountainous, with
extensive plains in the W, Taiwan has a
monsoon climate, tropical in the S, sub-

m i



T A M M A N Y H A L L 1 1 8 7

several peny khanates when Russia took
possession of the region in the I880s.
Under soviet rule Tajikstan was made an
autonomous republic within Uzbekistan in
1924 and aconstituent republic in 1929. It
declared its independence in 1991. A
member o f the Commonwea l th o f Inde¬
pendent States, Tajikstan was admitted to
the UN in Mar. 1992.
TAJ MAHAL, amausoleum built by the
Mogul emperor Shah Jahan for his wife
Mumtaz-i-Mahal at Agra in NIndia.
Faced in white marble, the central domed
tomb stands on asquare plinth with a
minaret at each comer, surrounded by
water gardens, gateways and walks. It
took some 20.000 workmen over 20 years
to complete (1632-54).
TALC, ahydrous magnesium silicate
mineral MgjSuOiofOHh, occurring in
METAMORPHic ROCKS, Chiefly in the US,
Russia, France and Japan. It has alayer
structure resembling that of mica, and is
extremely soft (see hardness). Talc is
used in ceramics, roof insulation, cos¬
metics. as an insecticide carrier and as a
filler in paints, paper and rubber. Impure,
massive talc is called soAmONE
TALLCHIEF, Maria (1925- ), US bal¬
lerina with the New York City Ballet
(1947-67), where she danced in ballets
choreographed by George BAtANatiNE, her
husband 1946-51.
TALLEYRAND-PERIGORD, Char les
Maurice de (1754-1838), French states¬
man . He was amember o f t he Na t i ona l

Assembly during the french revolution,
helped Napoleon found the First Empire
( 1 8 0 4 ) , a s s i s t e d t h e r e s t o r a t i o n o f t h e
Bourbon kings (1814), then helped oust
them in favor of aconstitutional monarchy
(1830). Talleyrand is best remembered for
Ms brilliant diplomacy at the Congress of
Vienna (see Vienna, congress (») and in
the negotiations (1830-31) between
France and Britain which set up the state
ofBelgium.
TALLOW TREE, asmall tree (Sapium
sebifervm), native to China but much
cultivated in the tropics for its tallow-
producing seeds. It is amember of a120-
species genus of tropical trees, including
Sapium biloculare. from northern Mexico,
which is one of the small trees from which
jumping beans come.
TALMADGE, Eugene (1884-1946). US
Democratic politician, governor of Geor¬
gia 1933-37, 1941-43. Appealing to rural
white voters, he opposed the new deal
(because i t would not le t h im d is t r ibute
relief funds) and dismissed educators who

advocated racial equality. His son, Her¬
man Talmadge (1913- ), was governor
1947-55 and US senator 1956-81.
TALMUD (Hebrew; teaching), ancient
compilation of Jewish oral law and rab¬
binical teaching, begun 5th century AD.
There are two versions; Babylonian and
Palestinian. It has two parts: die Mishnah
and the Gemara. TTiese contain awealth of

traditional wisdom, legends and stories,
comment on the Old Testament and record
early legal decisions. The Talmud is
second only to the Bible in prestige, and
its study has been the core of Jewish
education for over 1,000 years.
TAMARIN, one of 14 monkey species
belonging to the tamarin and marmoset
family, native to the rain forests of Central
and South America. Tamarins are general¬
ly multicolored and grow up to 12in long,
excluding the tail, which may extend to
18in.

TAMARIND, atropical tree belonging to
the pea family. The fruits are made into
preserves and laxative drinks. The wild
tamarind of Florida is the only native rep¬
r e s e n t a t i v e o f r e l a t e d t r e e s f r o m t h e
American tropics.
TAMBOURINE, apercussion instru¬
ment comprising askin stretched across a
hoop fitted with bells or "Jingles" which
rattle as it is tapped or shaken. Originating -
in the Middle East, it is used in folk music
and in some orchestral scores.
TAMERLANE, o r Timur the Lame
(cl336~1405), Mongol conqueror. Clai¬
ming descent from genghis khan, by 1370
he controlled from his capita] Samarkand
what is now Turkmenistan. He conquered
Persia (1387). the Caucasus (1392), Syria
(1400) and the Ottoman Turks (1402) in
t h e W, a n d i n v a d e d I n d i a a n d s a c k e d
Delhi (1398). He died planning to invade
China. The empire rapidly disintegrated.
TAMIL, aDRAvidian language spoken by
some 40 million, principally in SE India
and NE Sri Lanka. It is the main language
of Tamil Nadu (formerly Madras) state.
Tamil has its own script, and arich an¬
cient l iterature.
TAMMANY HALL, nickname from the
1800s for the corrupt New York Demo¬

cratic Party machine, also the name of its
Madison Avenue offices. The patriotic
society of Tammany (a wise Delaware In¬
dian chief) was founded in 1789, with a
ritual based on Indian custom. It buame a
Democratic machine, dominating the city
after cl830, with corruption common
under "bosses" like William tweed. Its in¬
fluence spread beyond New York, but ihe
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guns are needed. Light tanks (less than 25
tons) are used mainly for infantry support.
TANKER, ship designed to carry liquid
cargo in bulk, notably crude oil, gasoline
or natural gas. The first tanker (1886), a
300ft vessel, carried 3,000 tons of oil.
Some tankers today hold 100 times as
much; a483,939-ton vessel (the Globtik
London. 1975) has been built in Japan.
Ships this size greatly reduce per-ton
transport costs, but cannot enter many
ports; some large tankers transfer their
cargo to smaller tankers offshore. In gross
tonnage tankers account for over athird of
all merchant shipping.
TANTALUM, chemical element; symbol
Ta; at.wi. 180.9479; al.no. 73; valence 2?,
3,4?, or 5. Tantalum is ametal that occurs
principally in the mineral columbite-tan-
tal i te. Tantalum ores are found in Zaire,
Brazil, Mozambique, Portugal, Nigeria,
and Canada.
TANTALUS, in Greek mythology, son of
Zeus and Pluto (daughter of Cronus and
Rhea) and the father of Niobe and Pelops.
In Hades, Tantalus stood up to his neck in
water, which flowed from him when he
tried to drink it; over his head hung fruits
that the wind wafted away whenever he
tried to gra.sp (hem.
TANNER, Henry Ossawa (1859-1937),
black US painter who lived in Paris from
1891, noted for his paintings of biblical
subjects.
TANZANIA, republic in EAfrica, on the
Indian Ocean. It was formed (1964) by the
union of Tanganyika with the island of
Zanz iba r.

reforms of la guardia (mayor, 1933-45)
led to its decline.
TANEY. Roger Brooke (1777-1864),
chief justice of the US (183&-64) whose
DRED SCOTT CASE decision helped bring on
the c tvu . WAR. As Pres iden t Jackson ’s

seaetary of the treasury (1833-35), he
crushed the Second bank o f the un i ted

STATES. As chief justice, he steered amid¬
dle course on states righis, and con¬
tinued John MARSHALL'S liberal interpreta¬
tion of the Constitution. (See also supreme
COURT.)
T’ANG, Chinese dynasty (618-906), a
"golden age” in CWnese history.
Cofounded by the aristocrat Li Yuan and
his son T’ai Tsung (ruled 647-49), the
dynasty sent armies Wto Central Asia and
made China acosmopolitan empire enjoy¬
ing acultural renaissance at its peak under
Hsuan Tsung (reigned 712-56). There
w e r e r e m a r k a b l e a d v a n c e s i n s c i e n c e ,

technology, printing, the arts and litera¬
ture. with outstanding lyric verse by Li Po
and Tu Fu.
TA N G A N Y I K A . S e e Ta n z a n i a ,
TANGANYIKA, Lake, in WTanzania
and EZaire, in the Great Rift Valley.
Africa’s second-largest lake, it is 420mi
N-S, 30-45mi E-W and up to4,7I0ft deep.
It ha-s important fisheries.
TANGIER, seaport and residential and
commercial city of Morocco, facing the
Strait of Gibraltar. Settled about 15th cen¬
tury BC, it was part of an international
zone under French, Spanish and British
administrators during 1923-56. Pop
(metro) 304,000.
TANGLEWOOEJ, former estate in Stock-
bridge and Lenox, Mass., site since 1934
of the summer Berkshire Music Festival at
which the Boston Symphony Orchestra
performs.
TANK, armored combat vehicle, armed
with guiLs or missiles, and self-propelled
on caterpillar treads; the chief modem
conventional ground assault weapon.
Tanks were first built in 1915 by Britain
and used from 1916 against Germany in
WWI. These early tanks were very slow,
and development between the wars greatly
improved speed and firepower. The
Spanish civil war and WWII showed the
effectiveness of concentrated tank attacks.
Amphibious and airborne tanks were
developed.

Heavy tanks proved cumbersome, and
were generally abandoned in favor of the
more maneuverable (tliough more vul¬
nerable) light and medium tanks. Im¬
proved models are now used where heavy

Oflicial name: United Republic of Tan¬
z a n i a

Capital: Dar es Salaam
Area; 364,881sqmi
Population: 26,869.000
Growth ra te : 3 .4%
Languages: Swahil i , English, Bantu
dia lec ts
Religions: Animist, Muslim, Christian
Monetary unit(s): 1Tanzanian shilling
= 1 ( X ) c e n t s



T A P I R S 1 1 8 9

Land. Tanzania i.^ abeautiful country,
with plateaus, mountain ranges, Africa's
highest peak (Mt. Kilimanjaro), Rift Val¬
ley lakes and the Spart of Lake Victoria.
Inland the climate is hot and dry with
some rain Dec.-May. Coral reefs and
mangrove swamps l ine the coast .
Grasslands and open woods dominate the
extensive plains, famous for their wildlife.
People. The vast majority are rural. There
are over 100 Bantu tribes, each with dis¬
tinctive languages and customs. There are
Indian, Arab and European minorities.
The illiteracy rale is high, but there is a
modem university in Dar es Salaam.
Economy. After independence, Tanzania
attempted to institute socialism through
communal farming vil lages. Due to
various factors, including some resistance
to these programs, food production
dropped sharply, creating deep problems
in the agriculture-based economy. Coffee
and cotton are primary exports. Oth« im¬
portant exports are cloves (from Zan¬
zibar). pyrethrum, sisal, tobacco and tea.
Manufacturing centers around the process¬
ing of primary commodities.
History, olduvai gorge in NTanzania
has the world’s earliest known human and
pre-human remains, in historical times,
the coast and Zanzibar came under Arab
control from the 700s AD. Germany es¬
tablished amainland protectorate (1S91),
but after WWl the region passed to Britain
by League of Nations mandate. Tan¬
ganyika gained independence in 1961,
Zanzibar in 1964, and the country was
renamed Tanzania in 1965.

Julius Nyerere, president of Tanzania
until 1985 and head of the only political
party until 1990, instituted aform of
a^arian socialism involving collectivized
villages and small-scale farming and
depending on aspirit of citizen coopera¬
t ion .

Rising oil prices in tlie 1970s and
declines in the world prices of Tanzania’s
exports—coffee and sisal—reduced the
country to poverty. Under Nyerere’s suc¬
cessor as president, All Hassan Mwinyi,
Ta n z a n i a h a s m o v e d t o w a r d a m a r k e t
economy and multiparty politics.
TANZANITE, zoisite mineral and semi¬
precious gem unearthed in Tanzania
(1967). When aheat process is applied to
tanzani te, i t reflects ablue color. Before
the heat process, tanzanite shines purple,
blue, or yellow, depending on the way
lights hits it.
TAOISM, ancient Chinese philosophy, in
inOuence second only to confudanism,

derived chiefly from the book Tao-te
Ching (3rd century BC) attributed to lao-
TSE. It advocated acontemplative life in
accord with nature, unspoiled by intellec¬
tual evaluations. Tao ("The Way") was
considered impossible to describe save in
cryptic imagery. Taoism later became a
polytheistic religion.
T A P E R E C O I W E R . i n s t r u m e n t f o r
SOUND RECORDING On magnetic tape, and
subsequent playback. The tape, consisting
of small magnetic particles of iron oxides
on athin plastic film base, is wound from
the supply reel to the take-up reel by a
rotating capstan which controls the speed
The tape passes in lum: the erase head,
which by applying an alternating field
reduces the overall magnetization to zero;
the recording head; and the playback head.
Cassettes contain thin tape handily pack¬
aged, running at Iin/s. The somewhat
larger cartridges contain an endless loop
of tape on asingle reel. Most recorders
use two, four or even more tracks side by
side on the tape.
TAPESTRY, afabric woven with colored
threads to form adesign and used to cover
walls and furniture. Warp threads are
stretched on aloom, and colored threads,
or wefts, are woven over and under them
and then compacted (see also weaving).
Tapestries were known in ancient Egypt,
Syria, Persia and China. NEurope’s great
era of tapestry-making began in the 1300s,
notably at Anas in Flanders. It reached a
peak in the gobeun tapestries of the
1600s. Great painters who have made
tapestry designs include Raphael and rub-
E N S . T h e b a y e u x t a p e s t r y i s i n f a c t
embroidery.
TAPEWORMS, intestinal parasites, so
named because they are long and flat,
forming the class Cestoda of the fiatworm
phylum Plaiyhelminthes. Ascolex, or
head, only 1.5-2mm (about 0.06in) in
diameter is attached to the gut and behind
this the body consists of aribbon of iden¬
tical flat segments, or proglottids, each
containing reproductive organs. These
proglottids are budded off from behind the
scolex. Mature proglottids containing eggs
pass out with the feces where larval stages
can infect intermediate hosts.
TAPIRS, afamily, Tapiridae, of large
brown or black and white ungulates re¬
lated to RHINOCEROSES. They are plump,
thick-skinned vegetarian animals charac¬
terized by ashort mobile nasal "uunk" and
with four toes on the front feet and three

on the hind feet. Of four living species,
the largest, Tapiius indicus, occurs in
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high tariffs, with aconsequent decline in
INTERNATTONAL TRADE In 1947 the US and
22 other nations signed the general
AGREEMENT ON TARIFFS AND TRADE (GATT)
aimed at reducing trade discrimination.
GATT has only partly achieved this,
not^ly in the "Kennedy Round" (1964-
67), involving over 50 nations and abroad
range of commodities. By the 1980s, high
Common Market tariffs against food im¬
ports and ageneral trade recession roused
fears of revived PRCrrECnONtSM (see also
ECONt»nCS: EUROPEAN FREE TRADE ASSOCIA¬

TION). In 1993 anew GATT agreement
was signed.
TARKINGTON, Newton Booth (1869-
1946), US writer famous for his novels
reflecting Midwestern life and character,
as in his Penrod (1914). He worked for
The Saturday Evening Post, was an lod.
representative (1902-̂ 3), and won two
Pulitzer Prizes (1919, 1922) for The Mag¬
nificent Ambersons (1918) and Alice
Adams (1921).
TA R L E TO N , S i r B a n a s t r e ( 1 7 5 4 -
1833), English cavalry soldier, com¬
mander of the British Legion in die
REV(x.unoNARY WAR. Noted for cruelty, he
was successful (1799-80) at Charleston,
Waxhaws. Camden and Fishing Creek but
lost to Gen. Charles Morgan at cowpens.
TARO, aplant of the arum family whose
rhizomes provide astarch food for mil¬
lions of people in eastern Asia and the
Pacific. TTiey have to be peeled to remove
apoisonous acid compound, and they do
not provide an adequate diet by them¬
se l ves . I n Hawa i i t a ro i s f e rmen ted t o
makepoi.
TAROT, pack of 78 euiYINO cards used
for fortune telling <x for die card game
tarok (tarot or tarocchi). There are four
suits each of 14 cards (cups, pentacles.
swords and wands) and amajor arcana of
22 cards (also called tarots) which in the
card game operate as permanent trumps.
TAItfON, afish that is unusual in being
able to survive in sail or fiesh water and is
also aprize sports fish. Tarpon of over
100 lb are often caught, and they can grow
up to 850 lb. The body bears large, silvery
scales up to 2in across and the dorsal fin
has along ray protrading from the rear
end. Tarpon live in warm seas from
Rorida to Brazil and also off West Africa.

The eggs are laid in shallow water and the
larvae grow up in stagnant lagoons and
marshes.
TARRAGON, bushy aromatic herb (Ar-
temisia dracunculus), its dried leaves and
flowering tops are used to add tang and pi-

Malaya, the others being South American.
TAPPAN, Arthur (1786-1865) and
Lewis (1788-1873), US silk merchants,
abolitionists and philanthropists. TTiey
cofounded the American Anti-Slavep'
Society (1833) and formed arival group in
1840. A ûr helped establish Kenyon and
Oberlin colleges. In 1841 Lewis founded
the first US commercial credit-rating
agency.
TAR, thick, dark, viscous liquid obtained
through distillation of organic matter,
primarily coal, petroleum products, and
wood. Coa l ta r, ob ta ined a t h igh
temperatures and condensed from vapors
given off during the manufacture of coke
from bituminous coal, is used for roofing
and waterproofing materials, synthetic
drugs, disinfectants, dyes, perfumes, and
plastics.
TARANTULA, popular name, originally
of the large woif spider Lycosa tarantula.
bul now used for various unrelated giant
SPIDERS throughout the world. All are long
and hairy and eat large insects or small
vertebrates. Their venom seldom has
serious effects on humans.
TARASCAN, Middle American Indian
population of northern Michoacan in
central Mexico. The Tarascan people are
undergoing aslow process of assimilation
into the mainstream mestizo culture of
Mexico, but there are still populations
primarily monolingual in the Tarascan
language and culturally conservative.
TARBELL, Ida Minerva (1857-1944).
US journalist, aleader of the muckhakers.
Her exposure of malpraciice in The His¬
tory of the Standard Oil Company (1904)
led to successfiil prosecution of the com¬
pany in 1911.
TARIFFS, customs duties on expom cw,
more commonly, imports. The aim is
generally to protect home industries from
foreign competition, though it may be
merely to provide revenue. During the
17th and 18th centuries the European
powers created tariff systems that gave
their colonies preferential treatment, but
Br i ta in ’s ta r i f f s , by l im i t ing Nor th
America's trade, helped provoke the
REVOLUTIONARY WAR. In the early 1800s
the free trade movement, bolstered by
the economic philosophy of laissez-faire,
helped limit *e spread of tariffs. How¬
ever. US federal tariffs imposed to aid
Northern industry damaged the South and
contributed to the ovu, war.

US and European tariffs were moderate
in the early 1900s but, after the Great
Depression, both the US and UK adopted
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quancy to many culinary dishes. Tarragon
leaves are bright green, have an agreeable
odor, and taste reminiscent of anise.
TARSKI, Alfred (1902- ), Polish-bom
US mathematician and logician who was
one of the most influential Hgures in 20th'
century philosophy. Aprofessor at the U.
of CaJ. at Berkeley (1942-68), he made
fundamental contr ibut ions to the fields of
metamathematics, semantics and symbolic
logic.
TARTAN, the checkered fabr i c o f
S c o t l a n d ’ s n a t i v e d r e s s . E a c h c l a n i s

ascribed aparticular tartan, though often
in more than one variety—the hunting tar¬
tans are usually somber blues and greens,
while teds generally predominate in the
dress tartans. The authenticity of ascrip¬
tions to clans is questioned, and some tar¬
tans are of comparatively recent origin.
TA R TA R S . S e e Ta t a r s .
TASHKENT, capital of Uzbeldstan lo¬
cated in Chirchik Valley Wof ChatkaJ
Mcs. One of the oldest ci t ies in Asia, i t
was an important trading center for Arab.
Muslim and Mongol empires. Major
products are textiles and agricultural
machinery. Rebuilt after adevastating
earthquake in 1966, it is an important cul¬
tural center. Pop 2,073,000.
TA S M A N , A b e l J a n s z o o n ( c l 6 0 3 -
1659), Dutch sailor and SPacific explorer.
Sailing from Java in Dutch East India
Company service(1642-43, 1644). he dis¬
c o v e r e d Ta s m a n i a a n d N e w Z e a l a n d
(1642), which he thought were parts of
Australia, then Tonga and Fiji (1643).
TASMANIA, smdlcst Australian scale
(26,383sq mi, population S1S,(X)0). The
ISCimi Bass Strait separates Tasmania
f rom the sou theas te rn ma in land . In i n¬
cludes King. Rinders and Macquarie is¬
lands, as well as the main island. Tasmani¬

a's forests contain the unique marsupials
Tasmanian devil and ihylacine. Ute capi¬
tal is Hobart.
TASMANUN DEVIL, mammal of the
marsupial family with astocky body and
large squarish head, together 20-30in long,
and a10-15in bushy tail; its appearance is
vaguely bearlike. The coat is black mixed
with brown, and there is awhit ish breast
mark. I t surv ives in Tasmania in remote
rocky areas.
T A S M A N I A N S , n o w e x t i n c t n a t i v e
population of Tasmania, perhaps once the
native race of Australia and physically and
culturally quite unlike cIk austrauan
ABORiGtNES. The purc stock were extin¬
guished 1804-1876, al though afew
halfbreeds still exist.

TASTE, special sense concerned with the
differentiat ion of basic modali t ies of food
or other substances in the mouth; recep¬
tors are distributed over the surface of the
TONGUE and are able to distinguish salt,
sweet, sour, bitter and ptossibly water as
primary tastes.

Much of what is colloquially termed
caste is actually smeu. perception of odors
reaching the olfactory EPtraEuiiM via the
naso-pharynx. Receptors for sweet are
concentrated at the tip of the tongue, for
salt and sour along tte sides, with bitter
mainly at the back. Taste nerve impulses
pass via the brain .stem to the cortex.
TATARS or Tartars, Turkic-speaking
people of the Commonwellh of Inde¬
pendent states, where some 4,500,000 live
along the Volga R, in the Ural Mts. Mo.si
are Sunnite Muslims. Tatar also describes
the EMongolian tribes, part of the ooloen
HORDE, which seized much of Russia in the
1200s (see MONGOL empire).
TATE, AUen (1899-1979), distinguished
US writer, critic and teacher. He edited the
literary magazine Fugitive and advocated
the "new criticism," with its stress on a
work’s intrinsic qualities. His own work
includes several collections of poetry and
essays, biographies and anovel.
TAUSSIG, Helen Brooke (1898-1986),
US pediatrician and cardiologist who
developed the "blue baby operation"
(1945; with surgeon Alfred Blalock)
which increased b lood c i rcu lat ion to the
lungs and stimulated research on the sur¬
gical correction of congenital heart
defects.
TAW N E Y, R i c h a r d H e n r y ( 1 8 8 0 -
1962), British historian and social theorist.
His best-known book. Religion and the
Rise of Capitalism (1926), connects the
hard work and indiv idual ism of the Pro-

lesiants of NEurope in the 16th and 17lh
centuries with the growth of capitalism
there.

TAXATION, the raising of revenue to
pay for government expenditure. Broadly
speaking, atax can be described as direct
or indirect; income tax is paid directly to
Che government, but sales taxes are collec¬
ted indirectly through government charges
on goods or services. Atax is also pro¬
gressive or regressive: income tax is usu¬
ally progressive (its rale rises as the tax¬
able sum increases); sales taxes tend to be
regressive (their burden decreases as the
taxpayer's income increases).

Modem taxation serves three purposes.
It meets government expenditure on pub¬
lic services, administration and defense. In
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stuffing the animal's form is duplicated
and the skin stretched over.
TAXONOMY, the science of classifying
PLANTS and ANIMALS- The theory of EVCtt.u-
TiON states that organisms come into being
as aresult of gradual change and that
closely related organisms are descended
from arelatively recent common ancestor.
One of the main aims of taxonomy is to
reflect such changes in aclassification of
groups, or (axa. which are arranged in a
hierarchy such that small taxa contain or*
ganisms that are closely related and larger
taxa contain organisms that are more dis¬
tantly related.

Taxa commonly employed are (in their
conventional typography and starting with
the largest): Kingdom. Phylum, Class.
Order, Family, Genus and species.
TAY L O R , E d w a r d ( c l 6 4 2 - 1 7 2 9 ) .
American Puritan clergyman, arguably
North America’s foremost colonial poet.
His devotional verse combines homely
diction with the striking imagery of the
MCTAPHYSiCAL PCCTS. His wor̂  Were
rediscovered only in 1937 (Poetical
Works. 1939).
TAYLOR, Elizabeth (1932- ), English-
born US film actress. She became amajor
Hollywood star in such films as Little
Women (1949) and APlace in the Sun
(1951). She received Academy Awards
for her roles in Butterfield 8(1960) mid
Who’s Afraid of Virginia Wooifi (1966).
TAYLOR, Frederick Winslow (1856-
1915), US mechanical engineer who
pioneered the principles of scientific
management. He introduced time-and-mo-
noN STUDY and held that carefiil analysis
of every factory operation by man and
machine alike was necessary for opera¬
tional efficiency. These theories came to
be known as Taylorism.
TAYLOR, George (1716-1781), Irish-
bom member of dK Continental Congress
and si^er of the Declaration of Inde¬
pendence. Taylor emigrated to I^nnsyl-
vania in 1736, serving there in the pro¬
vincial assembly (1764-69.1775) and the
first supreme executive council (1777).
TAYLOR John (1753-1824), US pobti-
cal theorist and agricultural reformer,
known as "John Taylor of Caroline." An
early exponent of states' rights, he was
thrice elected US senator from Va. (1792,
1803 ,1822) .
TAYLOR, (Joseph) Deem-s (1885-
1966), US composer. During his long
career in music he worked as critic, radio
c o m m e n t a t o r , n e t w o r k c o n s u l t a n t a n d
president of the American Society of

some countries social justice is promoted
by the redistribution of income: the rich
are taxed at higher rates than the poor,
who may receive grants from revenue.
Control of the economy is achieved by ad¬
justing direct or indirect taxes to curb con¬
sumption or encourage investment- It is
often difficult to achieve all three objec¬
tives equally effectively.

In the US the Const i tut ion at first re¬

quired that taxes be levied in proportion to
^population, and that indirect taxes
must be uniform throughout all states. An
INCOME TAX, which does not meet these re¬
quirements. was permitted by the 16th
Amendment in 1913, and came to replace
TARiFFS and excises as aprincipal source
of revenue. During and after WWI, the fe¬
deral government developed its individual
and corporation income taxes, expanded
e x c i s e s , a n d i n t r o d u c e d a n e s t a t e i n -
HEWTANCE TAX and asocial security
payroll levy.

By WWn federal taxes had reached new
peaks and become important in regulating
the economy, being used to curb inflation
and prevent profiteering. The major form
of state and local taxation is now the
property tax; states also tax gasoline, retail
sales and automobiles, and many states
and cities tax income. Ataxpayers revolt
against high property taxes began in Cal.
in 1978, when voters approved astate
constitutional amendment restricting taxes
on real property, and the revolt soon
spread to other states. It also took the form
of organized opposition to high federal in¬
come tax, which culmin^ed in the elec¬
tion of Ronald reagan as president in
1980. (See INCOME TAX.)
T A X A T I O N W I T H O U T R E P R E ¬
SENTATION, in US history, acause of
the REVoi.unoNARY WAR. In 1765 the
British Parliament passed tlie stamp act,
obliging colonists to buy revenue stamps
for documents and newspapers. This
provoked the slogan "taxation without
representation is tyranny," and acolonial
congress in New York rejected as uncon¬
stitutional taxes imposed without the
people's consent.
TAX COURT, US federal tribunal estab¬
lished in 1924 to rule on disputes between
taxpayers and the internal revenue ser¬
vice. Most decisions may be appealed to
the US Court of Appeals.
TAXIDERMY, stuffing animal skins to
make lifelike repheas. Taxidermy is now
practiced mainly in targe museums,
though it originated in the production of
hunting trophies; nowadays, rather than
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Composers, Authors and Publishers (AS-
CAP). His works include the operas The
King's Henchman (1926) and Peter Ibbet-
jort(1931).
TAYLOR, Maxwell Davenport (1901-
1987), US general who largely organized
the army’s first airborne units in WWII.
He commanded the Eighth Army in Korea
1953—55, headed the US and UN Far East
commands 1954-55, was US army chief
of staff 1955-59 and ambassador to Viet¬
nam 1964-65.
TAYLOR, Paul (1930-), US dancer and
choreographer. He danced (1953-61) for
Merce cut tNiNGHAM and Martha graham

while choreographing avant garde dances
for his own company, formed in 1954.
TAYLOR, Telford (1908- ), US legal
scholar and attorney, who was chief US
prosecutor at the Nuremberg war crimes
tr ia ls. Alaw professor at Columbia
University (1958-76), he wrote several
books including Nuremberg and Vietnam
(1970), Courts of Terror (1976) and
Munich: The Price of Peace (1979).
TAYLOR, Zachary (1784-1850), 12th
US president (1849-50). Known as "Old
Rough and Ready" to his soldiers, Taylor
was abold and resourceful general in the
MEXICAN WAR and one of the most popular
presidents of his period. Nevertheless, his
br ie f term in the Whi le House—he d ied
after only 16 months in office—has been
all but forgotten, though he did take abold
stand against the extension of slavery, the
one burning issue of his term.

Three things shaped his life: he was 40
years asoldier (doing much to open the
West to settlement); his parents belonged
to the wealthy planting aristocracy of old
Va.; and he himself was brought up in
Ky., on the frontien of an expanding na¬
tion. He fought in the war wisiz and the
BLACK HAWK WAR (1832), and subdued the
SEMINOLE INDIANS in Fla.; his defeat of
G e n e r a l S a n t a a n n a ’ s f o r c e s i n d i e
MEXICAN WAR made him anational hero.

Standing as aWhig, he became presi¬
dent in 1849; his term was marked by the
CLAVTON-BULWER TREATY- More important,
the acquisition of vast new territories
threatened to upset the precarious balance
between slave states and free (IS of each)
established by the Missouri compromise of
1820. Determined to prevent expansion of
slavery even chough it might preserve the
Union, and undoubtedly infiuenced by
such advisors as William H. seward, Tay¬
lor refused to compromise, even if it
m e a n t w a r. H i s s u d d e n d e a t h i n 1 8 5 0

postponed the issue.

TAY-SACHS DISEASE,
fatal disorder found primarily among Jews
of or from eastern Europe. Among this
group, as many as one out of 30 may be
carriers. The disease is caused by adefi¬
ciency or defect in the enzyme hexosami¬
nidase A, or sometimes in both hexosami¬
nidase Aand Bwhich allows fatty sub¬
stances (sphyngolipids) to accumulate in
the brain. The condition usually appears at
3to 6months of age and is characterized
by mental retardation, blindness, muscular
weakness, and acherry-red spot on the
retina of each eye. Death commonly oc¬
curs between the ages of 3and 5years. In¬
dividuals enable of transmitting this dis¬
ease to their children can be detected by
medical screening procedures.
TCHAIKOVSKY, Peter I l i ch (1840-
1893). Russian composer. He scudî  with
Anton RUBiNS'miN, became pmfessor at
Moscow Conservatory and gave concerts
of his own music in Europe and the US.
His gift for melody and brilliant orchestra¬
tion, plus the dram^ excitement and emo¬
tional intensi^ of his music, make him the
most popular of all composers. Works
such as the 1st Piano Concerto (1875), the
Violin Concerto (1878) and PathitUfue
Symphony (No. 6; 1893) are known and
loved by millions, and ballet owes much
of its popularity to his 5ivan Lake (1876),
Sleeping Beauty (1889) and Nutcracker
(1892). His operas include Eugene Onegin
(1879) and The Queen of Spades (1890).
TCHELITCHEW, Pavel (1898-1957),
Russian-bom US painter. He design^
ballets, notably for diaghilev, but is best
known for such studies of perspective and
metamorphosis as Wirfe-a/uJ-cSeek (1941).
TEA, the cured and dried young leaves
and tips of the tea plant (TTiea sinensis)
which are made into adrink popular
throu^out the world. Tea has been drunk
in China since early timc.s, but it was not
until the early 1600s that the Dutch intro¬
duced it into Europe. Although expensive,
it soon became fashionable. In the UK and
the British colonies, the East India Com¬
pany enjoyed amonopoly of the China lea
trade until 1833; it was the attempt of the
British government to levy atax on tea
imports into the American colonies that
l e d t o t h e b o s t o n t e a p a r t y o f 1 7 7 3 .
Today, the chief producers are India and
Sri Lanka. Tea contains the sdmulani caf¬
feine. The term tea is also used to describe
many other local drinks produced from the
leaves of avast array of plants. Family:
Theaceae.

TEAK, adeciduous tree {Tectona gran-

inher i teda n
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which remains as aprickly head after cbey
have died. Teasels used to be grown as a
CTop, and the dead heads were used to
raise the nap on cloth.
TECHNETICUM, chemical element;
symbol Tc; at.wt. 98.9062; at.no. 43;
valence 0. +2, 44, 4-5, +6, and 47. Tech¬
n e t i u m w a s t h e fi r s t e l e m e n t t o b e

produced artificially in acyclotron. Since
its discovery, searches for the element in
t e r r e s t r i a l m a t e r i a l s h a v e b e e n m a d e
without success. If it does exist, the
concentration must be very small.
T E C H N O C R A C Y, g o v e r n m e n t b y
scientists and technologists who recognize
only the dictates of technology. Arising
from the ideas of Thors te in veb len and
engineer Howard Scott, aradical Tech¬
nocracy movement roused wide discussi¬
on in the early 1930s in the US.
TECHNOLOGY, application of science
to practical human ends, particularly to in¬
crease productivity and the availability of
leisure and to improve the quality of life.
Major technological innovations of the
past century have included the internal
combustion engine used in automobiles
and the harnessing of electricity for light,
heat, and power.
TECTOMCS, an area of study in geol¬
ogy dealing witli the development of the
broader s t ructu i -a l features of the ear th
and their deformational origins. (See also
PLATE TECTONICS.)
TECUMSEH {C1768-1813),
SHAWNEE INDIAN clucf, wurrior and orator
who sought after the Revolution to unite
Midwestern tribes against encroachment
of their homelands. EJespite British and
widespread Indian support the effort failed
with defeat of his brother tenskwatawa at
the battle of TtpPECANoe (1811). Tecumseh
died fightmg for the British at the battle of
the TTiames in Ontario.
TEDDER, Arthur William Tedder, 1st
Baron (1890-1967), British air marshal.
He was commander of the Royal Air
Force in the Middle East 1940-43, then
headed the Medi terranean Ai r Command
and was deputy Supreme Allied Comman¬
der under Eisenhower, helping to plan and
carry out the invasion of Europe.
TEETH, the specialized hard structures
used for biting and chewing food. Their
numbers vary in different species and at
different ages, but in most cases an imma¬
ture set of teeth (milk teeth) is replaced
during growth by apermanent set. In man
the latter consists of 32 teeth comprising 8
incisors, 4canines, 8premolars and 12
molars, of which the rearmost are the late-

dis) whose wood is one of the most valu-
^le in the world. Teaks grow in tropical
climates from EIndia to Malaysia. The
hard, oily wood is used for house con¬
struction furniture, railroad ties, etc.
Several other trees produce asimilar
hardwood also called teak. Family: Ver-
benaceae.
TEAL, ariver duck related to the mallard.
The blue-winged teal of North America is
one of the fastest-flying migratory ducks.
Other teal include die Cape teal of Africa
and the Laysan tê  which lives only on
the island of Laysan, we.st of Hawaii.
TEAMSTERS (International
hood of Teamsters, Chauffeurs, Ware¬
housemen and Helpers of America),
largest US labor union. Formed by an
amalgamation in 1903, it has about
2,500.000 members, largely in trucking
and warehousing. Daniel tobin was presi¬
dent 1907-52. Several recent presidents
were jailed for corruption and in 1957 the
Teamsters were expelled from the AFL-
CIO. In 1988 the US Department of Jus¬
tice filed acivil racketeering suit seeking
to oust the Teamsters’ president and the
18-member execu t i ve board because o f
frieir purported ties to organized crime.
TEAPOT DOME, scandal over govern¬
ment malpractice under President Har¬
ding. The naval oil reserve at Teapot
Dome, Wyo., was leased in 1922 by
agreement of secretary of the interior Al¬
bert Fall to the Mammoth Oil Co. with no
competitive bidding. ASenate investiga¬
tion followed and the lease was canceled.
Fall was later convicted of receiving
another bribe in asimilar transaction.
TEAR GAS, volatile substance that in¬
capacitates for atime by powerfully ir¬
ritating the eyes, provoking tears. Various
haiogenaied organic compounds are used,
including chloracetophenome (Mace gas
or CN), and the even more potent CS gas.
TTiey are packed in grenades and used for
riot control. (See also chemical and
BIOLOGICAL WARFARE.)
TEARS, watery secretions of the lacrymal
GLANDS situated over the byes which pro¬
vide continuous lubrication and protection
of cornea and sclera. Aconstant flow runs
across the surface of the eye to the
nasolacrymal duct at the inner comer,
where tears drain into the nose. Excess

tears produced in states of high emotion
and conjunctival or comeal irritation over¬
flow over the lower eyelid.
TEASEL, aEuropean plant found in
fields and verges in North America. The
small blue flowers grow on aconical head

B r o t h e r -

great
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erupting wisdom teeth. ("Dentition" refers
to the nun^rs and arrangement of the
teeth in aspecies,)

Each tooth consists of acrown, or part
above the gum line, and aroot, or inser¬
tion into the bone of the jaw. 1116 outer
surface of the crowns is covered by athin
layer of enamel, the hardest animal tissue.
T h i s o v e r l i e s t h e d e n t i n e , a s u b s t a n c e
similar to bone, and in the center of each
tooth is the pulp, which contains blood
vessels and nerves.

The incisors are developed for biting off
f o o d w i t h a s c i s s o r a c t i o n , w h i l e t h e

canines are particularly^ developed in
some species for maintaining ahold on an
object. The molars and premolars are
addled for chewing and macerating food,
which partly involves side-to-side move¬
ment of one jaw over the other. Mal-
deveiopment and caries of teeth are the
commonest problems encountered in den-
n s m Y .

TEGU, genus of large, carnivorous tropi¬
cal South American lizards of the family
Teiidae. All species are black with yellow
or white bands across the back. The scales
are small, square, and arranged in regular
rings around the body. The lizards range
in length up io4fl.
TEHERAN or Tehran , cap i ta l and
largest city of Iran, lies Sof the Elburz
Mts at alMut 3,800fL Dating from the
UOOs and Mogul destruction of nearby
Ray (1220), it became capital in 1788.
Modem Teheran is amanufacturing,
Iranspoitation, and cultural center. The
city was the center of the Iranian revolu¬
tion of the later 1970s and early 1980s.
Pop (metro) 6,022,000.
TEHERAN CONFERENCE, inter-allied
c o n f e r e n c e o f W W I I , h e l d i n Te h e r a n
Nov.-Dee. 1943 and attended by Stalin,
Roosevelt and Churchill. Important items
were coordination of landings in France
with aSoviet offensive against Germany
from the E, future Russian entry into the
war against Japan, and agreement on
Iran's future independence.
T E I L H A R D D E C H A R D I N , P i e r r e
(1881-1955), French Jesuit, philosopher
and paleontologist. He was in China
1923-̂ . where he studied Peking Man
(see PREHISTORIC man). The Phenomenon
of Man (1938-40) attempted to reconcile
Christianity and science with atheory of
man's evolution toward final spiritual
unity. His superiors held his views to be
unorthodox and warned against them;
fame came to him and his ideas only post¬
humously.

TEL AVIV-JAFFA, second-largest city
in Israel, on the Mediterranean coast NW
of Jerusalem. It is amodem city-port and
Israel's chief manufacturing cento- as well
as a tour is t resor t . Te l Av iv was Is rae l 's
first capital, from 1948 to 1950 (when
Jaffa was incorporated). Pop 328.000.
TELEGRAPH, electrical apparatus for
sending coded messages. The term was
first applied to Claude Chappe’s sema¬
phore. Experiments began on electric
telegraphs after the discovery (1819) that a
magnetic needle was deflect̂  by acur¬
rent in anearby wire.

I n 1 8 3 7 W . F, C o o k e a n d C h a r l e s
WHEATSTONE patented asystem using six
wires and five pointers which moved in
pairs to indicate letters in adiamond¬
shaped array. It was used on English rail¬
roads, In (he same year Samuel morse, in
partnership with Alfred Vail, and helped
by Joseph henry, patented atelegraph sys¬
tem using MORSE CODE in the US. The first
intercity line was inaugurated in 1844. At
first the receiver embossed or printed the
code symbols but this was soon replaced
by asounding device.

In 1858 Wheatstone invented ahigh¬
speed automatic Morse telegraph, using
punched paper tape in tran.smission. The
telex system, using tele-typewriters, is
now most popular. In 1872 Jean-Maurice-
£mile Baudot invented amultiplexing
system for sharing the time on each trans¬
mission line between several operators.
Telegraph signals are now transmitted not
only by wires and land lines but also by
submarine cables and radio.

TELEMANT^ Georg Philipp (1681-
1767), versatile and prolific German com¬
poser. amaster of all the musical forms of
his day. Hi.s oratorios and other sacred
music, over 40 operas and many in¬
s t r u m e n t a l w o r k s , a r e n o t e d f o r t h e i r
liveliness of riiythm and tunefulness.
TELEOLOGY (from Greek lelos. end),
the study of an action, event or thing with
reference to its purpose or end. plato and
ARISTOTLE argued that the purpose, perfec¬
tion and good of athing, which Aristotle
cal led i ts 'Tmal cause, 'was the ult imate
explanation of the thing. The teleological
view of nature has declined since the rise
of science. The teleological argument, or
argument "from design,", argues from the
Older and perfection of nature to the exist¬
ence of adivine Creator.
T E L E PAT H Y. S e e e s p .
TELEPHONE, apparatus for transmis¬
sion and reproduction of sound by means
of frequency electric waves. Precursors in
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ABERRATKWS. The size of atelescope is
measured in terms of the diameter of its
objective. Up to about 30cm diameter the
resolving power (the ability to distinguish
finely separated points) increases with size
but for larger objectives the only gain is in
li^t gaihwing. A500cm telescope can
t h u s d e t e c t m u c h f a i n t e r s o u r c e s b u t
resolve no better than a30cm instrument.

Because mirrors can be supported more
easily than large lenses, the largest
astronomical telescopes are all reflectors.

In 1992. the most recent US telescopes
w e r e t w i n 4 m r e fl e c t o r s a t K i l t s P e a k .
Ariz., and Cerro Tololo, Chile, both com¬
pleted in the 1970s and operated fay Na¬
tional Astronomy Observatories, afederal
agency.

Not far from Cerro Tololo. at La Si l la,
Chile, was atelescope built by aconsor¬
tium of eight European countries slightly
smaller than its US neighbor but with ad¬
vanced optical elements that gave it supe¬
rior quality.

The US is now building atelescope with
a10m (394in) mirror atop the Mauna Kea
volcano in Hawai i that is scheduled for
completion in the 1990s. Aconsortium of
WEuropean countries is plaiming to build
atelescope in northern Chile with four
mirrors whose combined light-galh^ng
power will be equal to that of asingle mir¬
ror 16m (630in) in diameter.
TELEVISION, the communication of
moving pictures between distant points
using wire or radio transmissions. In
television broadcasting, centrally pre])ared
programs are transmitted to amultitude
of individual receivers, though closed-cir¬
cuit industrial and education applications
are of increasing importance. Often, a
sound signal is transmitted together widi
the picture information.

In outline, atelevision camera is used to
fomi an optica! image of the scene to be
transmit ted and convert i t in to e lectr ica l
signals. These are amplified and trans¬
mitted, either directly by cable (closed-cir¬
cuit) or as radio waves, to areceiver
where the scene is reconstituted as an opti¬
cal image on the screen of acathode-ray
TUBE. Today most television cameras are
of the image orthicon or vidicon types,
these having largely replaced the earlier
iconoscope and orthicon designs. Since it
is impossible to' transmit awhole image
at once, the image formed by the optical
LENS system of the camera is scanned as a
sequence of 525 horizontal lines, the vary¬
ing light value along each being con¬
vened into afluctuating electrical signal

telecommunication included the mega¬
phone, the speaking tube and the string
telephone—all of which transmitted sound
as such97and the TELEORAPa working by
electrical impulses.

Although the principles on which it is
based had been known 40 years earlier,
the telephone was not invent̂  until 1876,
when Alexander Graham beu. obtained
his patent. Bell's transminer worked by
the voltage induced in acoil by apiece of
iron attached to avibrating diaphragm.
The same ^iparatus, working in reverse,
was used as areceiver. Modem receivers
use the same principle, but it was soon
f o u n d t h a t a m o r e s e n s i t i v e t r a n s m i t t e r
was needed, and by 1878 the carbon
MICROPHONE (invented by Thomas Edison)
was used. Abattery-powered DC circuit
connected microphone and receiver.

In 1878 the first commercial exchange
was opened in New Haven, Conn., and
local telephone networks spread rapidly in
the US and elsewhere. Technical improve¬
ments made for ionger-distance transmis¬
sion included the use of hard-drawn cop¬
per wire underground dry-core cable, and
two-wi re c i rcu i ts to avo id the cross- ta lk
that occuiied when the circuit was com¬
pleted via ground. Distortion in long cir¬
cuits was overcome by introducing load¬
ing coils at intervals to increase the induc¬
tance. The in&oduction also of repeaters,
or AMPLIFIERS, made long-distance tele¬
phone calls possible. Today, microwave
rad io l i nks , and commun ica t i ons sa te j j -
TES and OPTICAL FIBERS are used.
TELESCOPE, Optical, instrument used
to detect or examine distant objects. It
consists of aseries of lenses and mirrors
capable of producing amagnifred image
and of collecting more light than the un¬
aided eye.

The refracting telescope essentially con¬
sists of atube with alens system at each
end. Light from adistant object first
strikes the objective lens which produces
an inverted image at its focal point. In the
terrestrial telescope the second lens sys¬
tem, the eyepiece, produces amagnifi^,
erect image of the focal image, but in in¬
struments for astronomical use. where the
image is usually recorded photographical¬
ly, the image is not reinverted, thus reduc¬
ing light losses-

The reflecting telescope uses aconcave
mirror to gather and focus the incoming
light, the focal image being viewed using
many different combinations of lenses and
mirrors in the various types of instrument,
each seeking to reduce different optical
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and the whole scan being repeated 30
times asecond to allow an impression of
motion to be conveyed without noticeable
flicker. The viewer sees the image as a
whole because of the persistence of visiOK
effec t .

In color television, the light entering the
camera is analyzed into red, green and
blue components—corresponding to the
three pr imary colors of l ight—and
electrical information concerning the
saturation of each is supmmposed on the
ordinary luminance (brightness) mono¬
chrome signal. In the color receiver this
information is recovered and used to con¬
trol the three electron beams which, pro¬
jected through ashadow mask (a screen
containing some 200,000 minute, precise¬
ly positioned holes), excite the mosaic of
red, green and blue phosphor dots which
reproduce the color image. All three color
television systems in use around the world
allow monochrome receivers to work nor¬

mally from the color transmissions.
TELL, William, legendaty 14th-century
Swiss hero. Ordered by the Austrian
bailiff Gessler to bow to ahat on apole as
asymbol of Austrian supremacy, he
refused and was forced to shoot an apple
f rom h is son 's head w i th acrossbow: in

this almost impossible task he succeeded.
Later he killed Gessler.
TELLER, Edward (1908- ), Hungarian-
born US nuclear physicist who worked
with FERMI on nuclear nssiON at the start of
the MANHATTAN PROJECT, but who is best
known for his fundamental work on, and
advocacy of, the hydrogen bomb.
TELLURIUM, chemical element; sym¬
bol Te; at .wt . 127.60; at .nr. 52; va lence
2,4 or 6. Tellurium is occasionally found
native, but is more often found as the tel-
luride of gold, and combined with other
meta l s . I t i s recovered f rom the anode
muds produced during the electrolytic
refining of bl ister copper. The US,
Canada, Peru, and Japan are the largest
producers of the element.
TELSTAR,
launched July 10, 1962, the first to relay
TELEVISION signals across the Atlantic. It
weighed 1701b. Broadcasts ended (Feb.
1963) after Van Allen belt radiation

damaged some of the 1,000 transistors.
TEMPERATURE, the degree of hotness
or coldness of abody, as measured quan¬
titatively by thermometers- The various
practical sc^e.s used are arbitrary; the Fah¬
renheit scale was originally based on tlie
values O'F for an equal ice-salt mixture,
32'F for the freezing point of water and

96'F for normal human body temperature.
Thermometer readings are arbitrary also
because they depend on the particular
physical properties of the thermometric
fluid etc. There are now certain primary
calibration points corresponding to the
boiling, freezing, or melting points of par¬
ticular substances, whose values are fixed
by convention.

The thermodynamic, or absolute,
temperature scale, is not arbitrary; starting
at ABSOLUTE ZERO and graduated in kelvins.
it is defined with respect to an ideal rever¬
sible heat engine working on aCarnot
cycle between two temperatures. Ti and
Tz. If Qi is the heat received at the higher
temperature T|. and Q, the heat lost at the
lower temperature Tz. then TiTTz is
defined equal to Qi/cjz- Such absolute
temperature is independent of the proper¬
ties of particular substances, and is abasic
thermodynamic function. It is an intensive
property, unlike heat, which is an exten¬
sive property—that is, the temperature of
abody is independent of its mass or na¬
ture; it is thus only indirectly related to the
heat content (internal energy) of the body.
Heat flows always from ahigher tempera¬
ture to alower.
TEMPERATURE, Body. Animals faU
into two classes: cold-blooded animal^
which have the same temperature as their
surroundings, and warm-blooded ani-
mals, which have an approximately con¬
stant temperature maintained by a
" t h e r m o s t a t " i n t h e b r a i n . T h e n o r m a l
temperature for most such animals lies be- .
tween 95‘F (35'C) and I04’F (40'C); it is
greatly reduced during hibernation. For
mao. the normal mouth temperature usual¬
ly lies between 97’F (36‘C) and 99‘F
(37.2'C), the average being about 98.6*F
(37.0'C). It fluctuates daily, and in women
monthly. The temperature setting is higher
than normal in fever.

When the body is too hot. the blood ves¬
sels near the skin expand to cany more
blood and to lose heat by radiation and
convection, and the sweat glands produce
PERSPIRATION whlch cools by evaporation.
When the body is too cold, the blood ves¬
sels near the skin contract, the metabolic
rate increases and shivering occurs to
produce more heat. Fat under the skin, and
body hair (fur in other animals), help to
keep heat in. If these defenses against cold
prove inadequate, hypothermia results:
body temperature falls, functions become
sluggish, and death may result. Controlled
cooling may be used in surgery to reduce
the need for oxygen.

U S a r t i fi c i a l s a t e l l i t e .
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1904?-), Chinese political leader. Alife¬
long revolutionary who joined the Chinese
Communist Party in the 1920s, Teng be¬
came the party's secretary general in the
1950s. During the Cultural Revolution of
the 1960s he was dismissed from his post,
but he again emeiged as atop aide to
Premier Chou En-lai in the 1970s.

After the death of Mao Tse-tung in 1976
Teng became China’s most prominent
leader although nominally he was only
vice-chairman of the party. Rejecting botfi
Soviet and Maoist policies, he embarked
upon aprogram of economic reforms that
produced dramatic results in agriculture
though not in industry. He also opened
China to foreign trade and investment.
Teng sought to replace aging party conser¬
vatives with younger, reform-minded
pragmatists. In 1987 he resigned from the
party’s Central Committee, by his ex¬
ample compelling other aged members
also to step down. However, he retained
his chairmanship of the party’s military
committee, which in efrect made him head
of the army.

In 1989 he called for stern suppression
of the democracy movement. Thereafter
he persevered in his policy of economic
reform and government control.
T E N N E N T, G i l b e r t ( 1 7 0 3 - 1 7 6 4 ) ,
American Presbyterian clergyman, a
leader of the great awakening. He attack¬
ed his more conservative colleagues as
religious formalists with such vigor and
disregard for authority that the Pres¬
byterian Church became divided for 17
years (1741-58).
’TENNESSEE, the Volunteer State, east
south central state of the US South, bor¬
dered by the Mississippi Ron the Wand
the Appalachian Mts. on the E. The sur¬
face rises from the fertile Mississippi
lowlands in the Wthrough the roiling hills
of middle Tennessee in the forested ridges
of the Appalachaians in the E. The Ten¬
nessee R . fo rmed near Knoxv i l l e , flows
SW through ETennessee into Al^ama,
then Nthrough WTennessee to join the
O h i o R .

Pioneers from Virginia and the Ca-
rol inas sett led in ETennessee before the
Revolution. After the Revolution, veterans
with land grants received in payment for
their military service poured into the state
through the Wilderness Road and the
Cumberland Gap and up the Tennessee R
f r o m t h e O h i o . M i d d l e Te n n e s s e e w a s

populated by small fanners, WTennes.see
by slave-owning cotton planters.

I n 1 8 6 1 t h e s l a v e i n t e r e s t t o o k Te n -

TEMPLE, Shirley Jane (1928- ). US
child film star and later apolitician. She
made her movie debut at thi« and became

pheonomenally popular in such films of
the 1930s as Little Miss Marker and The
Little Colonel. She retired from films in
1949. After working on television in the
1950s Shirley Temple Black (her married
name) took up Republican politics. She
became aUS delegate to the UN 1969-70,
ambassador to Ghana 1974-76. US Chief
of Protocol 1976-77, and ambassador to
C z e c h o s l o v a k i a 1 9 8 9 - 9 2 . C h i l d S t a r
(1988) is her autobiography.
TEMPLE, a(usually large) building for
religious worship. 1116 Jewish temple, a
successor to the tabernacle, was envisaged
by King david and built by solomon at
Jerusalem, becoming the central shrine
where alone sacrifice could legally be of¬
fered. This First Temple was destroyed by
the Babylonian invasion in 586 BC. The
Second Temple was built in 520 BC and
was used unti l herod the Great built the

most splendid and Iasi temple, de.stroyed
by the Romans in AD 70.
TENANT, aperson who has temporary
occupation or use of another person’s rei
property (house or apartment) usually
under terms spelled out in alease. Alease
may cun for ayear or more; to avoid mis¬
takes or misunderstandings it should
describe the premises being rented. If the
premises are in an apartment building
having agarage, laundty room and storage
areas, the tenant's right to use these
facilities should be specified, along with
any extra charges for their use. Atenant
cannot sublease ahouse or ^artment to
another person (a subtenant) unless the
owner (landlord) gives written permission,
and the tenant remains responsible for the
subtenant’s obligations to the landlord. A
lease may specify certain other restrictions
and responsibilities, e.g., regarding pets or
noise.
T E N C O M M A N D M E N T S , o r t h e
Decalogue, the moral laws delivered by
God to Moses on Mt. Sinai, as recorded in
the Bible (Exodus 20:2-17; Deuteronomy
5:6-21). They provide the foundation for
Jewish and Christian teaching.
TENDON, fibrous structure formed at the
ends of most muscles which transmits the
force of contraction to the point of action
(usually abone). They facilitate mechani¬
cal advantage and allow bulky power
muscles to be situated away fixjm small
bones concerned with fine movements, as
in the hands.
TENGHSUO-PING (Deng Xiaoping;
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nessee into the Confederacy after the state
had earlier rejected secession, and Ten-
nesse became amajor battleground of the
aviL WAR. After the war the state remained

largely a^cultural and religiously fun¬
damental is t . In the I930s the Tennessee
Valley Authority (TVA) undertook amas¬
sive program of regional plamiing that in¬
clude developing the river for electric
power, land reclamation, and recreation.
TVA made possible the state’s massive
indus t r ia l i za t i tm.
TENNESSEE RIVER, principal in-
butaiy of the Ohio R. Formed by the
junction of Holsion and French Broad
rivers near Knoxville, Tenn., it flows SW
i n t o A l a . , t h e n N W a n d N b a c k a c r o s s
Term, and into Ky. It drains some
40,000sq mi. On its 6S2mi length are
many dams and power facilities under the
c o n t r o l o f t h e T e n n e s s e e v a l l e y
A i m t O R T T Y .

T E N N E S S E E V A L L E Y A U T H O R I T Y
(TVA), US federal agency responsible for
developing the water and other resources
of the Tennessee RValley, established
(1933) as one of the early measures of
Roosevelt ’s new deal.

The Authority has 26 major dams on the
Tennessee Rand its tributaries. ’The dams
and reservoirs have made it possible to
eliminate major flooding. Loclu make the
Tennessee Rnavigable throughout, and
TVA hydroelectric and steam plants pro¬
vide most of the region’s electricity. TVA
projects have involved also conservation,
agriculture and forestry.

,’TENNIS, racket game played on arectan¬
gular court by two or four players. The
court, divided by painted lines into sec¬
tions, is bisected by anet sVzfi hi^; the
object is to hit the hollow ball (of cloth-
covered rubber, about 272in in diameter
and 202 in wei^t) over the net into the
opposite court such that the opposing
player is unable to return it.

T h e r a c k e t h a s a m e t a l o r l a m i n a t e d
fiber frame with gut or nylon strings form¬
ing an oval "head." is about 27in long and
weighs l2o2-1lb.

Tennis or iginated in ISth-cenrury
France as indoor court tennis, and took its
present form, lawn tennis, in 1870. It was
first played in the US 1874. In 1877
England held the first Wimbledon Cham¬
pionship. Dwight Davis donated the Davis
Cup in 1900. The International Lawn Ten¬
nis Federation regulates rules and play in
over 90 countries.
TENNYSON, Alfred, 1st Baron Ten-
nyson (1809-1892), English poet. His

Tennessee Profi le
Name of state: Tennessee

Capital: Nashville (Other cities; Mem¬
phis, Knoxville, Chananoora)
Neighbors: Ky., Mo.. Are..
Ga., NC., Va.
Statehood: June 1,1796 (16th state)
Familiar name: Volunteer State, Big
Bend State
Area: 42,244sq mi (Rank: 35)
Population (1990): 4,877,000 (Rank: 17)
%change 1980^: 6.2
Density per sq mi: 118.3
%metropolitan: 67.7
Electoral votes: 11

Racial comp.: White, 33.0%; black,
16.0%; Hispanic, 0.7%; Asian, 0.7%
Per cap i ta money income (1987) :
S10.448 (Rank: 35)
Elevation: Higbesi-6,642ft., Clingmans
Dome. Lowest-182ft., Mississippi River
Motto: Agriculture and Commerce
State flower: I r is
State bird: Mockingbird
State tree: Tulip poplar
State song: "Termessee Waltz"
I N D U S T R Y A N D T R A D E
Gross state product (1989):
$72.7 bil. (Rank: 21)
Farm products: Cattle, dairy products,
soybeans, hogs
Farm marketings (1989):
$1.9 bil. (Rank; 30)
Manufactures: Chemicals, food products,
machinery, transportation equipment,
printed materials, electrical equipment,
fabricated metal products
Value of mfrs. shipped (1987):
$57.8 bil. (Rank: 15)
Mining: Coal, crushed stone, zinc

Miss. , A la . ,

Poems (1842) established him as agreat
poet. His well-known philosophic elegy In
Memoriam (1850) became the favorite of
Queen Victoria, who appointed him poet
LAUREATE. "Offic ia l " work inc luded The
Charge of the Light Brigade (1855). Idylls
of the King (1842-1885) are based on the
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Castle (1588), Life (1611) and other writ¬
ings are classics of spiritual literature.
TERMAN, Lewis Madison (1877-1956),
US psychologist best known for develop¬
ing the STANFORD-BINETTRST.
TERMITES, or white ants, primitive in¬
sects closely related to cockroaches, found
in all warm regions. They have acompli¬
cated social system and live in well-regu¬
la ted commun i t i es w i th d i f fe ren t cas tes
taking distinct roles. They build large
nests of soil mixed with saliva, in which
the colony of king, queen, workers, sol¬
diers and juveniles live. Soldiers and
w o r k e r s a r e s t e r i l e i n d i v i d u a l s w h o s e
development has been arrested at an early
stage. Termites feed on wood and vegeta¬
tion, digesting the food with the aid of
symbiotic protozoa or bacteria in the
gut .
TERNS, asubfamily, Steminae, of the
OULL family. All have long, pointed wings
and deeply forked tails while most are
white with gray back and black head cap
in the breeding season.

Terns plunge into the sea to catch fish.
The Arctic tern, Stema paradisaea, yearly
migrates from the Arctic to the Antarctic
and back again.
TERRA COTTA (Italian: baked earth),
’any fired earthenware product, especially
one made from coarse, porous clay, red-
brown in color and unglazed. Being
cheap, hard and durable, it has been used
from ancient times for building and roof¬
ing, and for molded architectural orna¬
ment and statuettes. Its use for sculpture
and plaques was revived in the Renais¬
sance and in the ISih century. (See also
POTTERY AND PORCELAIN.)
TERRAPIN, aturtle of brackish water
with diamond-shaped plates on its shell. It
grows to Sin and is found from Mas¬
sachusetts to Mexico. The name is some¬

times given to all brackish and freshwater
t u r t l e s .

TERRELL, Mary Church (1863-1954),
US activist in die movement for equal
r igh ts fo r A f r ican Amer icans. The
daughter of awealthy ex-slave, she
graduated from Oberlin College (1884).
She became one of the first 2women and
the first African American on the city
school board of Washington, IX (1895).
M u c h o f h e r l i f e i s d e t a i l e d i n h e r
autobiography, AColored Woman in a
White World (\940).
TERRITOWLALITY, abehavioral drive
causing animals to set up distinct terri¬
tories defended against other members of
the sanie species (conspecifics) for the

legends of King Arthur.
His mastery of sound and rhythm, both

vigorous and delicate, is perhaps best seen
in such haunting lyrics as "The Locus
Eaters" and "The Lady ofShalott."
TENOCHTITLAN capital of the aztecs,
now in Mexico City. Founded cI325 on
an island in Lake Texcoco, connected to
the mainland by causeways, it was arich
city of brick bouses, palaces, canals,
aqueducts and agreat square of temple-
topped pyramids. It was destroyed by
coRTfisin 1521.
TENSILE STRENGTH, the resistance of
amaterial to tensile stresses (those which
tend to lengthen it). The tensile strength of
asubstance is the tensile force per unit
area of cross-section which must be ap¬
plied to break it.
TENSKWATAWA, or Shawnee Pro¬
phet (C1768-I834), Shawnee Indian who
a i m e d w i t h h i s t w i n t e c u m s e h f o r a
Northwest Indian confederacy. Famous
for his "messages from God" and predic¬
tion of an eclipse, he urged rejection of the
white man. He rashly engaged in the dis¬
astrous battle ofnppECANOE(18U).
TENT CATERPILLAR, larval stage of
moths in the Lasiocampidae family.
Striped, colorftil, and hairy, the tent cater¬
pillar is so-called because most of its
species spin communal tentlike webs in
the forks of trees.
TERBIUM, chemical element; symbol
Tb; at.wf. 159.9254; atno. 65; valence
3,4. Terbium is amember of the lan¬
thanide or rare-earth group of elements. It
is found in cerite, gadoiinite, and other
minerals along with other rare-earth
metals.
TERENCE (Publ ius Terent ius Afer;
CI85-159 BC), Roman playwright. All his
comedies (most based on Menander) sur¬
vive: The Woman from Andros, The
Mother-In-Law, The Self-Tormentor, The
Eunuch, Phormio and The Brothers. Their
refined realism, humor and language later
influenced development of the comedy of
m a n n e r s .

TERESA, Mother (1910- ). Yugoslav-
born Roman Catholic nun who woria as a

mission^ in Calcutta, India. For her
work with the poor in India, which began
in 1950, she was awarded the Nobel Peace
P r i z e ( 1 9 7 9 ) .
TERESA OF Avila, Saim (1515-
1582), Spanish nun and mystic who
reformed the carmeutes; apatron saint of
Spain. Canonized in 1622, she was
proclaimed aDoctor of the Roman
C a t h o l i c C h u r c h i n 1 9 7 0 . H e r I n t e r i o r
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this invention was of great importance.
TESTES, the male sex glands. The two
testes are found in the scrotal sac just be¬
tween the legs. The testes have two func¬
tions. As ductless gland, they secrete tes¬
tosterone, the male sex hormone. This
substance is responsible for maintenance
of the accessory reproductive sexual char¬
acteristics—deep voice, strong muscles
and facial hair. The other function of the
testes is to produce sperm needed to fertil¬
ize the female egg.
TESTICLE, another name for testis
{plural: lesies).
TESTOSTERONE, androgen sriRotD
produced by the intentitial cells of the tes¬
tes, and to alesser extent by the adrenal
GLAND cortex, under the control of
luteinizing hormones. It is responsible for
mos t ma le sexua l charac te r i s t i cs—vo ice
change, hair distribution and sex-organ
development-
TETANUS, or loclyaw, bacterial dis.
EASE in which atoxin produced by
anaerobic tetanus bacilli growing in con¬
taminated wounds causes muscle spasm
due to nerve toxicity. Minor cuts may be
infected with the bacteria which are com¬
mon in soil. The first symptom may often
be painful contraction ol jaw and neck
muscles; trunk muscles including those of
RESPIRATION and muscles close to the site
of injury are also frequently involved. Un¬
treated, many cases are fatal, but AKTin-
ciAL RF.spiRATiON, antiscium and peniolun
have improved the outlook. Regular vac¬
cination and adequate wound cleansing
are important in prevention.
TET OFFENSIVE, in the Vietnam War.
acoordinated duster of attacks against
cities and bases in South Vietnam by Viet-
cong and North Vietnamese forces, begin¬
ning on Jan. 30, 1968, the first day of the
Tet (New Year) holiday. The offensive,
which included abrief occupation of part
of the US embassy in Saigon, was costly
to the enemy; nevertheless, it converted
many Americans to the view that the war
could not be won.
TETRACYCLINES, broad-spectrum an¬
tibiotics (including Aureomycin and Ter-
ramycin) which may be given by mouth.
W h i l e u s e f u l i n b r o n c h t t i s a n d o t h e r
minor infections, they are especially valu¬
able in diseases due to Rickettsia and re¬
lated organisms; they can also be used in
ACNE Staining of teeth in children and
deter iorat ion in k idney fa i lure cases arc
important side effects.
TEUTONIC KNIGHTS, reUgious mi¬
litary order established (1198) in Pales-

Eurposes of establishing abreeding site,ome range or feeding area. It is an impor¬
tant factor in the spacing out of animal
populations.

Territoriality is shown by animals of ail
kinds; birds, mammals, fishes and insects,
and may i nvo l ve d i sp lays o r t he
scentmarking of boundaries. Aterritory
may be held by individuals, pairs or even
family groups.
T E R R I T O R I A
lional law, the bell of sea adjacent to a
counity and under its territorial jurisdic¬
tion. Important for control of .shipping,
seabeds and fisheries, such limits used to
extend 3mi, and more recently 12mi, from
low-wate r mark . A200mi l im i t has been

accepted by some countries.
TERRITORY, in politics, an area under a
government’s control. Named territories
have lower status than the mother country.
All but 19 US stales were once territories;
Alaska and Hawai i were the last incor¬

porated territories (with ftill Constitutional
rights) to gain statehood. US territories in¬
clude the Virgin Islands and Guam-
Federated Stales of Micronesia, formerly a
UN Trust Territory administered by the
US. became aself-governing territory in
association with Che US in 1981.

TERRORISM, the use of actual or
threatened violence for political ends. The
phenomenon is worldwide. During the
1980s it was conspicuous in such widely
differing countries as Nonhem Ireland,
Italy, Spain, Lebanon. Israel, India, El Sal¬
vador. and Colombia,
TERRY, Dame (Al ice) EUw (1847-
1928), English actress. In her partnership
with Henry trying at the London Lyceum
(1878-1902) she became famous in roles
from Shakespeare, but also acted in
modem plays.
TERTIARY, the period of the cenozoic
before the advent of man, lasting from
about 65 to about 2-3 million years ago.
(See also GEOLOGY.)
TERTULLIAN (Quintus Septimius Ho¬
rens Tertullianus;cl60-c225). early Chris¬
tian Latin writer, bom Carthage. Con¬
verted on return to Carthage from Rome,
he wrote apologetics, polemics and ascetic
works in which, aided by his law training,
he denounced paganism, heresies and
l icemiousncss-
TESLA, Nikola (1856-1943). Croatian-
bom US electrical engineer whose dis¬
covery of the rotating magnetic field pCT-
mitted his construction of the first AC in¬
duction motor (cl888). Since it is easier to
transmit AC than DC over long distances.

LWATERS, in interna-
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tine. It successfully invaded, Gcnnanized
and Christianized Prussia in the 1200s. It
dec l ined a f te r de fea t by aPo l i sh -
Lithuanian army at tannenberg (1410). Its
last branch, in central and SGermany, was
dissolved by Napoleon (1805).
TEUTON^ originally aGerman tribe,
defeated by the Romans in Gaul (102 BC).
"Teutons" became synonymous with
nnas. Angles and saxons, then with
"North G-mans" in general; 'Teutonic"
came to describe the languages of Scan¬
dinavia, Germany, Belgium and Holland.
TEXAS, the Lone Star State, west south
central state of the US South, bordered on
die SW by the Rio Grande and on the SE
by the Gidf of Mexico. ETexas is part of
the fert i le and wel l -watered Gulf coastal
plain. WTexas of the semiarid Great
P l ^ n s .

Texas belonged to Spain (after 1821, to
Mexico) when American coloniMrs set¬
t l e d i n B Te x a s . W h e n A m e r i c a n s o u t ¬
numbered Mexicans, die Mexican govern¬
ment tried to stop their immigration,
precipitating the Texas revolution that
resu l ted in the est^ l ishmwi o f an inde¬
pendent Texas Republic.

Annexation by the US in 1845, long
sought by Texans, ted to the Mexican was
(1846-48). Aslave-owning, cotton-grow¬
ing state. Texas joined the Confederacy in
the avn. war. The war ended the plantati¬
on system, but by then catde ranching was
becoming dominant

In the 20th century oil was discovered in
almost every part of the state and industri¬
alization followed. Today. Texas is ana¬
tional leader in energy, agriculture, and
manufacturing. Famotis for its many mil¬
lionaires, Texas is basically alow-wage,
nonunion state with aper capita income
below the national average. Although the
affluent metropolitan areas are solidly
Republican and the black. Hispamc, and
rural poor are solidly Democratic, both
parties are controlled by conservatives.
TEXAS RANGERS, alaw enforcement
body, part of the Texas department of
public safety. The first were ten men
employed (1823) by S. F. austin to
protect settlers from Indian and Mexican
raiders. In 1935 the Rangers were merged
with the state highway patrol.
TEXTILES, fabrics made from natural
FIBERS or SYNTHETIC FIBERS, whether
k n i t t e d , w o v e n , b o n d e d o r f e l t e d . T h e
fibers are prepared (wool preparation
being typical) and spun (see spinnwo) into
yam. This is then formed into fabric by
WEAVING or other methods. Finishing

T ^ v a c P r o fi l e
Name of state: Texas
Capital: Austin (Other cities: Houston,
Dallas, San Antonio, El Paso, Fon Worth)
Neighbors: Okla., N.Mex., Mexico, La.,

Statehood: Dec. 29,1845 (28tfa state)
Famil iar name: Lone Star State
Area: 267,339sq mi
PopidatioD (1990): 16.987.000 (Rank: 3)
%change 1980-90:19.4
Densi^ per sq mi: 64.9
%metropolitan: 81.6
Electoral votes: 32
Racial comp.: White, 75.2%; black,
11.9%: Hispanic, 25.5%; Asian, 1.9%
Per capi ta money income (1989) :
$10,755 (Rank: 36)
Elevation: Highest-8,751ft., Guadalupe
Peak. Lowest-sea level, Gulf of Mexico
Motto: Friendship
Sta te flower : B iuebo imet
State bird: Mockingbird
State tree: Pecan
State song: "Texas, Our Texas"
I N D U S T R Y A N D T R A D E
GroK state product (1989):
$305 bil. (Rank: 3)
Farm products: Cattle, cotton, dairy
products, broilers
Farm marketings (1989):
$10.8 bil. (Rank: 2)
Manufactures: Chemicals, food products,
electrical equipment, petroleum products,
machinery, transpoitation equipment
Value of mfrs. shipped (1^9):
$163 bil. (Rank: 2)
Mining: Petroleum, natural gas

A r k .

processes include bleaching, calendering,
mercerizing, dyeing, brushing, sizing, foil¬
ing and (entering. Chemical processes are
used to impart crease-resistance fireproof¬
ing, stain-resistance, waterproofing, or
nonshrink properties.
T H A C K E R AY, W i l l i a m M a k e p e a c e
(1811-1863), ̂ glish novelist, essayist
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also grown. E>raft water buffos are the
principal livestock, though there are tim¬
ber elephants. Fi.shing and forestry (teak,
oils, resins, bamboo) are important. Tex-
lUes ( including fainous Thai s i lks)
product in Bangkok and llton Buri are
among the few manufactures. Thailand is
one of the world’s largest exporters of
rice. Other exports include com, rubber-
and teak. Trade is mainly with the West.
History. Archaeologists recently utt-
earthed evidence of aBronze Age culture
at Ban Chiang dating back as early as
4000 BC. The Thais migrated from S
C h i n a a b o u t 1 0 0 0 A D . T h e i r c e n t e r
moved Sunder the Sukhothai (cI220-
1350), Ayuthia (1350-1778) and Chakri
(1782- )dynasties. Siam lost letritcwial
influence in the 1800s to the British (in
Burma and Malaya) and French (in Laos
and Cambodia) but kept its independence.
Thailand was invaded by Japan in WWU.

In the early 1950s it sent troops to
Korea, joined the southeast asia treaty
OROANiZA nON (headquartered in Bangkok)
and later supptorted the US in Vietnam and
has since—often unwillingly—provided
first asylum for more than amillion In¬
dochinese refugees. Thailand became a
constitutional monarchy fol lowing a
b lood less revo lu t ion in 1932, and s ince
t h a t l i m e t h e a r m e d s e r v i c e s h a v e
dominated Thai politics, controlling politi¬
cal parties, picking candidates for parlia¬
ment. staging coups when generals
bel ieved that aciv i l ian government
threatened their power.

In the September 1992 elections, an¬
timil i tary parl ies won only anarrow
majority in parliament, damping the hopes
of the pro denrocracy elements.
THALASSEMIA, group of disorders
characterized by adeficiency of hemoglo¬
bin in the blood and caused by the geneti¬
cally determined partial or total depression
of formation of one of the polypeptide
chains Chat make up the globin part of
hemoglobin.
THALES (early 6th century BC), ancient
Greek pre-socratic philosopher, one of
the Seven Sages (lawgivers). He is reputed
to have invented geometry and to have at¬
tempted the first rational account of the
universe, claiming that it originated from

w a t e r .

THALIDOMIDE, mild sedative intro¬
duced in the late 1950s and withdrawn a
few years later on finding that it was
responsible for congenital deformities in
c h i l d r e n b o m t o m o t h e r s w h o t o o k t h e
DRUG. This was due to an effect on the

and illustrator. He did much to sh^
P u n c h , a n d w a s fi r s t e d i t o r o f T h e
Comhi l l Magavne (1860). His best
known (and best) novel is Vaniry Fair
(1848), agentle satire of the early 19lh-
cenmry middle classes; its central charac¬
ter is the sly but good-natured Becky
Sharp. His other novels include Barry
Lyndon (1844), Pendennis (1850) and
Henry Esmond (1852).
THAILAND, formerly Siam, monarchy
in SE Asia. The Npart borders Cambodia,
Laos and Burma, the Sextends between
the Gulf of Thaiiand and Bay of Bengal
down the Malay Peninsula to Malaysia.

Official name: Kingdom of Thailand
Capital: Bangkok
Area: 198,115sqmi
Population: 56,814,000
Growth ra te : 1 .4%

Languages: Thai, English, Chinese,
Malay, tribal languages
Religions: Bud îst, Muslim. Christian,
A n i m i s i
Monetaryunit(s): Ibaht= lOOsatangs

Land. In the Nare densely wooded N-S
hill ranges rich in leak. The populous
central region comprises the rice-produc¬
ing alluvial plain of the Chao Phraya R.
The dr ier NE Khoni t P la teau dra ins Eto
the Mekong R. The narrow Sregion is
mostly mountainous and forested, with
some rice plains and many islands off the
Wcoast. Rainfall ranges from an average
80in in the Sand Wto 40in in the E.
People. The Thais are of Mongol descent;
most are Theravada Buddhists. Thai lan¬
guage is of the Sino-Tibetan family and
written in script of Sanskrit origin.
(Chinese form an important urban
minority; there are hill peoples in the N
and Malays, most of whom are Muslims,
in the S. Bangkok, the capital, and ad¬
jacent Thon Buri are by far the largest
c i t ies.
Economy. Rice is the chief crop in an
agricultural economy, with sugarcane, cot¬
ton, com, coconuts, robber and tobacco
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EMBRYO in early pregnancy, in particular
causing det^tive limb bud formation.
THALLIUM, chemical element; symbol
Tl; al.wt. 204.37; at.no. 81; valence 1or 3.
The metal occurs in crooksi te. lorandi te,
a n d h u t c h i n s o n i l e . T h a l l i u m s u l fi d e i s
widely employed as arodenticide and ant
killer. It is odorless and tasteless, giving
no warning of its presence. Thallium has
been used, with sulfur or selenium and ar¬
senic, to produce low-melting glasses.
THAMES, Battle of the (1813), victory
of the US troops of William H. harrison
over British and Indian (under tecumseh)
forces in Ontario in the war of 1812. Fol¬
lowing the battle of Lake brie, it con¬
solidated US control of the Northwest.
THAMES RTVER, Eng land ’s ch ie f
waterway, winds E210mi from the
Cotswolds to its North Sea estuary. On its
bmiia lie Oxford. Reading, Eton, Windsor
Castle, Runnymede, Hampton Court
Palace and Greenwich. Cat ials l ink i t to
the West and Midlands. Above london i t

displays fine, gentle scenes; below Lon¬
don it is of considerable importance for
shipping. It is tidal up to Teddington
(lOmi Wof London).
THANKSGIVING DAY, since 1863, an
annual US national holiday to give thanks
for blessings received during the year. It is
celebrated on the fourth Thursday in
November with feasdng and prayers. The
tradition was begun by the colonists of
Plymouth, Mass., in 1621, and can be
traced back to the English harvest fes¬
tivals. In Canada, it is celebrated on the
second Monday in October.
T H A N T, U ( 1 9 0 9 - 1 9 7 4 ) , B u r m e s e
diplomat, uNtTED nations secretary general
1 9 6 1 - 7 1 . A c a u t i o u s a n d u n a s s e r t i v e
negotiator, he was involved in die Cuban
missile crisis (1962), and in peace negotia¬
tions in Indonesia (1962), Congo (1963),
Cypnjs (1964) and the India-Pakistan war
(1965).
THARP, Twyla (1942- ), US dancer and
choreographer, astudent of Merce Cun¬
ningham and A lw in N iko la is . She made
her debut with the Paul Taylor Dance
Company in 1965, then formed her own
company. In her many innovative dances,
she has blended ballroom, jazz and tap
dance with traditional ballet forms.
T H AT C H E R , M a r g a r e t ( 1 9 2 5 - ) ,
British prime minister (1979-90). She
ente red Par l i amen t i n 1959 and se rved
1970-74 as secretary of state for educa¬
tion and science. In 1975 she was elected
Conservative Party leader, and in 1979,
when the Conservatives won aparliamen¬

tary majority, Mrs. Thatcher became
Britain’s first woman prime minister. She
was reelected in 1983 and 1987.

From the start. Mrs. Thatcher was deter¬
mined to dismantle the welfare state built
after WWII and encourage afree-market,
free-enterprise culture. Her policies
caused wrenching readjustment, par¬
ticularly in mining and industrial areas in
the north where unemployment soared.
She was perceived as uncaring, domineer¬
ing, abrasive, and confrontational. But in
the late 198Cis the economy was growing
rapidly, unemployment was declining, and
the Conservatives held asolid majority in
the House of Commons.

I n 1 9 9 0 . h o w e v e r, C o n s e r v a t i v e s r e ¬

belled against her leadership because of
her opposition to European union and her
imposition of an extremely unpopular flat-
rate "poll tax" in place of proper̂  taxes to
pay for local government services. She
resigned Nov. 22,1990.

In 1992 she was appointed Baroness
Thatcher of Kesteven and member of the
House of Lords.

THAYER. Sylvanus (1785-1872), US
m i l i t a r y e n g i n e e r a n d e d u c a t o r .
Superintendent of West Point 1817-33, he
was largely responsible for creating its
world-wide reputation, and earned the title
"father of the Military Academy."
THEATER, term used to refer to drama
as an art form as well as to the building in
which it is performed.

According (0 Aristotle, the drama of an¬
cient Greece, the ancestor of modem
European drama, grew out of the
dithyramb (choral song). The invention of
TRAGEDY ts Credited to Thespis and the
form was refined successively by Aes¬
chylus. SOPHOCLES and EURtproes. comhiy
was aseparate and later development of
Greek th«ter. The plays of Aristophanes
are the only remains of Greek Old Com¬
edy (5th centup' BC). aform that was ex¬
tremely licentious and still close to its
ritual origins.

Middle and New Comedy (4th and 3rd
centuries BC respectively) became in¬
creasingly sentimental: only the New
Comedy plays of meander with their
complex, often romantic plots, remain
from these periods.

Greek drama was performed at religious
festivals in outdoor amphitheaters built
into hillsides; that at Epidaurus is siiU
used each summer. The Roman plays of
PLAUTUS. TERENCE and SENECA show their
G reek an teceden t , bu t m ime and pan¬
tomime were the popular theatrical forms
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in the Roman Empire and, through the
coMMEDiA DELLEAR7I, provide the only
direct l ink between ancient and medievd
European drama.

M^ieval drama evolved in the Church
from musical elaborat ions of the service.
Eventually these developed into mystery
PLAYS and were moved out of doors onto
play wagons. Miracle Plays, based on the
lives of the saints and on scripture, also
developed; whole cycles of plays were
performed at religious festivals, morauty
PLAYS (such as EVERYMAN) aod interludes
(comic plays) appeared in the 15th cen¬
t u r y.

During the renaissance the rediscovery
of Greek and Roman dramat ic texts led
directly to the growth of secular drama.
Buildings for the performance of plays
were erected in Elizabethan times, one of
the most famous being the Globe Theatre,
associated with shakespeake. By the end
of his career aroofed building inside
which the audience ranged around an open
stage came into use. The modem form of
the stage, with painted scenery and aproS'
cen ium arch across which acur ta in fa l ls
between acts, was established by the 17th
cen tu ry.

Drama of the modem era began with ef¬
forts by IBSEN. STRINDBERG, CTIEKHOV. ZOLA
and George Bernard shaw to reintroduce
realism, honest character portrayal and
serious social and political debate into the
theater. Many experiments with dramatic
form (expressionism, surrealism, na-
turallsm) and language characterize this
phase in Che theater. This century has
produced dramatists of considerable merit
such as O'NEIU., BRECHT, LORCA, BECKETT.
I O N E S C O , Te n n e s s e e w i l l i a m s , A r t h u r
MU-LER, Edward albee and Harold iwnut-
In recent t imes Western audiences have
also become interested in Oriental theaier.
especially Japanese noh and kabuki
drama. The term theater comprehends
also such forms as musical comedy,
VAUDEVILLE .md OPERA as well as plays.
THEATER OF THE ABSURD, term
used to describe plays in which traditional
values are shown as unable to fulfill man’s

emotional and spiritual needs. Human ex¬
perience is seen as chaotic and without
purpose, and man is often depicted as a
victim of technology and bourgeois
values. BECKETT, IONESCO. GENET. ALBEE and
P I N T E R h a v e b e e n i d e n t i fi e d w i t h t h i s
genre.
THEBES, chief city in Boeotia, ancient
Greece, founded by Cadmus. It was rich in
legend (see oedipus). Hostile to Athens,

Thebes supported Persia in the Persian
WARS, and later Sparta in the Pelopon¬
nesian WAR. In 394 BC she turned against
Sparta, and after early defeats dominated
Greece (371-362 BC) under Epaminondas.
The city was destroyed by Alexander the
GREAT in 336 BC.
THEBES, ancient Egyptian city. 419mi S
of Cairo, famous for its temples to Amon
and its tombs of the pharaohs, capital of
Egypt from c2l(X) BC, reaching its peak
under the 17lh and 18th dynasties (cl600
BC1306 BC: see lux<»; Tutankhamen).
Already in decline by 1100 BC, it was
sacked by the Assyrians in 661 BC and
finally destroyed by the Romans in 29 BC.
THEISM, aphilosophical system, as dis¬
tinguished from DEISM and pantheism, that
professes the existence of apersonal,
transcendent God who created, preserves
and governs the world. Orthodox Chris¬
tian philosophy is adeveloped ftJrm of
theism. (See also monotheism; provi-
d e n c e )
THEMISTOCLES(c525 BC-c460 BC).
Athenian statesman and naval strategist.
During the Persian wars he foresaw that
the Persians would return, and persuaded
the AtheniarLs to build the fleet with hich
he won the battle of salamis (480 BC). As
archon (leader) from 493 BC, he built up
the fort ifications of Athens. Arist ides and
other rivals were exiled by ostracism, and
in 471 BC he was ostracized himself by
his aristocratic enemies, eventually retir¬
ing to Persia.
THEOCRACY, probably the oldest form
of government in which power and
aufliority are seen as derived directly from
God, and rulers are considered either in¬
carnations or representatives of divine
power. In ancient times theocracy was
widespread, ranging from the Egyptians to
the Inca empires. Persia to Cldna and
Japan. EJuring the Middle Ages in Europe
the pope claimed ultimate authority in
governing based on his religious authority,
and later kings used the "divine right of
kings" tojusiify their absolutist rule. Early
Puritan colonies in New England like
Massachusetts Bay and New Haven had
l e a d e r s w h o c l a i m e d t o d e r i v e t h e i r
authority from God. While today secular
and religious authority are for the most
part .separated in the Western democracies,
their fusion in such political units as the
Iranian Islamic Republic is still strong.
THEOCRITUS (c30(>-c250
Alexandrian Greek poet of the HEtJ-ENisne
ACE, whose policed, artificial Idylls
created the genre of the PAmiRAL. He was

B C ) ,
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imitated by vergii. and many later poets.
THEODORIC THE GREAT (c454-526
AD), king of the ostrogotos (471) and
conqueror of Italy. Alternately opposing
and allying with byzantine empire, he
became consul under the emperor Zeno
(484), who sent him to invade Italy (489).
Having defeated and murdered odoac^
(493), he set up an Italian kingdom, ruling
with justice and toleration.
THEODOSIUS, name of two Roman
emperors. Theodosius I, the Great (346-
395), was ageneral's son who was chosen
by the emperor Gratian to rule the East
(379). In 388 he invaded Italy, defeated
the usurper Maximus and restored
Valent in ian I I to power, becoming
emperor himself in 392. He was an impor¬
tant opponent of arianism. After his death,
the Empire was divided between his sons
Arcadius (East) and Honorius (West).

Theodosius II (401-450), Arcadius’
son. became emperor in 408, but his sister,
Ins wife and various ministers held effec¬
tive power. His Theodosian Code (438) is
die first collection of imperial legislatloa
THEOLOGY, the science of religious
knowledge; the formal analysis of what is
believed by adherents of areligion,
making its doctrine coherent, elucidating
it logically and relating it to secular dis¬
ciplines. Its themes, therefore, are univer¬
sal; GOD, man, the world, the Scriptures,
SALVATION ETHICS, the CUltUS, and ES¬
CHATOLOGY. However, most religions have
no well-developed theology. ITTe concept
arose in Greek thought, but its elaboration
took place only in Christianity. Hie early
Church Fa thers and Doc tors fo rmu la ted
doctrine in contemporary philosophical
terms, and major advances were made by
resolving controversies.

In the Middle Ages scholasttcism
developed, partly in reaction to the in¬
fluence o f NEOPLATONISM and d i v ided
theology into natural theology and
tevealwJ theology. From the Reformation
each branch of Protestantism began to
develop its own distinctive theology.
From the Enlightenment rationalist theol¬
ogy became dominant, leading mmoder¬
nism and the modem crit ical view of the
Bible. Partly in reaction arose neoor-
thodoxy, and the existentialist theology of
NIEBUHR and TOXICK

The chief divisions of theology are:
biblical studies (including linguistic and
other auxiliary disciplines), leading to the
interpretation of Scripture; biblical theol¬
ogy (the development of ideas in the bibli¬
cal writings); historical theology; sys¬

tematic theology; and apologetics.
THEOSOPHY (litmlly, divine wisdom),
amystical system of religious philosophy
claiming direct insight into the divine
n a t u r e .

The speculations of such philosophers
as PLOTINUS, Jakob bOhme and Swedenborg
are often called theosophica! as are many
Eastern philosophies. The Theosophied
Society was founded 1875 by Madame
B L A V A T S K V .

THERMAL POLLUTION, the release
of excessive waste heat into the environ¬

ment notably by pumping warm water
from power plant cooling towers into
rivers and lakes. This may kill off some
living species, decrease the oxygen sup¬
ply, and adversely affect reproduction.
THERMOCOUPLE, an electric circuit
involving two junctions between different
METALS or SEMicoNDtXTORs; if these are at
different temperatures, asmall eleciromo.
TTVE FORCE is generated in the circuit
(Seebeck effect). Measurement of this emf
provides asensitive, if approximate ther¬
mometer, typically for the range 70K-
lOOOK, one junction being held at afixed
temperature and the other providing a
compact and robust probe.

Semiconductor thermocouples in par¬
t i cu la r can be run in reve rse as sma l l
refrigerators. Anumber of thermocouples
connected in series with one set of junc¬
t ions b lackened form athermopi le ,
measuring incident radiation through its
healing effect on the blackened sufface.
Tbermoelectridty embraces the Seebeck
and other effects relating heat transfer,
thermal gradients, electric fields and cur¬
r e n t s .

T H E R M O D Y N A M I C S , d i v i s i o n o f
PHYSICS concerned with the interconversi¬
on of HEAT, work and other forms of ener¬
gy, and with the states of physical sys¬
tems. Bang concerned only with bulk
matter and energy, classical ther¬
modynamics is independent of theories of
their microscopic nature; its axioms are
sturdily empirical, and then from them
theorems are der ived wi th mathemat ica l
rigcff.

In thermodynamics, asystem is any
defined collection of matter; aclosed sys¬
tem is one that cannot exchange matter
with its surroundings; an isolated system
can exchange neither matter nor energy.
The state of asystem is specified by deter¬
mining all its properties such as pressure,
volume, etc. Asy.siem in stable equili¬
brium is said to be in an equilibrium state,
and has an equation of stare (e.g., the
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sion of Paul's theological ideas, particular¬
ly about Christ's second coming.
THESSALY, fertile region of Ncentral
Greece famous in legend as home of
ACHILLES and Jason. It was rarely united
and. despite its fine cavalry, was militarily
weaik. From the 4th to 2nd centuries BC it
wa.s subject to Macedonia, later passing to
Rome, the Byzantines and Turkey. It be¬
came Greek in 1881.
THIAMINE, or aneurin, alternative name
for VITAMIN Bl.
T I I I B A U D , J a c q u e s ( 1 8 8 0 - 1 9 5 3 ) ,
French violinist who was recognized as
the leading master of the French school of
classical violin playing. He appeared fre-
quenOy as pan of atrio with cellist Pablo
CASALS and pianist Alfred Cortot.
THIERS, I.<mis Adolphe (1797-1877).
French statesman, first president (1871-
73) of the Third Republic. An influential
journalist and popular historian of the
French Revolution, he supported Louis
PHIUPPE (1830) and held ministerial posts
under him; opposed nap(m.eon id (1851)
and was briefly exiled; negotiated the
FRANCo-PRUssiAN WAR'S pcace treaty and
crushed the Paris commune (1871).
THIEU, Nguyen Van (1923- ), president
of South Vietnam, 19679675. An army of¬
ficer, he helped overthrow diem (1963),
becoming premier in 1965 and president
in 1967. He was reelected (1971), but after
US troops were withdrawn his dictatorial
regime gradually collapsed, and he
resigned in April, 1975. (See Vietnam.)
THIRD WORLD, term often applied to
the nonaJigned (and mostly developing)
nations of Africa. Latin America and Asia
as opposed to "Western’' and former com¬
munist countries.
THIRST, complex specific sensation or
desire for water, which has arole in
regulating the intake. Thirst is the end
result of amixture of physical and
psychological effects including dry mouth,
a l t e r e d b l o o d m i n e r a l c o n t e n t , a n d t h e
sight and sound of water. Water intake is
regulated by cell groups in the hypo¬
thalamus of the brain.
THIRTY-NINE ARTICLES, set of doc- '
crinal statements, issued in 1571, outlining
the position of the church of England on
theological and civil matters. Formal as¬
sent to the articles was required of all
Anglican de^y until 1865, when aless
rigorous requirement of general approval
was substituted.

THIRTY TYRANTS, agroup of extreme
oligarchs who set up areign of terror in
Athens (404-403 BC) after her defeat in

general gas law) relating its properties. A
process is achange from one state Ato
another B, the path being specified by ail
the intermediate states. Astate function is
aproperty or function of properties which
depends only on the state and not on the
path by which the state was reached.
T H E R M O M E T E I L i n s t r u m e n t
measuring the relative degree of hotness
of asubstance ( i ts temperature) on some
reproducible scale. Its operation depends
upon aregular relationship between
temperature and the change in size of a
substance (as in the mercury-in-glass ther¬
mometer) or in some other physical pro¬
perty (as in the platinum resistance ther¬
mometer). The type of instrument used in
agiven application depends on the
temperature range and accuracy required.
THERMOPYLAE, Battle of (480 BC),
f a m o u s b a t t l e i n w h i c h a s m a l l G r e e k
force under Leonidas held up the invading
Persian army for three days (see persun
wars). Thermopylae, ananow pass in E
centra! Greece, was on the principal route
f r o m t h e N . T h e b a t t l e h a s b e c o m e

celebrated as an example of heroic resis¬
t a n c e .

THERMOSTAT, device for maintaining
a m a t e r i a l o r e n c l o s u r e a t a c o n s t a n t

temperature by automatically regulating
its HEAT supply. "This is cut off if the
tempera tu re r i ses and reconnec ted i f i t
falls below that required. Athermostat
comprises asensor whose dimensions or
physical properties change with tempera¬
ture and arelay device which controls a
switch or valve accordingly.

Bimetallic strips are widely used in
thermostats; they consist of two metals
with widely different linear thermal coef¬
ficients fused together. As the temperature
rises, the strip bends away from tlie side
with the larger coefficient. TTiis motion
may be sufficient to control aheater
directly.
THESEUS, in Greek mythology, son of
King Aegeus and princess Aethra,
renowed for his heroism. As ayouth he
went to Crete with other youths to be
sacrificed to the Minotaur, but instead suc¬
ceeded in killing the beast. On his voyage
back Co Athens, he failed to fly his ship's
white sails, a.symbol of his safe return.
Aegeus thought his son was dead and
killed himself in his grief. Theseus was
then declared king.
THESSALONIANS, Epistles to the, two
NEW TE.STAMHNT books written AD c51 by
St . PAUL to the Chr is t ians in Sa lon ika ,
Macedonia. They contain an early expres-

f o r
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1990 he became afederal appeals court
judge.
THOMAS, Dylan (1914-1953), Welsh
poet who first achieved recognition with
Eighteen Poems (1934). His prose in¬
cludes the quasi-autobiographical Portrait
of the Artist as aYoung Dog (1940) and
Adventures in the Skin Trade (1955); his
poetry Deaths and Entrances (1946) and
Collected Poems (1952). Perhaps his most
famous work is Under Milk Wood (1954),
originally aradio play.
THOMAS, George Henry (1816-1870),
US Union general victorious at suix
SPRINGS (1862) and dubbed the "Rock of
Chickamauga" for his stand at that battle
(1863). His Army of the Cumberland
destroyed hooo'S army at Nashville, Tenn.
(1864).
THOMAS, LoweU Jackson (1892-
1981), US news broadcaster. Atraveler
and lecturer, he was assigned by President
W i l s o n t o m a k e a fi l m r e c o r d o f W W I ,
His contacts with Col. T. E. Lawrence led
t o h i s b o o k W i t h L a w r e n c e i n A r a b i a
(1924). From 1930 to 1976heconducteda
15- minute evening news program on CBS
radio, but continued to travel and film
travelogues.
THOMAS, Martha Carey (1857-1935).
US educator and feminist. Appointed
(1884) professor of English and dean of
Bryn Mawr College, she served as presi¬
dent 1894-1922. She worked for greater
educational oppominilies and higher
educational standards for women and was

Siminent in the fight for women’s suf-ge.
THOMAS, Norman Mat toon (1884-
1968), US socialist leader who ran six
times for the piesidency as aSocialist
Party candidate. He helped found the
American Civil Liberties Union (1920)
and the League for Industrial Democracy
(1922). An ̂ ent pacifist, he tried to keep
the US out of WVhl. Many of his radicd
proposals eventually became law.
THOMAS ABECKET, Saint See
B B Z K E T , T H O M A S A . S A I O T .

THOMAS KEIMPIS (IhomasHemerken
von Kempen; cl380-1471), German
religious writer and Augusdnian fiiar at
Zwolle in the Netheriands. He is femous

as the probable author of On the Imitation
of Christ which, for its gentle humanity,
has had an i^uence among Roman
Catholics second only to the Bible.
THOMAS AQUINAS, Saint. See aqui-
NAS, SAINT THOMAS.
T H O M P S O N , D a v i d ( 1 7 7 0 - 1 8 5 7 ) ,
British fiir-nader, explorer and geographer

the PELOPONNESIAN WAR. They were
deposed by Thrasybulus.
T H I RT Y Y E A R S ’ WA R , a s e r i e s o f
European wars. 1618-1648. Partly a
Catholic-Protestant religious conflict, they
were also apolitical and territorial strag¬
gle by different European powers, parti¬
cularly France, against its greatest rivals
the KAPSBURGS, rulers of the holy roman
EMPIRE. War began when boiemian Protes¬
tants revolted. They were defeated by th^
LY (1620), who went on to subjugate the
Palatinate (1623).

In 1625 Denmark, fearing Hapsburg
power, invaded NGermany, but was
defeated in 1629, when the emperOTFERDi-
NAND nissued the Edict of Restitution, res¬
toring lands to the Roman Catholic
Church. In 1630 the Swedish king Gus-
tavus Adolphus led the Protestant German
princes against Ferdinand. He was killed
at Lut2cn (1632), and by 1635 the Swedes
had lost support in Germany, and the Ger¬
man states concluded the Peace of Prague.

B u t n o w p r a n c e , u n d e r r i c h e u e u ,
i n t e r v e n e d . F u r t h e r w a r s e n s u e d , w i t h
France, Sweden and the German Protes¬
tant states fighting in the Low Countries,
Scandinavia, Prance, Germany, Spain and
Italy against the Holy Roman Empire,
Spain (another Hapsburg power) and Den¬
mark. Peace negotiations, begun in 1640,
wue completed with the Pe»re of
westphalw(I648).
THISTLE^ common name for many
prickly, herbaceous plants of the family
Compositae. They nonnaUy have purple
or yellow flowers. When the seeds are
r ipe , they are d ispersed as fluffy
"^stledown." Thistles normally produce
achick taproot which can be eaten or used
as acoffee substitute.
THOMAS, Saint, one of the 12 apostles,
known as "Doubting Thomas" because he
w o u l d n o t b e l i e v e C h r i s t ’ s r e s u r r e c t i o n

until he put his fingers in Christ's wounds.
His sub^uent eaten, and martyrdom at
Madras, are recounted in the apoctyphal
A c t o f ' I l i o m a s .
THOMAS, Clarence (1948- ), associate
justice of the Supreme Court (1991- ).
An African American and Republican
with conservative views on affirmative ac¬
tion and abortion, he was appointed by
Pres. George Bush to fill the seal vacated
by liberal justice Thurgood marshall.
Dur ing the Reagan Administrat ion.
Thomas had been civil-rights chief in the
US Dep^ment of Education (1981-82)
and chairman of the Equal Employment
OpportuniQ' Commission (1982-90). In
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film music. He won a1949 Puli t7£r Prize
for his Louisiana Siorv score.
THOREAU, Henr>- David (1817-1862),
US writer, philosopher and naturalist. He
was taught tfanscendentausm by Ralph
Waldo EMERSON. Walden (1854) reconis
his life in harmony with nature at Walden
Pond, near Concord, Mass. Afierce op¬
ponent of slavery, Thoreau withheld his
poll tax in 1845 in protest, and defended
the HARPERS FERRY raid in APlea for John
Brown (1859). His essay Civil Dis¬
obedience (1849) influenced gandhi,
TOLSTOY and modem civil rights leaders
w i t h i t s d e f e n s e o f a v n . d i s o b e d i e n c b
against an unjust state.
THORIUM, chemical element; symbol
Th; at.wt. 232.0381; at.no. 90; valence
+2(7), +3(7), +4. Thorium occurs in
thorite and thorianite. Large deposits of
thorium minerals have been reported in
New England and elsewhere. There is
probably more energy available for use
from thorium in the minerals of the eaith's
crust than f rom both uranium and foss i l
fue ls .
THORNDIKE, Edward I . .ee (1874-
1949). US psychologist whose system of
psycho logy, connect ion ism, had a
profound influence on US school educa¬
tion techniques. especiaUy his discovery
that the learning of one skill only slightly
assists in the learning of another, even if
r e l a t e d .

THORNTON, Matthew (1714-1803),
signer of the Declaration of Independence.
ANew Hampshire delegate to the Con¬
tinental Congress in 1776 and 1778, he
previously has been the president of the
first New Hampshire provincial congress.
THORNTON, William (1759-1828), US
architect and inventor. Though without
formal training, he won (1793) the com¬
petition to design the Capitol,
Washington. D.C. His revised designs
(1795) were used for the exteriors of the N
and Swings.
THORPE, James Francis "Jim" (1888-
1953), US athlete, first man to win both
decathlon and pentathlon at the Olympic
Games (1912). He was half American In¬
dian and staned with the Carlisle (Pa.) In¬
dian school football team. After being
barred from amateur athletics for having
played semi-pro baseball, he became a
legendary professional football star.
THOUSAND ISLANDS, group of over
1,500 islands, some Canadian, some US,
in Su Lawrence Ra t the ou t le t o f Lake
O n t a r i o . S t . L a w r e n c e I s l a n d s N t u i o n a l
Park includes 13 of them. Thousand Is-

who headed (1816-26) acommission to
survey the Canadian/US boundary. He
worked for hudsons bay company 1784-
97, then with the rival North West Com¬
pany. He discovered (1798) Turtle Lake, a
source of the Mississippi Rand was first
to travel the enlireColumbiaR(1811).
THOMPSON. Dorothy (1894-1961). US
journalist. Aforeign correspondent during
the 1920s, she became asyndicated
c o l u m n i s t f o r t h e N e w Y o r k H e r a l d
Tribune (1936) and was one of the most
infiuentid women in the US. An aggres¬
sive anti-fascist during the 1930.s, she be¬
came aprominent anti<ommunist during
the Co ld War e ra . She was mar r ied to
Sinclair lewis.
T H O M S E N , C h r i s t i a n J i i r g e n s e n
(1788-1865). Danish archaeologist who
devised athree-pan classification of
prehistoric technologies (since applied
also to contemporary primitive cultures):
STONE AGE. BRONZE AGE, and IRCRJ AGE.
THOMSON, Charles (1729-1824), sig¬
ner of the Declaration of Independence
and secretary of the Continental Congress
throughout its existence (1774-89).
THOMSON, Sir Joseph John (1856-
1940), British physicist generally regarded
as the discoverer of the electron. It had

already been shown that cathode rays
could be deflected by amagnetic field; in
1897 nionison showed that they could
also be deflected by an electric field, and
could thus be regarded a.s astream of
negatively charged particles. He showed
their mass to be much smaller than that of
the HYDROGEN atom—this was the first dis¬
covery of asubatomic part ic le. His
mode! of the atom, though imptirfect,
provided agood basis for rittherford'S
more satisfactory later attempt. Thomson
was awarded the 1906 Nobe l Pr i ze fo r
Physics.
THOMSON, Roy, Baron Thomson of
Fleet (1894-1976), Canadian-born British
newspaper publisher whose Thomson Or¬
ganization was believed to control more
newspapers than any other company in the
world. His empire included numerous
Canadian papers and radio stations as well
as The Scoisnuin and The Times of Lon¬
don (acquired 1967).
THOMSON, Vir^l (1896-1989), US
composer and music critic. Influenced by
the SK in Paris, he became aleading
" A m e r i c a n i s t . " H i s w o r k s i n c l u d e t h e
operas Four Saints in Three Acts (1928)
and The Mother of Us All (1947) in col¬
laboration with Gertrude stein, sym¬
phonies and instrumental, chamber and
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lands International Bridge (actually five
bridges) is 8/2ini long and carries traffic
aCTOss the river.
THRACE, ancient region in the EBalkan
Peninsula, SE Europe, bordering the Black
and Aegean seas. It included modem NE
Greece, SBulgaria and European Turkey.
T h e m o d e m T h r a c e , a n a d m i n i s t r a t i v e
region of Greece, comprises the SW parts
o f t h e o l d , w h i l e E T h r a c e c o n s t i t u t e s
European Turkey.
THREE MILE ISLAND, s i te in the
Susquehanna River, near Middletown,
Penn. , o f anuclear reactor that on Mar.
28, 1^9, began to emit "puffs" of radia¬
tion as aresult of malfunction of the cool¬
ing system, aggravated by problems with
the computer monitors and some human
error. Initial reports downplayed the crisis,
but it developed that acore meltdown was
apossibility and that alarge, potentially
explosive hydrogen bubble had formed in
the reactor; also, i t was learned that no
workable plan existed for evacuating the
area. Catastrophe was averted without
fatalities or known injury within 12 days.
THROMBOSIS, the formation of clot
(thrombus) in the heart or blood vessels.
It commonly occurs in the legs and is as¬
sociated with VARICOSE VEINS but is more
serious if it occurs in the heart or in the
brain arteries. Detachments from athrom¬
bus in the legs may be carried to the lungs
as an embolus (see embolism); this may
have afatal outcome if large vessels are
o c c l u d e d . T h e t r e a t m e n t i n c l u d e s a n ¬
t i c o a g u l a n t s .

THRUSHES, slender-billed song-birds of
the subfamily Turdinae. The plumage is
oftcQ gray or red-brown and many species
have speckled or striated breasts. The tail
is usudiy rounded or square and is held
erect in some species. Birds of worldwide
distribution, they feed largely on insects,
worms and snails, but many species also
take fruit and berries.
THUCYDIDES (c460-c400 BC). greatest
Greek historian and first to probe the
relationship between historical cause and
effect. An Atiienian general exiled for his
loss of Amphipolis (424 BC), he spent the
rest of his life traveling, interviewing sol¬
diers and writing his History of the
Peloponnesian War. in which he stressed
accuracy, objectivity and analysis of indi¬
vidual mot ivat ion.
THUGS, secret society of ritual murderers
in India, dating back to the 1600s.
Elevotees of I^li, Hindu goddess of
destruction, they traveled in gangs, stran¬
gling and robbing their victims. Hie last

known Thug was hanged by the British in
1882.
THULE, in classical times, the north¬
ernmost land, perhaps Iceland. It is now
the name of asettlement on Baffin Bay,
NW Greenland, with aUS.AF base, and of
apre-European Eskimo culture.
THULIUM, chemical element: symbol
Tm; at.wt. 168.9342; auio. 69; valence
2,3. Thulium occurs in small quantities
along with other rare earths in anumber of
minerals. It is about as rare as silver, gold
and cadmium.

THUNDER, the acousdc shock
caused by the sudden expansion of air
heated by auohtnino discharge. Thunder
may be asudden clap or arumble lasting
several seconds if the lightning path is
long and thus varies in distance from the
hearer. It is audible up to about 9mi, the
distance in miles can be roughly estimated
as one-fifth the t ime in seconds between
the lightning and thunder.
T H U R B E R , J a m e s G r o v e r ( 1 8 9 4 -
1961), US humorist and cartoonist. The
sophisticated humor of his writing con¬
trasts with the simplicity of his line dra¬
wings. Several stories, such as "The Secret
Life of Walter Mitty" (1942), were filmed.
He cont r ibu ted to The New Yorker f rom
1927. His collections include My Life and
Hard Times (1933) and The Thurber Car¬
nival {1945).
THURMOND, (James) Strom (1902-),
US political leader, senator from South
Carolina (1954-). Ahardline supporter of
states' rights, he opposed federal civil
rights legislation and federal welfare. He
was governor 1947-51 and the 1948
States' Rights Democratic presidential
candidate, carrying four states. During his
Senate career he shifted to the Republican
par ty.
T H U R S TO N E , L o u i s L e o n ( 1 8 8 7 -
19SS), US psychologist whose application
of the techniques of statistics to the
results of psychological tests permitted
their more accurate inteipretaiion and
demonstrated that aplurality of factors
contributed to an individual’s score.
THUTMOSE, name of four 18th-dynasty
Egyptian pharaohs. Tfautmose I(ruled
cl525-15I0 BC) enlarged the empire into
gold-rich Nubia and Nto the Euphrates R.
His was the first tomb built in Ae Valley
of the Kings. Thutmose Q(ruled clSlO-
cl490BC) crushed arebellion in Nubia.

Thutmose HI (ruled cl468-cl436 BC)
was overshadowed by his father’s wife
HATHSHEPSUT for 22 years until her dcath.
Agreat soldier, he made Syria secure and

w a v e
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maputra, UkIus, Mekong and Yangtze
rivers rise in Tibet.

T i b e t a n s f o l l o w B u d d h i s t l a m a i s m ,
headed by the Dalai Luma and the
P a n c h e n L a m a . U n t i l 1 9 6 5 t h e r e w e r e
many monasteries and 20% of the male
population were monks. After 1965, the
CUnese expropriated large estates and
have greatly decreased emphasis on
religion. The pastoral, livestock-based
economy has been affected by roadbuild¬
ing and new cement, chemical, paper, tex¬
tile and other industries. Tibet has deposits
of coal and iron (exploited in the ME) and
other minerals.

By the mid-1950s Chinese rule in east¬
ern Tibet caused open dissent and, in
1959, arevolt which was suppressed. The
Dalai Lama fled from the capital, Lhasa,
t o I n d i a . T i b e t b e c a m e a n a u t o n o m o u s
region in 1963, and there was an influx of
edin ic Chinese. Ant i -Chinese r io ts broke
out in Lhasa in 1987 and 1988.
T I C ,
spasm or vocalization which occurs irre¬
gularly, but often more under stress, and
which is outside voluntary control. Its
cause is unknown. Tic doiourcux is acon¬
dition in which part of the face is abnor¬
mally sensitive, any touch provoking in¬
t e n s e PA I N .

TICKS, agroup of parasitic arthropods,
w i t h t h e m i t e s m e m b e r s o f t h e o r d w
Acarina. Unlike most other arthropods,
there is no head and the thorax and ab¬
domen arc fused. All ticks are blood-suck¬

ing external parasites of vertebrates. They
are d iv ided in to two ma in fami l ies : the
soft ticks, Argasidae, and hard ticks.
Ixodidae. Ticks transmit more diseases to
man and domestic animals than any other
arthropod group except the mosquitoes.
TICONDEROGA, by Lake George. NE
N.Y., village and site of Fort Ticonderoga,
w h i c h c o m m a n d e d t h e r o u t e b e t w e e n
Canada and the Hudson RvaUey. Taken
(1759) by the British in the prbnch and In¬
dian WARS,, it fell (1775) in the revolu¬
tionary WAR to the GREEN MOUNTAIN BOYS
led by Ethan allen and Benedict arnold.
It was recaptured (1777) by General bur.
GOYNE. The fort is now amuseum.
TID^ the periodic rise and fall of land
uid water on the earth. Tidal motions are
primarily exhibited by water; the motion
of the land is barely detectable. As the
eaith-moon system rotates about its center
of gravity, which is within the earth, the
eaidi bulges in the direction of the moon
and in die exactly opposite direction,
owing to the resultant of the moon's

extended Egypt’s power in Asia. His
many monuments (notably at Kamok and
Heliopolis) include "Cleopatra’s needles"
(one now in New York, the other in
London).

Thutmose IV (ruled cl412-cl400 BC)
made peace with the Micanni in Syria and
quelled aNubian revolt. (See also bgypt.
ANCIENT.)
THYM^ pungent, aromatic plant, com¬
mon in gardens, with palish purple
fl o w e r s .
THYMUS, aductless two-iobed gland
lying just behind the breast bone and
mainly composed of lymphoid cells (see
LY'MPH). It plays apart in setting up the
body’s IMMUNITY system. Autoimmunity is
thought to result from its pathological
activity. After puberty it declines in size.
THYROID GLAND, aduct less two-
lobed gland lying in f̂ ni of the trachea in
the neck. The principal hormo.nss secreted
by the thyroid are thyroxine and cri-
iodothyroxine; these play acrucial role in
regulating the rate at which cells oxidize
fuels to release energy, and strongly in¬
fluence growth.

The release of thyroid hormones is con¬
trolled by thyroid stimulating hormone
(TSH) released by the pirurrARY gland
when blood thyroid-hormone levels are
l o w .

D e fi c i e o t y o f t h y r o i d h o r m o n e s
(hypothyroidism) in adults leads to
myxedema, with mental dullness and
cool, dry and puffy skin. Oversecreiion of
thyroid hormones (hyperthyroidism ot
thyrotoxicosis) produces nervousness,
weight loss and increased heart rate.
GonER, an enlargement of the gland, may
result when the diet is deficient in iodine.
(See also CRETINISM.)
TIBER, river in central Italy, flowing
252mi from the Appenines Sthrough
Umbria and Latium and SW through
Rome to the Tyrrhenian Sea near Ostia.
Ancient ROME was built on its Ebank.
TIBERIUS (Tiberius Claudius Nero; 42
BC-AD 37), second Roman emperor
(from AD 14). Ageneral, he was adopted
heir by AUGUSTUS. His reign, although
generally peaceful, was often lyrarmical.
resulting in unrest in Rome.
TIBET (also Xizang), autonomous region
of China in central Asia, bordering
Burma, India, Nepal. Bhutan and Sikkim.
The 471,660sq mi of Tibet (“The Roof of
the World”) averages 12.(X)0ft in altitude.
The Kunlun Mts . in the Nare a lmost as
high as the Himalayas, across the great
Ch’iang T’ang plateau to the S. The Brah-

stereotyped movement, habita
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gravitational attraction and the centrifugal
forces resulting from the system's revolu¬
tion. Toward the moon, the lunar attrac¬
tion is added to acomparatively small
centrifugal force; in the opposite direction
it is subtracted from amuch larger centri-
fligal force. As the moon orbits the earth
in the same direction as the earth rotates,
the bulge "travels" round the earth each
lunar day (24.83h); hence most points on
the earth have ahigh tide every I2.42h.

The sun produces asimilar though
smaller tidal effect. Exceptionally high
high tides occur at full and new moon
(spring tides), particularly if the moon is
at perigee (see ORBrr); exceptionally low
high tides (neap tides) at fust and third
quarter. The friction of the tides causes the
DAY to lengthen 0.(X)ls per century.
TIEN SHAN, great mountain system of
Russian central Asia and WChina. It cur¬
ves Efrom the NE Pamirs for l.SOOmi and
covers some 70,(X)0sq mi. Pobeda Peak
(24,406ft) is the range's highest.
TIENTSIN, capital of Hopei province N
China, on the Hai R80mi SE of Peking, it
is agreat iDdusirial center and sea, river
and canal port with major steel, chemical
and textile industries. Uis the seaport for
Peking and is near major coal-producing
areas. The city suffered badly during the
1976 earthqutdce centered in Tangshin, a
few miles away. Pop (city) 5,630,CKX);
(metro) 8,421,000.
'TIEPOLO, Giovanni Battista (1696-
1770), great Venetian painter. Influenced
initially by Veronese, he developed his
own colorful, airy but exuberant style in
frescoes and ceilings in NItaly, Wiirzburg
palace (Germany) and the royal palace in
M a d r i d .
TIERRA DEL FUEGO, island group off
SSouth America. Discovered (1520) by
MAGELLAN and now divided between Chile
and Argentina, its .sparsely populated
28,470sq mi comprise one large and many
small isbnds. Sheep and oil are the
economic mainstays.
TIFFANY, Charles Lewis (1812-1902),
US jeweler and retailer. The stock in his
frrst store, opened in 1839, was limited
main ly to ord inary g lassware and
stationery, but it soon included Bohemian
glass, jewelry, silverware and rare por¬
celain. Tiffany began manufacturing his
own jewelry in 1848, and, by 1870, had
extended his operations to Paris and Lon¬
don. The finn name. Tiffany &Co., was
adopted in I8S3.
TIFI'ANY, Louis Comfort (1848-1933),
US artist and designer, aleader of art

NOUVEAU. Son of Jeweler Charles Tiffany
(1812-1902), he created decor^ve ofc^
jects of iridescent "favrile" or Tiffany
glass.
TIGER, Panthera tigris, the major cat of
Asia, with distinct races in different parts
of that continent. Closely related to uons,
they are the largest of all the cats, with a
tawny coat broken with dark, vertical
stripes providing exceUent camouflage
against natural patterns of light and shade.
Tigers do not chase after food but prefer
to stalk and spring. For the most part they
are solitary aitimals, hunting in the cool of
Che day and otherwise lying up in the
shade to rest.

TIGER LILY, plant of the lily family
originating in eastern Asia and grown
widely as agarden flower. The dark stem,
2-6 ft tall, supports large red-orange
flowers with dark markings.
TIGLATH-PILESER, three kings of As¬
syria. Tiglath-Pileser I(reigned 1116—
1078 BC) extended Assyrian territory into
Hioenicia, Anatolia and modem Syria and
captured Babylon. Little is known of
Tiglath-Pileser-II (956-934 BC).

Tiglatii-PUeser III (reigned 745-727
BC) reversed the decline of Assyrian
power by administrative reform, and by
conquering Israel and the Philistine^
Gaza. Damascus and Babylon, where he
proclaimed himself King I^la (See baby-
U3NIA AND ASSYRIA.)
TIGRIS RIVER, more eastern of the two
great rivers of ancient Mesopotamia. The
Tigris-Euphrates valley was the cradle of
Middte-E^l civilizations (see Babylonia:
NINEVEH). Baghdad, city of the abbasids,
now coital of Iraq, stands on its banks, it
rises in the Taurus Mts. in Turkey and
flows l,180mi SE through Iraq to the
Euphrates at A1 Qumah.
TILDEN, Samuel Jones (1814—1886),
US lawyer and politician. An early leader
o f t h e B a m b u m e r s f a c t i o n o f t h e N . Y.
Democratic Party and of the frs soil
party, he proved corruption among New
York City politicians led by William
TWEED. Governor of N.Y. 1875-76, he lost
the hotly contested 1876 presidential elec¬
t i o n w h e n a n e l e c t o r a l c o m m i s s i o n
awarded disputed votes to Republican
Rutherford B. ha yes.
TILDEN, WiUiam (Bill) Tatem (1893-
1953), US tennis champion. From 1920 to
1930 he was the top-ranked US player,
winning US. Wimbledon singles (first
American to do so) and Davis Cup titles.
He turned professional in 1931.
T I L E , t h i n s l a b o f t e r r a c o t t a o r o t h e r
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the second, was redefined in terms of the
frequency associated with acesium ener¬
gy-level transition. In everyday life, we
can still think of time in the way Newton
did, ascribing asingle universal time-
order to events. We can neglect the very
short time needed for light signals to reach
us. and believe that all events have auni¬
que chronological order. Bui when
velocities close to that of light are in¬
volved, relativistic principles become im¬
portant; simultaneity is no longer univer¬
sal and the time scale in amoving
framework is "dilated" with respect to one
at rest—moving clocks appear to run slow
(sec REiATtvmr).
TIMES SQUARE, area in mid-Manhat¬
tan, New York City, where Broadway, Se¬
venth Ave., and 42nd St. intersect. It takes
i ts name f rom the fo rmer Times Tower,
once the headquarters of the New York
Times. Famous for its electric advertising
signs and for its New Year’s Eve celebra¬
tions, the square is still the center of New
York’s theater district but also of tawdry
and dangerous streets frequented by
drifrers, criminals, and prostitutes. In the
early I990s plans were formed for redeve¬
loping the area with office buildings and
hotels while preserving the theaters.
TIMOR, largest and easternmost of the
Lesser Sunda Islands. 400mi NW of
A u s t r a l i a . S i n c e D e c . 1 9 7 5 , w h e n t h e
former Portuguese (eastern) Timor was
occupied by Indonesian troops, the whole
island has i^n under Indonesian control.
TIMOTHY, perennial grass, native to
Europe and widely cultivated as abay and
pasture grass in North America. The stems
grow in large clumps and are up to 3fr tall,
with swollen, bulblike bases. TTie panicles
are long, dense, and cylindrical.
TIMOTHY, Saint, one of St. PAUL'S com¬
panions. said to have been bishop of
Ephesus after Paul. He was recipient of
two of Paul’s epistles (1 and 2Timothy),
which emphasize moral discipline and
obedience to civil and religious authority.
TIMPANI, kettledrums, first used in or¬
chestral music in the 1600s, having a
calfskin head over ahollow brass or cop¬
per hemisphere. Aset of timpani usually
consists of three drums. Pitch is governed
by the tension of the head, which can be
adjusted. Tone may be varied by the type
of stick and by the region of the head
struck.
TIN(Sn), silvery-white metal in Group
IVA of the PEfuoDtc table, occurring as
cassiterite in SE Asia, Bolivia, Zaire and
Nigeria. The ore is reduced by smelting

k inds o f pot tery and porce la in , used in
building to cover surfaces. Roof tiles are
commonly ungiazed and functional; they
are either flat, hooked over roof battens, or
curved (often S-shaped) and cemented.
F loor and s t ruc tu ra l t i l es a re hard and
vitreous. Wall tiles, used from ancient
times, are often decorated with bas-relief
molding, painting, and glazing. Seven-
teenth<entury Delft tiles are famous.
Plain glazed wall tiles are now commonly
used in bathrooms etc. By analogy,
squares of linoleum, vinyl polymers arid
cork are also called tiles.
TILEFISH, common name for members
of the bottom-l iving, marine family
Branchiosiegidae. It is acolorful ocean
fish, found along the New England
coastline. Tilefish are about 3ft in length
and can weigh over 301b.
TILLICH, Paul Johannes (1886-1965),
German-bom theologian and teacher. He
attempted to synthesize Christianity and
c l a s s i c a l a n d m o d e m e x i s t e n t i a l i s t

philosophy in such works as Syslemaiic
Theology (1951-63) and the shorter, more
popular The Shaking of the Foundations
(1W8) and The Courage to Be (1952).
Dismissed from Frankfurt U. by the Nazis,
he taught at the Union Theological Semi¬
nary and at Harvard and Chicago univer¬
sities.

TILLMAN, Beiyamin Ryan (1847-
1918), US politician, spokesman of the
wh i te ru ra l Sou th . "P i t ch fo rk Ben" was
S.C. governor (1890-94) and senator
(1895-1918). He help^ agrarians gain
control of the Democratic Party (1896) but
accomplished little for the Southern
farmer.
TIMBUKTU, trading town and ancient
city in central Mali, WAfrica, near the
Niger R. It was awealthy trading and
Muslim cultural center in the Mali Empire
(1300s) and under the Songhai (1400-
1500s). Pop 12,000.
TIME, aconcept dealing with the order
and duration of events. If two events occur
□onsimultaneously at apoint, they occur
in adefinite order with alime lapse be¬
t w e e n t h e m . Tw o i n t e r v a l s o f t i m e a r e

equal if abody in equilibrium moves over
equal distances in each of them; such a
body cons t i tu tes ac lock . The sun
provided man’s earliest clock, the natural
time interval being that between succes¬
sive passages of the sun over the local
meridianthe solar day.

For many centuries the rotation of the
earth provided astandard for time meas¬
urements, but in 1967 the si unit of time.
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wi th coa t - Tin exh ib i t s a l l o t ropy : wh i te

(b) tin, the nonnat forin, changes below
13.2'C to gray (a) tin. apowd^ metal¬
loid form resembling germanium, and
known as "tin pest." Tin is unreactive, but
d i s s o l v e s i n c o n c e n t r a t e d a c i d s a n d
alkalis, and is attacked by halogens, ft is
used as aprotective coating for steel, and
in alloys including solder (see soldering),
BRONZH, rewTER, babbitt metal and type
metal. AW 118.7, mp 232‘C, bp 2270*C.
TINNITUS, ringing in the ears, asubjec¬
tive sensation &at may be caused by a
number of ear conditions, including die
clogging of the external auditory canal
w i t h e a r w a x a n d i n fl a m m a t i o n o f t h e
eardrum membrane, the middle ear, or the
i n n e r e a r .

TINTORETTO (Jacopo Robusd; 1518-
1594), Venetian mannerist painter. His
paintings and frescoes are characterized
by free brushwork, dramatic viewpoint,
movement, monumental figures and rich
colors. He sought to express drama
through color and light, as in the Scuola di
S. RtxcoUfe of Chrisi{1564-^1).
TIPPECANOE, Battle of (Nov. 7,1811),
between tecumsehs Shawnees, led by
TENSKWATAWA, and US troops led by Wil¬
liam Henry harrison, near die Tippecanoe
R, Ind. lliere were heavy casualties on
both sides, but the "great victory" helped
Harrison to the presidency in 18̂ .
TIRE, ring-shaped cushion fitted onto a
wheel rim as ashock absorber and to pro¬
vide traction. Hie pneumatic tire (filled
with compressed air) was patented in 1845
by R. W. Ihomson, an English engineer,
w h o u s e d a l e a t h e r t r e a d a n d a r u b b e r
inner tube. Sol id rubber t i res were more

popular, however, until the pneumatic tire
was reinvented by John Boyd Dunlop
(1888), whose outer tube was of canvas
covered by vulcanized rubber. The
modern tubeless t i re (without inner mbe)
dates from the 1950s.

Hie basic structure of atire comprises
layers (plies) of rubberized fabric (usually
polyester cord). Hie plies are combined
w i t h " b e a d s
f o r c e m e n t s a n d t h e o u t e r t r e a d a n d
sidewalls on atire—building drum. The
tire is then shaped and vulcanized (see
vuLCANEAnoN) in aheated mold under
pressure, acquiring its tread design.

Three types of tire are made: the bias-
ply tire has the plies with cords niiming
diagonally, alternately in opposite direc¬
tions: the bias-belted t ire is similar, with
fiberglass belts between plies and tread;
the radial-ply tire has the cords running

parallel to the axle, and steel-mesh belts.
TIROL or Tyrol, astate in WAusBia.
Over half its original area was ceded to
Italy in 1919. Austria's highest peak,
Grossglockner (12,461ft), is there. Farm¬
ing, lumber and tourism are its main ac¬
tivities. The capital is Innsbruck.
TIRSO DE MOLINA (Gabriel Tellez;
C1584-1648). Spanish diamatist and friar.
His historical, cloak-and-dagger and
religious works are notable for insight into
cha’accer. His Rake of Seville (1630) intro¬
duced DON JUAN to the stage.
TISSUES, similar cells grouped together
in certain areas of the b^y of multicel¬
lular ANIMALS and PLANTS. These cells are
usually specialized for asingle function;
thus MUSCLE ce l l s cont rac t bu t do no t
secrete; nerve cells conduct impulses but
have little or no powers of contraction.
The cells are held together by intercellular
material such as collagen. Having become
specialized for asingle or at most avery
narrow range of functions, they are de¬
pendent upon <aher parts of the organism
for items such as fô  or oxygen. Groups
of tissues, each with its own functions,
make up organs.

Connective tissue refers to the material
in which all the specialized body organs
are embedded and supported. It includes
ADIPOSE TISSUE and the material of liga¬
ments and TENDONS. (See also histology.)
T ISSUE TRANSPLANT, permanent
transfer of tissue or organs from one part
of abody to another. It may involve
transplanting tissue, such as skin or bone,
within the same body; or it might involve
more than one body, as when one person
donates an organ to another person.
TITANIC, 46,328-ton British liner which
sank in 1912 after hitting an iceberg on
her maiden voyage to New York. At least
1,500 of the 2,200 aboard drowned. After
the disaster (caused mainly by excessive
speed), lifeboat, radio watch and ice patrol
provisions were improved. In 1985, a
team of American and French researchers
located the ship on the ocean bottom Sof
Newfoundland. The next year the wreck
was explored by remote-controlled robot,
and in 1987 salvagers began to bring tqj
objects from the ship.
TITANIUM (Ti), silvery gray metal in
Group IVB of the periodic table; a
t r a n s i t i o n d e m e n t - T i t a n i u m o c c u r s i n
rutile and in ilmenite, from which it is ex¬
tracted by conversion to titanium (IV)
chloride and reduction by magnesium.
The metal and its alloys are strong, light,
and corrosion—and temperature—tesis-

i n n e r c i r c u l a r w i r e r e i n -
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UN in 1948. He suppressed home opposi¬
tion, while working for workers’ self¬
management and reconcUiation of national
minorities. Later years saw asubstantial
liberalization of his policies. On the
internat ional scene, Ti to became an or¬
ganizer and leading spokesman for "third
world” or neutralist countries.
TITUS (Titus Flavius Sabinus Vespa-
sianus; AD 39-81), Roman emperor, suc¬
cessor (79) to his father vespasian. A
success^! soldier, he captured (70)
Jerusalem in the Jewish revolt (66-70).
Berenice, sister of herod Agrippa U. b^
came his mistress. He was popular for
lavish emenaining, and aid to victims of
VESUVIUS (79) and of the fire at Rome (80).
TLINGITINDIANS, largest group of
North American Indians of the NW coast,

DOW living in SE Alaska and numbering
^ut 7,000. They belong to the Kolus-
chan Iin|uistic family and resemble Haida
Indians in their complex social organiza¬
tion. Many still live by fishing, wo ĉarv-
ing, basketry and weaving. (See also auas-
KA.)
ThTT, or trinitrott^uene, p^e yellow
crystalline solid made by nitration of
toluene. It is the most extensively used
high EXPLOSIVE, being relatively insensitive
to shock, especially when melted by steam
heating and cast. MW 227.1, rap 82'C.
TOADS, name strictly referring only to
members of the fomily Bufonidae, but as
the terms "frog" and "toad" are the only
common names available for all the 2,0(X)
species of tailless amphibians, "frog” is
used for those which have smooth skins
and live in or near water, and "load" for all
those with warty skins and living in drier
a r e a s .

Toads are independent of water except
for breeding, the larvae—tadpoles—being
purely aquatic. Most toads fe«l noclumal-
ly on small animals.
TOBACCO, dried and cured leaves of
varieties of the tobacco plant (Nicotiana
tabacum), used for smoking, chewing and
as snuff. Native to America, tobacco was
introduced to Europe by the Spanish in the
16th century and from there spread to Asia
and Africa. Today the US remains the
world’s largest producer, followed by
China, India and Russia. Consumption is
increasing despite the Iiealth haurds of
SMOKiNa Tobacco is grown in alluvial or
sandy soils and may be harvested in about
four months. Cultivation is dependent on
hand labor. Family: SoUmaceae.
TOBEY, Mark (1890-1976), US painter,
strongly influenced by Chinese calli-

tant, and, although expensive, are used fw
construction in the aerospace indus^.
Titanium is moderately reactive, forming
telravaleni compounds, including titanates
(TiOĵ '), and less stable di- and trivalent
compounds. Titanium (IV) oxide (TiOz)
is uWd as awhite pigment in paints,
ceramics, etc. Titanium (IV) chloride
(TiCU) finds use as acatalyst. AW 47.9,
M!660'C, bp 3287*C. sg. 4.54.
TITANS, in Greek mythology, the dtil-
dren of Heaven and Earth (Uranus and
Ge). The Titans may have been gods of an
earlier cult ousted by the Olympic pan¬
theon under 2(eus.
T ITCHENER,
(1867-1927), British-bom US psycholo¬
gist, adisciple of wundt, who played a
large part in estdilishing experimental
PSYCHOLOGY in the US, especially through
his ̂ perimental Psychology (4 vols.,
1901-05).
TITI, arboreal monkey, family Cehida,
f o u n d i n S o u t h A m e r i c a n r a i n f o r e s t s ,
especially along the Amazon and other ri¬
vers. They have long, soft, glossy fiir and
rather flat, high faces set in small, round
heads. They are about I0-25in long, 10-
20in tail. Color is dark brown, gray, red¬
dish, or blackish depending on species,
with patterned or differently coloî  un¬
derparts.
T I T I A N
painter, leading Renaissance anisL Bom
Ti z i a n o Ve c e l l i o , h e w o r k e d f o r b e l u n i
and OIOROIONE, who influenced his early
work. He became Venice’s official painter
1516. His perceptive portraits, monumen¬
tal altarpieces, historical and mythological
scenes, are famous for their energetic
composition, use of rich color and original
technique.
TITMOUSE, any of anumber of small
active birds of the songbird family Pari-
doe. Parid titmouse are woodland and gar¬
d e n b i r d s . B e s t k n o w n o f t h e N o r t h
American t i tmouse is the tuf ted t i tmouse
(Parus f>ico/or), a6-7 in bluish-gray bird
with pinkie-brown flanks.
TITO (Joseph Broz; 1892-1980), presi¬
dent of YUGOSLAVIA (1953-1980), founder
of the post-WWII republic. He became a
communist while aWWl prisoner of war
in Russia and later spent several years in
Yugoslav jails. General secretary of the
Communist Party from 1937, Tito or¬
ganized partisan resistance to the Nazis in
W'WII. eclipsing the cheiniks, and after
the war established asocialist republic. He
served as prime minister (1945-53) before
becoming president. Tito broke with sta.

E d w a r d B r a d f o r d

(c J480/90-1576), Venetian
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graphy and Zen Buddhism. He developed
his "white writing" style in the 1930s in
small abstracts representing street scenes.
His later, delicately colored abstracts have
more intricate linear rhythms.
TOBIN, Daniel Joseph (1875-1955),
Irish-bom US labor leader. As president of
the TEAMSTERS UNION (1907-52), he built it
into one of the most powerful unions in
the US. He was also avice-president of
the AFL(1933~52).
TOBIN, James (1918- ), US economist,
Yale professor who won the 1981 Nobel
Prize in Economic Science for his research
in relating the effeas of financial markets
to consumption, prices, production and in¬
vestment, as well as his studies of govem-
menl monetary policies and budgets. He
had served as one of President Kennedy’s
economic advisers.
TOBIT (Tobias), Book of, in the apocry¬
p h a . r e c o u n t s h o w To b i a s , s o n o f t h e
devout but blinded Jew Tobit (or Tobias),
successfully undertakes adangerous jour¬
ney. helped by the Angel Raphael, to ex¬
orcise ademon from, and marry, Sara. He
then helps Tobit regain his sight.
TOCH, Ernst (1887-1964). Austrian-US
composer. Leaving Germany in 1933, he
settled in the US and taught music at the
University of California (Los Angeles).
His works include six symphonies, cham¬
ber compositions and choral pieces. His
3d Symphony (1955) won a1956 Pulitzer
Prize.
TOFU, soft, white, cheeselike food made
by treating soybean milk with coagulants
and pressing the curds into cakes. Tofu is
bland, high in protein, low in salt and
calories, and cholesterol-free.
TOGA, outer garment of freeborn citizens
of ancient Rome, wrapped twice around
the body and falling in folds. The adult
male toga was plain white; boys and. later,
magistrates wore one with apurple bor¬
der; the emporor and triumphant generals
wore an embroidered purple toga.
TOGLIATTI , Pa lmi ro (1893-1964) ,
Italian Communist Party leader (192^
64). He cofounded the party in 1921, be¬
came Comintern Secretary (1935) and
returned from exile in governments.
TOGO, West African republic, a70mi-
wide strip extending 340mi NFrom the
Gulf of Guinea between Ghana and Benin.
Land and People. From the central Togo
Mts. agrassy plateau slopes Eto the
Mono Rand Sto the sandy coastal plain.
The Nis savanna country. The climate is
hot and humid, averaging 81 *F, with year¬
ly rainfall of 40-70in. The economy is

agricultural: chief exports are cacao and
coffee, but cassava, com and cotton are
also important. Large phosphate deposits
are worked NE of the seaport capital
Lom^. About 75% of the people live in
rural areas, mostly in the S. The popula¬
tion is made up almost entirely of blacks
from the Ewe, Ouatchi, Mina. Kabre and
other ethnic groups. French is the official
language. Ewe the most widely used.

Official name: Republic of Togo
Capital: Lom^
Area:2!,925sq mi
Population: 3,810,000
Growth ra te : 3 .6%

Languages: French, tribal languages
Religions: Animist, Christian. Muslim
Monetary unit(s): 1CFA franc
=100 cen t imes

History. Formerly the Epart of the Ger¬
man protectorate of Togoland, the area
was administered by France after WWI
and became independent in 1960. Since a
military coup in 1967 it has been ruled by
fitienne Edayema, who suspended the
constitution and dissolved the legislative
body. In 1991, confronted by popular
demonstrations, Edayema surrendered
power to acivilian prime minister selected
by anational conference. The reformist
prime minister survived acoup attempt by
troops loyal to Edayema.
TOKUGAWA, dynas t y o f shoguns
(military governors) of Japan 1603-1867.
Tokugawa leyasu (1542-1616), first of
15, ruthlessly unified Japan under his rule
after the battle of Sekigahara (1600) and
established his capital at Edo (Tokyo),
The xegime was acentralized feudalism
with strict control over the barons. It feU
in arevolution precipitated partly by the
presence of Westerners.
TOKYO, capital of Japan. It lies at the
head of Tokyo Bay on the SE coast of
Honshu Island, and contains over 10% of
Japan’s population. Founded in the 12th
century as Edo, it became capital of the
TOKUGAWA shogun.s in 1603; it was
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crisis, recounted in his Confession fl882),
and embraced an ascetic philosophy of
Christ ian anarchism. His other works in¬
clude Childhood (1852), The Cossacks
(1863) and Resurrection (1899).
TOLTEC, Indian civilization dominant in
the central Mexican highlands between the
900s and 1lOOs. The Toltec god was quet-
ZALCOATU The Toltecs, sophisticated
builders and craftsmen, erected their capi¬
t a l a t To l l l n ( r u i n s n e a r m o d e m Tu l a .
60mi Nof Mexico City). The dominant
group were Naliuatl speakers, aztecs and
others overran the area and adopted
various aspects of Toltec culture.
TOMAHAWK, light hatchet or war club
o f c e r t a i n N o r t h A m e r i c a n I n d i a n s .

Originally achip of stone fixed to astick,
it gained an iron ax head through trade
with Europeans. Often incorporating a
pipe bowl and stem, it had ceremoniai
vtdue and was usually buried at the end of
host i l i t ies .
TOMATO, Lycopersicon esculentum,
herbaceous plant, nat ive to South
America, but introduced to Europe in the
I6th century and now cultivated world¬
wide. Most of the crop is canned or
processed to make prepaid foods, arela¬
tively small proportion being grown for
salad use. In northern latitudes, tomatoes
are grown under glass, but the bulk is
grown as afield crop. Italy. Spain. Brazil
and Japan are among the leading produ¬
cers. Family: SolarMceae.
TOMTHUMB, General (1838-1883),
pseudonym for the US midget Charles
Sherwood Stratton, who toured Europe
and the US with the entertainer P. T. bar-
NUM. His adult height was only 40in.
TONALITY, the quality of music based
on the tonic, or principal note of aparticu¬
lar KEY, as in most classical music; such
music is tonal. Tonality compares with
polytonaJity, the simultaneous use of
many keys, and atonauty, the use of
n o n e .

TONE POEM. See symphonic poem.
TONGA, or Friendly Islands, constitu¬
tional monarchy in the SPacific.
Land. The kingdom comprises over 150
islands of which the chief groups are Ton-
gatapu, Hdapai, and Vavdu. Hie climate is
tropical. The capital is Nukualofa on Ton-
ga lapu.
People and Economy. The population is
main ly Polynesian wi th about 300
Europeans. The economy is agricultural,
with copra, bananas, and vanilla the chief
exports. Î niising petroleum deposits
were located near Tongaiapu in 1977.

renamed and made imperial capital in
1868. Reconstruction after earthquake and
fire (1923) and the air raids of WWII
transformed much of Tokyo. It is today a
center of government, industry, finance
and education; the National Diet (parlia¬
ment) meets here; most of Japan’s great
corporations have their head offices in
Maurunochi district; Tokyo University
(founded 1877) is one of hundreds of
educational inst i tut ions.

Tokyo has many parks, museums and
temples, the Imperial Palace and the
Kabukiza theater (see kabuki). Industries
(with large complexes to the W) include
printing, shipbuilding, metal manufac¬
tures, automobiles, chemicals and textiles.
Hie harbor and airport are Japan's busiest.
Pop (city) 8,060.000; (metro) 11,711,000.
TOLEDO, city in central Spain 40mi SW
of Madrid, seat of Tol^o province,
former Roman and Visigoth capital,
famous for sword blades since prosperous
Moorish rule (712-1085). Landmarks are
the Alcazar (citadel). Gothic cathedral (the
archbishop is Spain's primate) and El
GRECO'S house. Pop 56,000.
TOLKIEN, John Ronald Reuel (1892-
1973), Br i t ish author and scholar,
celebrated for his tales The Hobbit (1937)
and the trilogy The Lord of the Rings
(1954-55), which present amythical
world of elves and dwarfs, partly based on -
Anglo-Saxon and Norse folklore. Tolkien
was professor of Anglo-Saxon, then of
English language and literature, at Oxford
University.
TOLSTOY, Aleksei Nikolaevich, (1883-
1945), Russian novelist and playwright,
best known for his trilogy The Road to
Calvary (1921-40), the novella Hikiia's
Childhood (1920) and the novel Peter the
Firsf (1929-34). Anobleman distantly re¬
lated to Leo Tolstoy, he left Rus.sia in
1917 but returned in 1922 and became a

supporter of Stalin’s regime,
TO L S TO Y,
(1828-1910). Russian novelist. Educated
at Kazan Univeraty, he served in the
army, married in 1862 and spent the next
IS years on his estate at Yasnaya Polyana
near Moscow, In this happy period he
produced his masterpieces: War and
Peace (1865-^9), an epic of vast imagina¬
tive scope and variety of character, tells
the story of five families against the back¬
ground of the Napoleonic invasion of Rus¬
sia. Anna Karenina (1875-77), the tragic
story of an adulterous affair, is remarkable
more for its psychological portrayal. In
later years Tolstoy experienced aspiritual

Leo Nikolcyevich, Count
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against infection via the mouth or nosb
and are thus particularly susceptible to
primaiy infection (TOMSaims). As witii
the ADENOIDS they are particularly iitipcH’-
tant in children first encountering infec¬
tious microorganisms in the environmenL
TONTI, Henri de (cl650-l704), French
explorer and founder of Ul. In 1681-83 he
bui l t Fort St. Louis on the I l l inois Rwith

LA SALLE and brought settlers from
Canada. By 1700 the colony was trading
actively with the English in Carolina.
TOPAZ, aluminum silicate mineral of
composi t ion Al jSiO^F.OHh. forming
prismatic crystals (orthorhombic) which
are var iab le and uns tab le in co lo r, and
valued as gem stones. The best topazes
come from Brazil, Siberia and the US.
TOPOLOGY, branch of mathematics that
studies properties of geometrical figures
or abstract spaces that are independent of
shape or distance.

Point-set topology deals with ways of
defining "nearness" of dements, or points,
of aset without necessarily assigning
numerical distances to pairs of points.
Such adefinition is called "a topology on
the set" and the set is called atopological
space. The topology makes it the space.

Algebraic topology, or combinatorial
topology, uses abstract algebra (see al¬
gebra. abstract) to treat the ways in
which geometrical figures fit together to
form figures of hî er dimension, dis¬
regarding shape. For example asphere is
topologically the same as acube, but it is
distinct from atorus (doughnut) because if
the surfaces of the figures are divided into
triangles the algebraic relationships be¬
tween the triangles will be different in the

t w o c a s e s .

TORAH (Hebrew: law, teaching), the
PENTATEUCH (first five books of the Bible)
kept in the ark of every synagogue. In a
wider sense it is the whole body of oral
and written teaching central to Judaism,
and includes the rest of the Hebrew Bible,
rabbinic codes, the talmud and Mtdrash.
TORDE^ILLAS, Treaty of , between
Spain and Portugal in 1494, specifying
where each might make colonial explora¬
tions. Apapal bull of 1493 had allocated
the New World to Spain and Africa and
India to Portugal. The treaty shifted the
demarcation W, enabling the Portuguese
to claim EBrazi l .
TORNADO, the most violent kind of
s t o r m ; a n i n t e n s e w h i r l w i n d o f s m a l l
diameter, extending downward from a
c o n v e c t i v e c l o u d i n a s e v e r e t h u n ¬
derstorm, and generally funnel-shaped.

3

Official name: Kingdom of Tonga
Capital: Nukdalofa
Area: 288sqmi
Population: 102,000
Growth ra te : 0 .9%
Languages: Tongan, &iglish
Religion: Christian
Monetary unit(s): 1p^ga =100 seniii

Hi^ory. The islands were discovered in
1616 by the Dutch explorer Jakob
Lemaire and later visited by Abel tasman
(1643) and James cook (1773). In 1900,
seven years after the death of George
Tupuo i, who founded the present dynasty
in 1845, Tonga became aBritish protec-
tor^e. It achieved ind^ndence under the
constitution of 1875 in 1970.
TONGUE, muscular organ in the floor of
the mouth wh ich is concerned w i th the
fonnation of food boluses and self-cleans¬
ing of the mouth, taste sensation and
voira production. Its mobility allows it to
move substances around the mouth and Co
modulate sound production in speech. In
certain animals, the tongue is extremely
protrusile and is used Co draw food into
the mouth from adistance.
tonkin, historic region of SE Asia,
now comprising most of northern Viet¬
nam. It was the European name for the
region around the Red Rdelta, which be¬
came aFrench protectorate in 1883, part
of French indochina.
TONSILLITIS, INFLAMMATION of the TON¬
SILS due to VIRUS or BAcmuA infection. It
may follow sore throat or other pharyn¬
geal disease or it may be aprimary tonsil
disease. Sore throat and red swollen ton¬

sils. which may exude pus or cause swal¬
lowing difficulty, are common; lymph
nodes at the an̂ e of the jaw are u.sually
tender and swol len, ant ib io t ic t reatment
for the bacterial cause usually leads to a
reso lu t ion but removal o f the tons i ls is
needed in afew cases.
TONSILS, areas of lymph tissue ag¬
gregated at the sides of the pharynx. They
provide abasic site of body defense
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atort. The same wrongful act. an assault
for example, may be both actionable as a
tort and prosecuted as acrime. Torts range
from personal injury to slander or UBtiL;
they include trespass and damage or injury
arising through negligence. Wrongful
breach of an agreement, however, is
covered by the law of contract.
TORTOBES, slow-moving, heavily ar¬
mored terrestrial reptiles of the tropics,
subtropics and warmer temperate regions.
The body is enclosed in aboxUke shell
i n t o w h i c h t h e h e a d a n d l i m b s c a n b e
w i t h d r a w n . T h e s h e l l i s c o v e r e d w i t h
homy plates or scutes. Toothless, the jaws
are covered to form asharp, homy beak.
All tortoises move slowly, feeding on
vegetable matter. There are many species,
ranging from the familiar garden tortoises
to the 1.4m (4.6fl) giant tortoises of the
Galapagos and Seychelles.
TORY, popular name of the Conservative
and Unionist Party, one of Britain’s two
chief parties. The term (originally describ¬
ing Irish highwaymen) was applied in
1679 to supporters of the future jamesii of
England. In the main, Tories became
staunch church and king men. and "Tory"
was applied to Loyalist colonists in the
Amer ican Revo iu t ion .
TOSCANTNI , A r tu ro (1867 -1957 ) .
Italian conductor, perhaps the gremest of
his time, famous for d^ication to each
composer’s intentions. He became musical
director of La Scala in Milan (1898) and
w e n t o n t o c o n d u c t t h e N e w Y o r k

Metropolitan (1908-14) and Philhannonic
orchestras (192^36). The NBC Sym¬
phony Orchestra was created for him in
1937.
T O TA L I TA R I A N I S M , a s y s t e m o f
government in which the state exercises
wide-ranging control over individuals
w i t h i n i t s j u r i sd i c t i on . Usua l l y, a
totalitarian state has but one political
party, led by adictator, and an official
ideology that is disseminated tluou^ the
mass media and educational system, with
suppression of dissent. Nazi Germany and
t h e S o v i e t U n i o n a r e e x e m p l a r y
totalitarian states.
TOTEM an object, animal or plant
toward which atribe, clan or other group
feels aspecial affinity, often considering it
amythical ancestor. Killing of the lotemic
animal or animals by members of the
group is TABOO, except, with some
peoples, ritually during religious ceremo¬
nies.

Totem poles on which are carved
human and animal shapes representing the

Air rises rapidly in the outer region of the
funnel, but descends in its core, which is
at very low pressure. The funnel is visible
owing to the formation of cloud droplets
by expansional cooling in this low-pres¬
sure region. Very hi^ winds spiral in
toward t he co re . The re i s a lmos t t o ta l
devastat ion and often loss of l i fe in the

path of atornado—which itself may move
at up to 200m/s. Though generally rare,
tornadoes occur worldwide, especially in
the US and Australia in spring and early
s u m m e r .

TORONTO, capital of Ontario province
and York Co., second-largest city in
Canada (after Montreal), on the NW shore
of Lake Ontario. It is amajor port as well
as acommercial, manufacturing and
educational center and the cultural focus

of English-speaking Canada. Its products
include chemicals, machinery, electrical
goods and clothing. The French Fort
Rouilid (cl750) was replaced by the
English York (1793), which was sacked in
the WAR OF 1812, renamed in 1834 and was
Canada’s capita! 1849-51 and 1855-59.
Pop (city) 606.247; (metro) 3.427,000.
TORPEDO, any of the genus Torpedo,
cartilaginous fishes with flattened disklike
bodies and apair of electric organs near
the head capable of shocking and stunning
p r e y -

TORPEDO, self-propelled streamlined
miss i le that t rave ls .underwater, i ts ex¬
plosive warhead detonating when it nears
or strikes its target. The torpedo was in¬
vented by Robert Whitehead, aBritish en¬
gineer, in 1866. Modem torpedoes are
launched by dropping from airplanes or by
firing from ships or submarines. They are
electrically driven by propellers and
guided by mdders control led by a
GYROPILOT. Many can be set to home in
acoustically on their target. Rocket-
propelled torpedoes are fired as guided
missiles, and convert into torpedoes when
they enter the water near their target. Tor¬
pedoes are now chiefly antisubmarine
weapons.
TO R R I C E L L I , E v a n g e l i s t a ( 1 6 0 8 -
1647), Italian physicist and mathema¬
tician. aone-time assistant of gauleo,
who improved the telescope and micro¬
scope and invented the mercury bar¬
ometer (1643).
TORT (French: wrong), in law, awrong-
fti! act against aperson or his property for
which that person can claim damages as
compensation. It is distinguished from a
crime, which the state will prosecute; it is
up to the injured party to sue for redress of
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independence in 1958. Alabor leader in
F r e n c h c o l o n i a l t i m e s , a M a r x i s t a n d a
political writer, Tour6 was the winner of
the I960 Lenin Peace Prize.
TOURMALINE, borosilicate mineral of
complex and variable compo,sition. Tour¬
maline is very abundant and has the best
developed crystals in pegmatites and in
metamorphosed limestones in contact with
granite magmas. In addition to its gem
use, toumtaline is used in pressure ap-
params because of its piezoelectric proper¬
ties.
TOURNAMENT, aser ies of games,
originally acombat between armored
knights, usually on horseback. Popular in
Europe in the Middle Ages, it provided
both entertainment and training for war. In
the 13th century the dangerous meUe was
replaced by the joust contest between only
two knights, who tried to unhorse each
other with lance, mace and sword.
TOURS, city in Wcentral France, capital
of Indre-et-Ixire department, on the l̂ ire
R. Afarm market and transportation cen¬
ter, it has metal, electrical and phar¬
maceutical industries. The advance of the

Moors was halted here in AD 732. Pop
134 000

TOWER OF BABEL, mythical tower
built in the ancient Mesopotamian city of
Babylon. The myth popularly connected
with it is related in the Bible (Genesis
11:1-9). According to this version, the
tower was built by the de.scendants of
Noah and was intended by these people to
reach heaven. God, however, disapproved
of the tower and, as aconsequence, con¬
fused the builders by causing them to
speak in different languages.
TOWER OF LONDON, ancient fortress
o n t h e T h a m e s R i n E L o n d o n . B u i l t
1078 61300, mainly by wiluam ithe
Conqueror and henry in, its massive stone
buildings are enclosed by high walls and a
moat. It has been {^ace, prison, arsenal
and mint. Today it houses the crown
jewels and an armor museum. Here
Thomas more. Anne boleyn and Roger
CASEMENT were executed. Rudolf hess was
its last pri.soner.
TOWN MEETING, adirectly democratic
form of local government, mainly in New
England (Mass.. N.H. and Vt.). tn colonial
days, all enfranchised citizens met to
choose officials, decide taxes and discuss
affairs. In the 18(X)s meetings became an
annual event called by warrant. Today,
many town meetings are attended only by
officials and elected representatives; but
otb«s are fully attended by the public

particular warrior’s heritage were at one
time common among the Amerinds.
TOUCAN, any of about 40 species of
large-billed birds of the American tropics,
belonging to the family Ramphastidae.
The bill, which may be athird of the
bird’s length, is saw-ed^ and very light.
It is brightly and distinctively colored,
probably for species recognition. Toucans
nest in high tree holes. The largest
toucans, up to 2Sin long, are the
Ramphastos species.
TOUCH, the sensory system concerned
with surface sensation, found in all exter¬
nal body surfaces including the skin and
some mucous membranes. Touch sensa¬
tion is crucial in the detection and recogni¬
tion of objects at the body surface, includ¬
ing those explored by the limbs, and also
in the protection of these surfaces from in¬
jury. Functional categories of touch sensa¬
tion include light touch (including move¬
ment of HAras), heat, cold, pressure and
pain sensation. These are to some degree
physiologically distinct.

Recepton for all the senses are par¬
ticularly concentrated and developed over
the f ace and hands . When t he va r i ous
types of skin receptor are stimulated, they
activate nerve impulses in cutaneous n»-
ves; these impulses pass via the spinal
CORD and brain stem to the brain, where
coding and perception occur. With painful
s t imu l i . REFLEX w i t hd rawa l movemen ts
may be induced at the segmental level.
TOUCH-ME-NOT, wild flower of the
balsam family, related to the impatiens. Its
seed pods pop open when touched, hence
its name. It grows in damp, shady regions
of the eastern and central US, reaches 3-
5ft tall, and bears pale yellow or spotted
fl o w e r s .
TOULOUSE, chief city of SW France,
seal of Haute-Oaronne department. A
c o m m e r c i a l a n d i n d u s t r i a l c e n t e r , i t
produces aircraft (including Concorde)
and plastics and has an oTd university
(1229). Pop (city) 348,(X)0; (metro)
541,(K)0.
T O U L O U S E - L A U T R E C , H e n r i d e
(1864—1901), French painter and lithog¬
rapher who portrayed Parisian nightlife.
Of an old aristocratic family, he was crip¬
pled at 15, studied art in Paris and settledIn Montmartre to paint the entertainers
who lived there, such as Jane Avril and
Aristide Bruant. Influenced by degas and
by Japanese prints, his work did much to
popularize the lithographic poster.
TOURi, S6kou (1922-1984), president
of the Republic of Guinea after he led it to
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work, AStudy of History (12 vols.. 1934-
61), divides Ihe history of the world into
26 civilizallons and analyzes their rise and
fall according to acycle of "challenge and
response."
TOYS, play-objects, pr incipal ly for
children. Some toys, such as bails,
marbles, tops, rattles, whistles, pull-along
toys, dolls, puppets and miniature animals,
have been universally popular throughout
the ages. Mechanical toys, construction
kits and working models of machinery are
more recent innovations, as is the famous

'Teddy Bear," named for Theodore ("Ted¬
dy") Roosevelt, who once refused to shoot
ab^ cub while out hunting.

Educationalists such as niOEBEi. and mo-
OTESSORi have stressed the creative role of

play in children's development, and toys
and “play materials" are now an essential
part of the modem educational cur¬
r i c u l u m .
TRACHEA, the route by which air
reaches the lungs from the pharynx. Air is
drawn in through the mouth or nose and
passes via the larynx into the trachea,
which then divides into the major bronchi.
It may be seen below the Adam’s appie. In
tracheostomy, it is incised to bypass any
obstruct ion to respirat ion.
TRACHOMA, infectious disease due to
an organism (bedsonia) intermediate in
s i ze be tween bac te r i a and v i ruses , t he
c o m m o n e s t c a u s e o f b l i n d n e s s i n t h e
w o r l d . I t c a u s e s a c u t e o r c h r o n i c
coNJUNCTtvms and comeal iNFLAMMATtew
with secondary blood-vessel extension
over the cornea resulting in loss of trans-
lucency. Eyelid deformity with seconda^
corneal dmage is also common. It is
transmitted by direct contact: early treat¬
ment with SULFA DRUGS Or TETRACYCLINE
may prevent permanent comeal damage.
TRACK AND FIELD, athletic sports in¬
cluding running, walking, hurdling, jum¬
ping for distaiKe or height and throwing
various objects. In modem times or¬
ganized athletic contests developed rapid¬
ly from the 1860s onwards. The revivi of
the OLYMPIC GAMES ui 1896 gave interna¬
tional and national competition an enor¬
mous boost, and in 1913 the International
Amateur Athletics Federation was set up.

Track and field events now constitute a
popular spon throughout the world, and
the training of champions is aserious
business. The Olympic Games have
developed into aquadrennial world cham¬
pionship, conducted in an atmosphere of
intense rivalry, and politics has overtaken
professionalism as the major problem con-

when significant local issues are dis¬
c u s s e d .

TOWNSEND, Francis Everett (1867-
1960), US reformer, author of the
Townsend Plan (1933), ashare-the-
WEALTO program by which citizens over
6 0 w e r e t o r e c e i v e S 2 0 0 a m o n t h , t h e
money to be raised by afederal tax.
Claimed supporters of the plan numbered
5.000,000, but Congress rejected it.
TOWNSEND, WUUrd Saxby (1895-
1957), one of the first African-American
labor leaders. He served as the first presi¬
dent of the Auxiliary of Redcaps (1936), a
union that represented railro^ baggage
por ters .
T O W N S H E N D A C T S
British parliament acts, initiated by Char¬
les TOWNSHEND, which suspcndcd the Mas¬
sachusetts Assembly and imposed duties
on lead, glass, paint, paper and tea imports
to America. They proved hugely un¬
popular. The BOSTON massacre and repeal
of all but the tea lax took place on the
same day in 1770. (See also boston tea
PARTY.)
TOXIC SHOCK SYNDROME (TSS), a
r a r e a n d s o m e t i m e s f a t a l d i s e a s e a s ¬
sociated with the use of tampons. TSS is
characterized by high fever, vomiting and
diarrhea, followed by asharp drop in
blood pressure that may bring on fatal
shock.

At greatest risk arc women under 30
during their menstrual periods. The
incidence is Ibw, with afrequency of
about 3cases per 100.000 women annual¬
ly in the US. and the mortality rate is
about 10%.
TOXIN, apoisonous substance produced
by aliving organism. Many microor¬
ganisms, animals and plants produce
chemical substances which are poisonous
to some other organism; the toxin may be
released continuously into the immediate
environment or releâ  only when danger
is imminent.

Examples include fungi which secrete
substances which destroy bacteria (as an-
TTBiOTTCS these are of great value to m )̂
and poisonous spiders and snakes which
deliver their toxin via fangs. In some or¬
ganisms. the function of toxins is obscure,
but in many others they play an important
role in defense and in killing prey. The
symptoms of many infectious diseases in
man (e.g., cholera; diphtheria; tetanus)
are due to the release of toxias by the bac¬
teria concerned. (Sec also antttoxins.)
TOYNBEE, A rno ld Joseph (1889 -
1975), English historian whose principal

(1767), four



1 2 2 2 T R A C T O R

are thus no r theas te r l tes in the NHemi¬
sphere and southeasterJies in the SHemi¬
sphere. They are stronger and displaced
toward the equator in winter.
TRADITION, in the Christian Church,
(he accumulated teachings and practices of
the Church, handed down from one age to
the next, by which Scripture and early
C h r i s t i a n d o c t r i n e a r e e l u c i d a t e d a n d
developed. It is embodied in the creeds,
the decisions of ecumenical councos and
the writings of the Church Fathers and
D o c t o r s . T h e R o m a n C a t h o l i c C h u r c h
recognizes tradition as authoritative be¬
cause the Church is guided by the Holy
Spirit; Protestants subordinate it to
REVELATION and reason.
TRAFALGAR, Battle of, decisive naval
engagement of the Napoleonic wars
fought on Oct. 21, 1805. The British fleet
of 27 warships under nelson met acom¬
bined French and Spanish fleet of 33 ships
off Cape Trafalgar (SW Spain). By attacV
ing in an uno^odox formation Nelson
surprised the enemy, sinlcing or capturing
20 vessels without loss, but was himself
k i l l e d .
TRAGEDY, form of ser ious drama
originating in ancient Greece, in which ex¬
ceptional characters are led, by fate and by
the very qualities that make them great, to
suffer calamity and often death, aristotle,
in his famous definition, spoke of purifica¬
tion (catharsis) through the rousing of the
emotions of pity and fear. The great clas¬
sical tragedians were aeschylus, sopho-
cips and BiTRiPiDES. Supreme in modem
times is Shakespeare.

Great tragedians include lope de vboa.
C A L D E R O N D E L A B A R C A , C O R N E I L L E . R A C I N E ,

GtSTHE and scHnjj.R. In the 19th and 20th
centuries, whose drama usually shuns the
heroic dimension of tragedy, the greatest
exponents are probably ibsen and O’NEILL.
(See also theater.)
TRAGOPAN, any of 5species of birds in
the pheasant family. During courtship the
colorful feathered folds of throat skin and
blue fleshy horns on the sides of the head
of the males enlarge for abrilliant display.
Unlike many other kinds of pheasants,
tragopans nest in trees rather than on the
ground.
TRAHERN^ Thomas (ci637-1674),
English religious poet and prose writer.
His work, often naive and even chi ldl ike
in expression, conveys his ardent love of
God and amystical sense of God’s
presence.
TRAJAN (Marius
c53-l 17), famous Roman emperor respon-

fronting the organizers.
Track events. Distances raced vary

from the 60-yd dash sprint to the marathon
(26mi 385yds). Hosiers and steeple¬
chasers have to clear aset number of
obstacles; in relay races abaton is passed
from one runner to the next.

Field events. In high jump and pole
v a u l t t h e c o n t e s t a n t w h o c l e a r s t h e
neatest height with the least number of at¬
tempts wins. Along jump running or
triple jump (hop, step and jump) com¬
petitor is peimitted six jumps. lî wing
events also permit six throws. The javelin
is aspear thrown by running up to aline
and releasing. The shot, asolid iron ball,
is “pul" from the shoulder. The discus is a
circular plate, released with asweeping
sidearm acbon. The hammer throw con¬
sists of throwing an iron ball ^tached to a
handle by awire. All-around events in¬
clude the l0-€vent decathlon and the 5-
event pentathlon.
TRACTOR, self-propelled motor vehicle
similar in principle to the aittomobile, but
designed for hî  power and low speed.
Used in agriculture, construction etc., trac¬
tors may pull other vehicles or imple¬
ments, and may carry bulldozer and dig¬
ging attachments.

In the early 20th century the tractor,
pow^d by the internal-combustion en-
gjne, largely superseded the steam traction
engine and stationary farm-machinery en¬
gines. Many tractors have four-wheel
drive or endless crawler tracks.
TRACY, Spencer (1900-1967), durable
US film star who received Academy
Awards fo r h i s work in Cap ta ins
Courageous (1937) and Boys Town
(1938). He was most popular for his nine
films with Katharine hepburn.
TRADE, buying and selling of com¬
modities. It can take place within anation
or between nations. Trade occurs because
the people of aparticular community or
country do not produce all the goods they
need.
T R A D E M A R K , d e v i c e u s e d b y
manufacturers to d is t inguish the i r
products. It may be adesign conjuring up
an image of the product, asymbol, a
"brand name" or aphrase. Trademarks are
registered with the US Patent Office and
their use is legally protected,
TRADE UNIONS. See un ions .
TRADE WINDS, persistent warm moist
WINDS that blow westward from the high-
pressure zones at ^wut 30’N and S
latitude toward die doldrums (interiropical
convergence zone) at the equator. They

Ulpius Trajanus; AD
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BL0CH3 replacement in anemia, shock or
HEMORRHAGE by intTavenous infusion of
blood from donors. It is the simplest and
most important form of transplant, though,
while of enonnous value, it carries certain
r isks.

Blood group compatibility based on an-
TiBCH>Y AND ANTIGEN reactions is of critical

importance as incompatible transfusion
may lead to life-threatening shock and Kn>-
NEY failure. Infection (e.g., HEPAims, aids-
D) may be transmitted by blood, and fever
o r A L L E R G Y a r e c o m m o n .

TRANSISTOR, electronic device made
of semiconducting materials used in acir¬
cuit as an ampluter, rectifier, detector or
switch. Us ftinctions are similar to those of
an electron tube, but it has the advantage
of being smaller, more durable and con¬
suming less power. The junction transistor
is alayered device consisting of two p-n
junctions (see semiconductor) joined
back to back to give either ap-n-p or n-p-
ntransistor. The three layers are formed
by controlled addition of impurities to a
semiconductor crystal, usually siucoN or
germanium. The thin central region (p-
type in an n-p-n transistor and n-type in a
p-n-p one) is known as the base, and the
two outer regions (n-type semiconductor
in an n-p-n transistor) are the emitter and
collector, depending on the way an exter¬
nal voltage is connected.

To act as an amplifier in acircuit, an n-
p>-n transistor needs anegative voltage to
the collector and base. If the base is suffi¬

ciently thin, it attracts electrons from the
emitter which then pass through it to the
positively charged collector. By altering
the bias applied to the base (which need
only be afew volts), large changes in the
current from the collector can be obtained
and the device amplified. AcollectOT cur¬
rent up to ahundred limes the base current
can be obtained. This type of transistor is
analogous to atriode electron tube, the
emitter and collector being equivalent to
the cathode and anode respectively and
the base to the control grid. The function¬
ing of ap-n-p transistor is similar to the n-
p-n type described, but the collector cur¬
rent is mainly holes rather than electrons.
Transistors revolutionized the construction
of electronic circuits, but are being
replaced by integrated circuits in which
they and other components are produced
in asingle silicon wafer.
TRANSKEI, internally self-governing
Bantu territory within the Republic of
South Africa, comprising the extreme
eastern part of Cape Province. The

sible for great extensions of the empire
and vast building programs. He conquered
Dacia (Romania) and much of Parthia,
and rebuilt the Roman Forum. Adopted
heir by Nerva in AD 97. he became
emperor in 98. He was known as a
capable administrator and ahumane and
tolerant ruler.
TRANQUILIZERS, agents which induce
astate of quietude in anxious or disturbed
patients. Minor tranquilizers are sedatives
(e.g.. benzodiazepines) valuable in the
anxious. In psychosis (see mental ill¬
ness), especially schizophrenia and
(hypo)maniai. major tranquilizers are re¬
quired to suppress abnormal mental ac¬
tivity as well as to sedate.
T R A N S D U C E R , a t r a n s d u c e r f o r c o n ¬
verting energy or information from one
form to another.
TRANSCENDENTALISM, an idealistic
philosophical and literary movement
which flourished in New England cl835-
60. Regarding rationalist UNiTARiANiSMand
utilitarian philosojrfty as morally bankrupt
and shallow, the Transcendentalists took
their inspi rat ion f rom the German
idealists, notably kant, from coleruigh
and from Eastern mystical philosophies.
They believed in the divinity and unity of
man and nature and the supremacy of in¬
tuition over sense-perception and reason
as asource of knowl^ge. The major
figures were Ralph Waldo hmer.son and
Margaret fuller, who edited The Dial
(1840-44). Henry David thorbau and
A m o s B r o n s o n a l c o t t . T h e m o v e m e n t
had considerable influence on US l i tera¬
ture (HAWTHORNE; MELVILLE; WHITMAN) and
politics (ABOLITIONISM; BROOK FARM).
TRANSFORMER, adevice for altering
the voltage of an AC supply (see
ELBCTRictTY). uscd chiefly for converting
the high voltage at which power is trans¬
mitted over distribution systems to the
normal domestic supply voltage, and for
obtaining from the latter voltages suitable
for electronic equipment.

It is based on induction: the "primary"
voltage applied to acoil wound on a
closed loop of aferromagnetic core
creates astrong oscillating magnetic field
which in turn induces in a"secondary"
coil wound on the same core an AC volt¬
age proportional to the number of turns in
the secondary coil. The core is laminated
to prevent the flow of "eddy" currents
which would otherwise also be induced by
the magnetic field and would waste some
ENERGY as HEAT.

TRANSFUSION, Blood, ameans of
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primary indusffy is agriculture and animal
husbandry. The Xhosa are the primary
tribe. Umtatais the capital.
TRANSMIGRATION OF SOULS, the
belief that on death the souls of men and

animals pass into new bodies of the same
or different species as punishment or
reward for previous actions. Central to
Buddhist and Hindu thought (see also kak-
MA), the doctrine is pan of much mystical
philosophy, and is often found in mystery
cults dteosophical speculations (see
mysteries; theosophy).
TRANSMISSION, in eng ine«ing. a
d e v i c e f o r t r a n s m i t t i n g a d a p t i n g
power from its source to its (wint of ap¬
plication. Most act by changing the an¬
gular velocity of the power shaft, either by
step—variable means—gears, a s i n
automobiles, or chains, as in Iricycles—
with fixed ratios and no slip, or by step¬
less means—belt-and-puliey systems or
traction drives employing adjustable roll¬
ing contactwith continuously variable
rados but liable to slip.

In an aittomobile with manual transmis¬
s ion . (he flywhee l on the eng ine
crankshaft is connected to the gearbox via
the dutch, two plates that are normally
held tightly logger by springs so that
through Action they rotate together.
When the clutch pedal is depressed, the
plates are forced apart so that the engine is
disengaged from the rest of the transmis¬
sion. This is necessary when changing
gear: sliding different sets of gears into
engagement by means of amanual lever.
Modem gearboxes have synchromesh in
all forward ^ars: aconed clutch device
that synchronizes Che rotation of the gears
before meshing. The gearbox is coupled to
the final drive by adrive shaft with
universal Joints. Acrown wheel and
pinion, connected to the half-shafts of
each dr ive wheel v ia adi fferent ia l , com¬
plete the system.

In automat ic t ransmiss iou (here is no

clutch pedal or gear lever; afluid clutch,
combined with sets of epicyclic gears
selected by agovernor according to the
program set by the driver, provides a
continuously variable torque ratio for
maximum efficiency at all speeds.
TRANSPIRATION, the loss of water by
EV/UORATiON from the aerial parts of
PLAtrrs. Considerable quantities of water
are lost in this way. far more than is
needed for the upward movement of
solutes and for the internal metabolism of

the plant alone. Transpiration is aneces¬
sary corollary of PHOTOSYNTHESIS, in that in

order to obta in suffic ient carbon d iox ide
from the air, considerable areas of wet
surface, from which high loss of water by
evaporation is inevitable, have to be ex¬
poŝ . Plants have many means for reduc¬
ing water loss, stomata playing an impor¬
tant part. Xerot^ytes in particular are
adapted for minimizing transpiration.
TRANSPLANTS, o rgans tha t
removed from one person and surgically
implanted in another to replace lost or dis¬
cs^ organs. Autotransplantation is the
moving of an organ from one place to
another within aperson where the original
site has been afrected by local disease
(e.g., skin grafring: see plastic surgery).

Blood TRANSFUSION was the first practi-
cai form of transplant. Hie next, most im¬
portant, and now most successful of organ
transplants, was that of the kidney. Here a
single kidney is transplanted from alive
donor who is ac lose re la t ive or f rom a
person who has recently suffered sudden
DEATH (e.g., by traffic accident or irre¬
versible BRAIN damage), into aperson who
suffers f rom chron ic rena l fa i lu re , hear t

transplantation is now being performed in
some thirty centers, uver and lung
transplants have also been attempted al¬
though here too the difficulties are legion.

Comeal grafting is amore wides|Head
technique in which the cornea of the bye
of arecently dead person replaces that of a
person with irreversible comeal damage
leading to blindness. The lack of blood
vessels in the cornea reduces the problem
of rejection. Grafts from nonhuman
animals are occasionally used (e.g., pig
SKIN as temporary cover in extensive
burns). Both animal and human heart v^-
ves are used in cardiac surgery.
TRANSPORTATION, US DepartmenI
of, responsible for the development and
coordination of national transfmrt policies
and agencies. Set up in 1966, it reports to
Congress on the optimum use of federal
transportation funds. It supervises the
fedeî  Aviation, Highway, Railroad and
Uffian Mass Transportation administrati¬
ons, the US COAST guard, the saint
LAWRENCE SEAWAY Development Corpora¬
tion and the National Transportation
Safety Board.
TRANS-SIBERIAN RAILROAD,
Russia, longest railroad in the world,
stretching 5.787mi from Moscow to
Vladivosiock on the Sea of Japan, ajour¬
ney which takes eight days. Its construc¬
tion (1891-1916) had adramatic effect on
the development of Siberia.
TRANSUBSTANTIATIOD4, Roman Ca-

a r e

i n
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enemies, "giving them Aid and Comfort,"
and evidence of two witnesses or aconfes¬

sion in open court is necessary to secure a
c o n v i c t i o n .
TREASURY, US Department of, execu¬
tive department of the US government, es¬
tablished in 1789 and responsible for
federal taxes, customs and expenditure. It
also plays amajor role in national and in¬
ternat ional financia l and monetary
policies. Its head, the secretary of the
treasury, the second-ranking member of
the President's cabinet, is an ex officio
governor of the intbrnationai, monetary
FUND. The department’s other respon¬
sib i l i t ies inc lude the US secre t serv ice ,
a n d t h e b u r e a u s o f C u s t o m s , m i n t .

Engraving and Printing, Internal Revenue
and Narcotics.
TREATY, an agreement in writing be¬
tween two or more s ta tes . Trea t ies a re
bilateral (between two states) or multi¬
lateral {between several states), and cover
matters such as trade, tariffs, taxation,
economic and technical cooperation,
diplomatic relations, international boun-
dtdes, extradition of criminals, defense
and control of arras and aggression—any¬
thing on which international agreement is
needed.

Historically the most famous treaties
have been those ending wars, such as the
treat ies o f park , Versa i l les . we.s tphaua.
Some treaiies. for example the north At¬
lantic TREATY ORGANIZATION, are military;
others set up international organizations:
examples are the united nations; the com¬
mon mareet (set up by the Treaty of
Rome); the pood and aorkulture or¬
ganization: the Internationa] Telecom¬
munica t ions Un ion . These have become
an important part of modem iNTERNA'noN-
AL RH-ATIONS. (See also INTERNATIONAL
LAW.)
TREE, woody perennial plant with a
well-defined main stem, or trunk, which
cither dominates the form throughout the
life cycle (giving apyramidal shape) or is
dominant only in die early stages, later
forking to form anumber of equally
important branches (giving arounded or
flattened form to the tree). It is often dif¬
ficult to distinguish between asmall tree
and ashrub, but the former has asingle
trunk rising some distance from the
ground before it branches while the latter
produces several stems at, or close to.
ground level.

T h e t r u n k o f a t r e e c o n s i s t s a l m o s t

wholly of ihick-walled water-conducting
cells (xylem) which are renewed every

cholic doctrine that in Holy coMMUNtON
the substance of the bread and wine is
changed into that of the body and blood of
Christ. It affirms belief in the Real Pre¬
sence. (See also coNSUBSTAtmATioN.)
TRANSURANIUM ELEMENTS, the
elements with atomic numbers greater
than that of uranhw (92-see periodic
TABLE; ATOM). Nonc occuTS naturally; they
are prepared by bombardment (usually
with NEUTRONS OT alpha panicles) of
suitably chosen lighter isotopes. All are
radioactive (see radioactivity), and those
of higher atomic number tend to be less
stable. Those so far discovered are the ac¬
tinides from neptunium through lawren-
cium, rutherfordium and hahnium. Only
neptunium and plutonium have been syn¬
thesized in large quantity; most of the
others have been produced in weighable
amounts, but some with very shon half-
lives can be studied only by special tracer
methods .
TRANSVAAL, second-largest province
in the Republic of South Africa, between
the Vaal and Limpopo rivers in the NE. It
is mainly high veld 3,000-6,000ft above
sea level. The capital is Pretoria and the
largest city is Johannesburg. Mineral
w^th includes gold, silver, diamonds,
coal, iron ore. platinum, asbestos and
chrome. Its farmlands are noted for their
cattle, com and tobacco. (See also boer
WAR; SOUTH AFRICA.)
TRANSYLVANIA, histor ic region of
NW and central Romania. It is aplateau
separated from the rest of Romania by the
Transylvanian Alps to. the Sand the Car¬
pathian Mts. to the Eand N. It has b«n
under Ottoman, Austrian and Hungarian
control. There are rich mineral deposits,
large areas of forest and fertile plains. The
chief center is Cluj.
TRAPPISTS, popular name for Cister¬
cians of the Reformed, or Str ict , Obser-

Roman Cathol ic monast ic orderv a i K e , a
founded by Armand de Ranc6, abbot of La
Trappe in Normandy, France, 1664-1700,
who instituted arigorous discipline of
silence, prayer and work. There are 12 US
abbeys. The abbot general lives in Rome.
TRAVIS, William Barret (1809-1836),
US lawyer and hero of the alamo. As
commander of the garrison at the Alamo
that was wiped out by the Mexican army,
he became anational hero.
TREASON, behavior by asubjKt or
citizen which could harm his sovereign or
stale. The US Constitution slates that
treason consists only in levying war
against the US or in adhering to its
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year (see wood), giving rise to the familiar
annual rings. The older wood in the center
of the tree (the heaitwood) is much denser
and harder than the younger, outer sap-
wood The outer skin, or the bark, insu¬
lates and protect.? the trunk and often
shows characteristic cracks, ot falls off
leaving asmooth skin.

Trees belong to the two most advanced
groups of plants, the GVMNOsreRMS and the
ANGiOSPERMS (the (lowering plants). The
former include the cone-bearing trees such
as the pine, spruce and cedar; they are
nearly all evergreens and mostly live in
the cooler regions of the world. The an-
giospetins have broader leaves and much
harder wood; in tropical climates they are
mosdy evergreen, but in temperate regions
they are deciduous. (See also forestry.)
Tî E FROG, common name usually
restricted to the typically arboreal frogs
forming the family Hylidae but often ex¬
tended to include other tree-dwelling frogs
and toads. Hylid tree frogs are usually
small, slender and long-legged, with suck¬
erlike adhesive disks, which aid in climb¬
ing, on the tips of the fingers and toes.
There are about 450 species of hylids.
TREE SHREW, asmal l , squirrel l ike
animal with apointed snout. Tree shrews

.were once thought to be primates and re¬
la ted t o t he l emurs , bu t a re now con¬
sidered to belong to agroup of their own.
They live in trees and bushes from India
and China to the Philippines and Borneo.
They feed on leaves, fruit and small
animals. The babies are bora in anest of
leaves and the mother visits them every
two days to feed them.
TRENT, CoiincO of (1545-1563), the
19 th ecumen i ca l counc i l o f t he Roman

Catholic Church, at Trent, NItaly. In
response to the reformahon, the council,
first summoned by Pope paul ui, formally
r e d e fi n e d t h e C h u r c h ’ s d o c t r i n e s a n d
banned many abuses. The council’s
re fo rms and doc t r i na l canons we re t he
basis of the counter-reformation and be¬
c a m e d e fi n i t i v e s t a t e m e n t s o f C a t h o l i c
bel ief.
TRENT AFFAIR, naval incident in the
US CIVIL WAR that nearly brought Britain
to military support of the South. In Nov.
1861, Charles wilkes, commanding San
Jacinto, stopped the British ship Trent and
seized two Southern agents. J. M. Mason
a n d J o h n S l i d e l l . B r i t a i n d e m a n d e d a n
apology for this violation of the fteedom
of the sea and ordered 8,000 troops to
Canada. The men were f reed in Dwem-

TRENTON, Battle of, American victory
in the revolutionary war, fought on Dec.
26. 1776. To forestal l aBr i t ish at tack on
Philadelphia. George Washington crossed
the Delaware Rat night and surprised a
British force of 1,500 hessians at Trenton,
N.J. The battle was won in 45 minutes,
rallying Washington’s army and the
American cause.
TRIAL, judicial examination and deter¬
mination of criminai prosecutions and law
suits. In the US the right of an accused
person to aspeedy and public trial by a
ju^ of his peers is guaranteed in the Con¬
sti tut ion. Tr ia ls in common law countr ies
such as the UK and US are "adversary"
proceedings, in which the court imparti^-
ly decides between the evidence of two
parties; under ova. law systems trials tend
to be more "inquisitorial," allowing more
scope for pretrial investigation and the
court itself agreater role in the gathering
of evidence.

Under both systems the judge ensures
that procedure is followed and that rules
of evidence are observed, and determines
the guilty offender's sentence; in common
law systems he decides questions of law.
Questions of fact are left to ajury, if there
is one; jury trial is more expensive and
time-consuming, and so is reserved for
more serious offenses. Although the US
trial system today is designed to be as fair
as possible, complexity, delay and ex¬
pense create many serious flaws.
TRIANGLE, a th ree-s ided po lygon .
There are three main types of plane tri¬
angle; scalene, in which no side is equal in
length to another; isosceles, in which two
of the sides are equal in length; and equi¬
lateral, in which all three sides are equal in
length. Aright (or right-angled) triangle
has one interior angle equal to 90*, and
may be either scalene or isosceles (see
PYTHAGORAS' THEOREM). The "comers" of a
triangle are termed vertices (singular, ver¬
tex). The sum of the angles of aplane tri¬
angle is 180*.

Aspherical triangle is an area of the
surface of asphere bounded by arcs of
three great circles, each arc being less than
180*. each side and interior angle being
termed an element. The sum of the three
sides is never greater than 360*, the sum
of the three angles always in the range
180*-540* .
TRIANGLE FIRE, fire on Mar. 25.
1911, at the Triangle Shirtwaist Co. in
New York City in which 146 women died.
The proprietors were acquitted of
negligence. New York thereafter enacted ab « .
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stringent new building code and revised
its It^r laws.
TRIANGULAR TRADE, trading system
in the I8th century. Rum and trinkets from
New England were traded for West
African slaves and ivory; these were taken
to the West Indies and traded for tobacco
and molasses, which were carried to New
England. The Molas.ses Act (1733) arul
the Sugar Act (1764) were British at¬
tempts to gain revenue from this trade.
TRIASSIC, the first per iod of the
MESOZOIC era, which lasted from about 225
to 190 million years ago. (See also geolo¬
gy.)
TRIBE, aterm that describes people who
live as acommunity in aparticular area,
who share the same language and culture,
and often kinship. The tribal system is one
of the earliest forms of society and still ex¬
ists in most of Africa, on many Pacific is¬
lands, and among Australian aboriginals
and Native Americans.
TRIBUNE, an official in ancient Rome
representing the plebeians. By 449 BC, 10
tribunes were elected by the people. They
could veto the senate's actions and intro¬
duce resolutions (ptebisciu). After 287
BC. plebiscita had the force of law, and
tribunes became powerful as both in¬
itiators and obstructors of legislatitm.
Famous reforming tribunes were the qrac-
CHi. By 27 BC tribunes had lost their
power. There were also military and finan¬
cial tribunes.
TRICHINA, the parasitic worm of the
class Nemaioda that causes trichinosis, a
serious disease in man and other mam¬
mals. The worm, which occurs all over the
world, ranges in length from 1.5 to 4mm.
Maturing occurs in the host’s small intes¬
tine, after which the fcitilized females bur¬
row into the intestinal wall and release the
larvae, which are carried by the blood¬
stream to all parts of the body.
TRICHINOSIS, infestat ion with the
larva of aworm (Trichinella), contracted
from eating uncooked pork etc., causing a
feverish illness. taiEMA around the eyes.
MUSCLE pains and chap rhea occur early;
later the lungs, heart and brain may be
involved. It is avoided by the adequate
cooking of pork, chemotherapy may be
helpful in severe cases.
TRIESTE, city-seapon in NE Italy at the
head of the Adriatic Sea, with steel, oil
and shipbuilding industries. Abusy port in
Roman times, it was pan of Austria,
1382-1919, and then of Italy. Claimed by
Yugoslavia in 1945, it was made aFree
Territory 1947-54. then restored to Italy.

Pop 244,980.
TRIGGERFISH, any of about 30 species
o f s h a l l o w - w a t e r m a r i n e fi s h e s o f t h e
family Balistidae, found worldwide in
tropical seas. Triggerfishes are rather
deep-bodied (die largest about 2fi long),
usually colorful fishes with large scale^
small mouths, and high-set eyes. Their
common name refers to the triggering
mechanism in the first two of their three
dorsal fin spines.
T R I G O N O M E T R Y, t h e b r a n c h o f
OEOMEiTiY that deals with the ratios of the

sides of right-angled triangles, and the ap¬
plications of these ratios. The basis of tri¬
gonometric calculations is pythaooraS'
THEOREM, which in trigonometric form
reads sin^A +cos'A =1; this is true for
any angle A.
TRILLING, Lionel (1905-1975), US
literary critic and author. The Liberal Im¬
agination (1950), and studies of Matthew
ARNOLD (1939), E. M. FORSTER (1943) and
freud(1962) arc informed by psychologi¬
cal, philosophical and sociological in¬
sights and m ôds.
TRILLIUM, genus of spring-flowering
perennial herbs of the family Liliaceae.
about 25 species. They have oval leaves in
whorls of three at the top of the stem. The
flower parts and fruits are also in threes.
Each solitary white, greenish-white, yel¬
low, pink, or pu^le flower is borne on a
short stalk that ar ises from the whorl of
leaves.
T R I N I D A D A N D T O B A G O , i n d e ¬
pendent state in the West indies consisting
of the islands Trinidad (l,864sq mi) and
Tobago (ll6sq mi) off the coast of
Venezue la .
Land. Trinidad is very fertile and mainly
flat, rising to about 3,000ft in the N, and
Tobago has amountain ridge 1,800ft high
and is densely forested. The climate is
tropical, with arainfall range of 50-100in.
People The population is mostly black
(43%) and East Indian (36%), and there
are also whiles and Chinese. The literacy
rate is over 90%.

Economy. The coun^, one of the most
prosperous in the Caribbean, is rich in oil.
natural gas and asphalt—Trinidad is
famous for the large pitch lake near La
Brea—and produces sugarcane, cocoa and
fruit, but has to import many foodstuffs.
Tourism is agrowing industry.
History. Trinidad was discovered by
COLUMBUS in 1498 and settled by the
Spaniards, but British rule was established
in 1802. Trinidad and Tobago joined the
West Indies Federation in 1958 but left in
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When Mexican president Santa anna
resigned, Polk recalled Trist, intending to
impose severe terms on Mexico. Trist dis¬
obeyed and negotiated the Treaty of Gua¬
dalupe HIDALGO, which both countries rati¬
fi e d .

TRinCALE, hybrid ^ain produced by
crossbreeding wheat with rye. It has a
high yield and is high in protein. It can be
bred for special soU and climatic condi¬
tions and resistance to disease, and may
become an important food for humans and
an ima ls .

TRITIUM, the isotope of hydrogen with
atomic weight of approximately 3, its
nucleus consisting of one proton and two
neutrons. Tritium is aradioactive species
emitting negative beta particles and
having ahalf-life of 12.5 years.
TRITON, subatomic particle, identical to
the nucleus of the heaviest hydrogen
isotope tritium. It is aparticle with aposi¬
tive charge of one unit and amass of three
uni ts. Tr i tons resul t f rom certa in nuclear
react ions.
TRIUMVIRATE, in ancient Rome, a
group of three leaders sharing office or
supreme power. The First Triumvirate
(60-53 BC) was formed by Julius caesar.
POMPEY and CRASSUS. The Second Trium¬
virate (43-36 BC) consisted of Octavian
(later the Emperor Augustus), Marcus
Lepidus and Mark antmony.
TROELTSCH, Ernst (1865-1923), Ger¬
man Protestant theologian and historian of
religion, known for his comprehensive
study of Christian social teachings and his
research relating religion to other aspects
of cultural and social life.
TROGON, bird of warm regions; about
35 species constituting the family Trogo-
nidae. Most crogons are 10-i8in long. The
graduated tail of 12 feathers is carried
closely, and typically has ablack and
white pattern on the underside. The wings
are rounded, legs short, feet weak.
Trogons ara hoie-nesters; anatural cavity
in atree may be used, but some dig into
rotten wood or into the arboreal nests of
wasps or termites.
TROJAN WAR, conflict between
and Troy, made famous by homer’s Iliad.
Paris, son of Priam of Troy, carried off
HELEN, wife of Meneiaus of Sparta, and
took her to Troy. The Greeks, led by
AGAMEMNON, McnelaUS, ODYSSEUS, ACHIL¬
L E S a n d o t h e r h e r o e s , s w o r e t o t a k e
revenge. They besieged Troy for 10 years,
then pretended to sail away, leaving a
huge wooden horse outside the city, with
Greek soldiers concealed in its belly. The

Official name: Republic of Trinidad and
Tobago
Capital: Pwi-of-Spain
Area: l,978sqmi
Population: 1,285,0(K)
Growth ra te : 1 .1%
Language: English
Rdigions: Roman Catholic, Hindu, Mus-

I

Monetary unit(s): 1Trinidad and Tobago
dollar =100 cents

h r n

1962 to become independent. It became a
republic in 1976.
TRINITY, the central doctrine of Chris¬
tian theology, that there is one god who
exists in thi^ Persons and one Substance.
The definition of the doctrine, implicit in
the New Testament, by the early ecumeni¬
cal councils (notably nicaea and Constan¬
tinople) was the product of violent con¬
troversy with such heresies as arianism,
MONOPHYsmsM, NESTORiAUSM and Monar-
chianism. It is classically summed up in
the athanasian creed.

The three Persons—the Father, the Son
(see INCARNATION; JESUS CHRiCT) and the
HOLY SPIRIT—are each fully God: coequal,
coeternal and consubstantial, yet are dis¬
tinct, The Son is "eternally begotten" by
the Father; the Holy Spirit "proceeds"
from the Father and (in Western theology)
from the Son. The doctrine is amystery,
being known by revelation and being
above reason (though not unreasonable).
Hence it has b^n chaUenged by
r a t i o n a l i s t s ( s e e o e i s m : s o c i n i a n i s m ;
UNTTARIANISM) and by such sects as the
mHOVAH’S WITNESSES and MORMONS.
TRIPLE ALLIANCE, name of several
European alliances: between England,
Sweden and the Netherlands against
France (1668); between England, France
and the Netherlands (1717); between Ger¬
many. AUynUA-HUNGARY AND ITALY (1882).
TRIST, Nicholas Philip (1800-1874),
US diplomat, sent (Apr. 1847) by Presi¬
dent James K. pchjc to negotiate peace
with Mexico during the Mexican war.

Greece
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sphere. The term is used also of the area
between the two tropics.
TROPISMS, movemeni.s of plakts in re¬
sponse to external directional stimuli. If a
plant is laid on its side, the stem will soon
start to bend upward again. This move¬
ment (geotropism) is aresponse to the
force of gravity. The stem is said to be ne¬
gatively geotropic. Roots are generally
positively geoiropic and grow downward.

Phototropisms are bending movements
in response to the direction of illumina¬
tion. Stems are generally positively pho¬
totropic (bend toward the light). Most
roots are negatively phototropic, although
some appear unaffected by light. Some
roots exhibit positive hydrotropism; they
bend toward moisture. This response is
more powerful than the response to gravi¬
ty: roots can be deOecied from their down¬
ward course if the plants arc watered only
on one side. Tropisms are controlled by
differences in concentration of growth
H O R M O N E S .

TROPOSPHERE, the lowermost zone of
the earth’s aiwosphere, extending from
the earth’s surface up to 5-6mi over the
poles and 8-lOmi over the equator. In this
zone normal lapse rates prevail, i.e.
temperatures decrease with altitude. The
top of tlie troposphere is called the
iropopause.
TROTSKY, Leon (Lev Dav idov i ch
Bronsiein; 1879-1940), Russian revolu¬
tionary communist, afounder of the
USSR. President of the Petrograd (Le¬
ningrad) soviet in the 1905 revolution, he
escaped from prison to France, Spain and
New York. In 1917 he returned, went over
to BOLSHEVtSM and led the Bolshevik sei¬
zure of power in the October RUSStAN re-
voumoN. As commissar of foreign affairs
(1917-18) he resigned over the treaty of
BREST-uTOvsK and became commissar of
war (1918-25), organizing the Red Army
into an effective force.

After LENIN'S death (1924) he lost powM
to STAUNand was deported (1929). Bitter¬
ly opposed to Stalin’s "socialism in one
coun^," he continued to advocate inter¬
national revolution, founded the Fourth in¬
ternational and attacked Stal inism in The
Revolution Betrayed (19.17). He was mur¬
dered in Mexico City by aStalinist agent.
T R O U B A D O U R S , c o u r t l y p o e t -
musicians of Provence. SFrance, c l 100-
C1300. Their poems, written in hiovencal,
mostly on the theme of love, were sung.
Troubadours developed the conventions of
courtly love, and influenced poetry and
music in Germany (see minnesinger).

Trojans dragged it into the city, and that
nî t the soldiers opened the city gates to
the Greek army. Most of the Trojans were
killed and the city was burnt. The legend
is thought to have been based on an actual
conflict of c l250 BC.
TROMBONE, musical instrument, one of
the brass wind instruments. It has aslide
mechanism to alter the length of the play¬
ing tube and increa.se the note range.
Developed from the sackbui, it was first
used in asymphony by becthoven in
1808.
TRONA, carbohydrate mineral found in
dry regions of the world or extracted from
evaporated brine. It is light colored, has
crystal formations, and is soluble in water.
Trona is asource of soda ash, which is
used to manufacture paper, glass, and che¬
mica ls .
T R O P I C A L M E D I C I N E , b r a n c h o f
MEDiDNE concerned with the particular
diseases encountered in and sometimes
imported from the tropics. These largely
comprise infectious diseases due to v-
KUSES (e.g., YELLOW FEVER, lassa fever),
BACTERIA (e.g., cholera), protozoa (e.g.,
MALARIA, trypanosome diseases) and
worms (e.g., filariasis) which are generally
restrict^ to tropical zones.

T h e d i s e a s e s o f M A L N U T R m o N -
KWASHiORKOR, marasmus and the vitamin
deficiency diseases of beri-beri. pellagra
etc,—often fall in the province of tropical
disease as do sunstroke and snake bites.
TROPICAL RAIN FOREST, regions of
the world near the equator characterized
by high levels of rainfall and humidity.
Vast numbers of unique animal and bird
species inhabit these regions. The
temperature in arain forest ranges from 68
to 93 degrees Fahrenheit.
TROPIC BIRD, agraceful seabird with
long, trailing lail feathers. Tropic birds are
found in all tropical oceans and are often
seen far out at sea. Their food is fish and
squids, which they catch by diving. They
nest under rocks or in crevices on islands.
TROPIC OF CANCER, imaginary line
of latitude showing the northernmost point
on the earth at which the sun can appear
directly overhead, Tlie sun's rays shine
straight down on the Tropic of Cancer on
June 20 or 21.
TROPICS, the lines of latitude lying
23V2* N(Tropic of Cancer) and S(Tropic
of Capricorn) of the equator. They repre¬
sent the farthest southerly latitudes where
the sun is, at one time of the year, directly
overhead at noon. This occurs at the time
o f t h e s u m m e r s o l s t i c e i n e a c h h e m i -
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Italy, Spain and England.
TROUT, relatives of the salmon, being
recognized by the fleshy, adipose fin.
Some trouts spend all their lives in fresh
waters, favoring clear, well-aerated
streams or lakes, but others live in the sea
and return to rivers to breed. The rainbow

trout of western states have been spread
across the continent, but the red-spotted
DoUy Varden eats too many fish eggs to
be popular.
TROY, city of ancient NW Asia Minor
near the Dardanelles, described in H(»uiR'S
Hiad and rediscovered by schlcemann in
1870. The earliest site (Troy I) dates from
c3(XX) BC. Troy II contain̂  an imposing
fortress and bad wide trade contacts. Its

famous treasure of gold, copper and
bronze indicates awealthy community.
Troy VI, c2000-1300 BC, had acitadel
surrounded by huge limestone walls, and
large houses built on terraces. It was de¬
stroyed by earthquake.

The rebuilt Troy Vila was probably
Homer ' s Troy. I t was loo ted and
destroyed by fire cI250 BC. Troy VIII
was asmall Greek village. Troy IX was
the Greek and Roman city of Ilium.
T R U C I A L S T A T E S . S e e u n i t e d a r a b
E M I R A T E S .

TRUCK, automotive vehicle used for
transporting freight by road. The typical
long-distance truck is an articulated
vehicle comprising atwo- or three-axled
"truck tractor" coupled to atwo-axled
"semi t ra i l e r. " A two- o r t h ree -ax led " f u l l

trailer" may in addition be coupled to the
semi t ra i le r.

Most tracks are powered by adiesel en¬
g i n e . h a v e a m a n u a l t r a n s m i s s i o n w i t h
perhaps as many as 16 forward gears, and
have air brakes. In the US, trucks carry
about 40% of all intercity height (com¬
pared with the railroads’ 30%); the in¬
dustry is organized under atrade associa¬
tion, American Trucking Associations
Inc . , wh i le the Amer i can Assoc ia t ion o f
State Highway Officials regulates truck
sizes and weights. Overall supervision of
trucking is undertaken by the interstate
C O M M E R C E C O M M I S S I O N

TRUCK FARMING, large-scale com¬
mercial production of fresh vegetables and
fruits for local or distant markets. Modem
track farming has been revolutionized by
mechanical harvesting and handling and
by modem methods of preserving and
transporting fresh produce. The principal
US farming regions are in Cal.. Fla., Tex.,
the Atlantic (3oasial Plain and the Great
Lakes area.

TRUDEAU, Garry (Garretson Beckman
Tradeau; 1W8- ), US cartoonist, creator
(1970) of the comic strip Doonesbury.
TRUDEAU, Pierre El l iot t (1919- ) ,
Canadian prime minister (1968-79,1980̂
84). Alaw professor, he entered parlia¬
ment in 1965, became minister of justice
in 1967 and succeeded Lester pearsw as
prime minister and Liberal Party leader
(1968). He has sought to promote a
dialogue between the provincial and
federal governments and to contain the
Quebec separatist movement, giving the
French language equal status with
English. In 1970 he recognized the
People’s Republic of China. Briefly out of
office (1979-80), he returned to cope
anew w i t h t he cons t i t u t i ona l i s sue t ha t
resulted in the coNSTtrunONAcr, 1982.
TRUFFAUT, Francois (1932-1984),
French film director and critic. Aleading
New Wave director, he attracted attention
for his series of semi-autobiographical
films, including The 400 Blows (1959),
Stolen Kisses (1968) and Day for Night
(1973). His other films include Jules and
Jim (1961), Small Change (1976) and The
Last Metro
TRUFFLE^ underground fungi of the
genus Tuber that have long been regarded
as adelicacy. Figs and dogs are trained to
find them by scent. Some grow up to 1kg
(2.21b) and resemble potatoes; most are
much smaller.

TRUJILX.0 MOLINA, Rafael Leonidas
(1891-1961), Dominican dictates' 1930 -
661, and president 1930-38,1942-52. He
introduced much material progress, but
savagely suppressed political opposition
and feuded with neighboring countries. He
was assassinated.

TRUMAN, Harry S(1884-1972), 33rd
president of the US (1945-53). Inexpe¬
rienced and virtually unknown, he became
president after F. D. roosevelts sudden
death, and in the difficult post-WWII
years attempted to contain communist ex¬
pansion and to continue the new deal
programs.

Truman entered politics in 1919 with
help from the Ka^as City Democratic
political boss T. J. Pentiergast, who in
1934 backed his election as aMo. senator.
In 1940 he gained prominence as head of
acommittee investigating corruption in
defense industries, and in 1944 was
chosen by Roosevelt as his vice-presiden-
lial candidate to replace Henry Wallace.

On becoming president Truman accep¬
ted the German surrender, was involved in
the establishment of the united nations.
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ammunition, food, and clothing.
TRUMBULL, Lyman (1813-1896), US
senator from Illinois who supported anti-
slavery legislation. He was one of the
originators of the Thirteenth Amendment,
which made slavery unconstitutional. He
also played an influential role in the pas¬
sage of die Fourteenth Amendment, which
guaranteed the rî ts of blacks.
TRUMPET, musical instrument, one of
the brass wind inst rumeots. The modem

trumpet comprises acylindrical tube in a
curved oblong form which flares out into a
bell. Three piston valves, first introduced
cl815, regulate pitch. The standard or¬
chestral trumpet is generally in BFiat.
The mimpet is apopular dance and jazz-
band instmment.
TRUST, in law, alegal relationship in
which property is administered by atrus¬
tee, who has some of the powers of an
owner, for the benefit of abeneficiary; the
trustee is obliged to act only in the be¬
neficiary’s best interest, and can derive no
advantage except an agreed fee. His
powers are limited to those specified or
implied in the document establishing the
trust. The trustee may be an individual
perhaps looking after the property of a
child until it comes of age, or acorporate
body; banks and trust corporations often
act as ituslecs of larger properties. Trusts
are amajor feature of EQUrTY law. Certain
categories of trust, generally those with
some charitable or other aim beneficial to

the public, niav be given tax relief.
TRUST TERRITORY, formerly ade¬
pendent territory administered under
UNITED NATIONS Supervision. Atrustee na¬
tion was responsible for developing the
trust territory and assisting it to inde¬
pendence. The Trusteeship Council helped
the General Assembly and Security Coun¬
cil supervise trust territories. Of the 11
trust territories (mostly former mandates
of the UEACOE OF NATIONS)—British
Cameroons, French Cameroons, Ruanda-
Urundi, Italian Somaliland, Tanganyika,
British Togoiand, French Togoland.
Nauru, Pacific Islands, New Guinea and
Western Samoa—the US-administered
Pac ific Is lands was the las t to be te r¬
minated (1981). In 1986 the Northern
Mar iana Is lands became aUS common¬
wealth. and the Federated States of
M i c r o n e s i a a n d t h e M a r s h a l l I s l a n d s

gained sovereignty in free association with
the US; the UN Trusteeship Council
r e c o m m e n d e d d i s s o l u t i o n o f t h e t r u s ¬

teeship in 1988 despite the inability of
Palau (the remaining unit) and the US to

attended the potsdam coNiCRENce and
made the controversial decision to use the
atom bomb against Japan, thus ending the
war. He took atough line over Russia sat¬
tempted annexation of Poland. At home,
amid economic difficulties and labor un¬
rest, ahostile Congress blocked most of
his FAIR DEAL program, and passed the
TAFT-HARTVEY ACT ovcT Tnunan's veto. As
the COLD WAR hardened, he regarded com¬
munist expansion as the major threat, and
responded with the truman doctrine and
the MARSHALL PLAN, followed by the point
POUR raoQRAM and the setting-up of the
NORTH ATLANTIC TREATY ORGANIZATION.
(See also berun AOtuFr.)

Truman’s unpopularity at home made
his decision to run again in 1948 seem
hopeless, but despite all predictions he
won by anarrow margin. During his
second term Truman again had his Fair
Deal measures blocked by Congress, ex¬
cept for aHousing Act (1949). was
embroiled in the anti-communist hysteria
generated by mccarthy, and had his
seizure of the steel industry during a
str ike declared unconst i tu t ional . He sent
troops to fight the Korean war. and amid
controversy over US Far East policy,
removed General macarthur for insubor¬
d ina t ion .
TRUMAN DOCTRLNE, US declaration
(1947), aimed to combat communist ex¬
pansion. particularly in Greece and
Turkey, stating the US would "suppon
free peoples who are resisting attempted
subjugation by armed minorities or by
outside pressures."
TRUMBULL, John (1750-1831), US
poet and judge. Aleader of the Hartford
WITS, he is best known for The Progress of
Dulness (1772-73) and M'Fingal (1775-
82). amock-epic based on Samuel but¬
ler's Hudibras, satirizing the British
To r i e s .
TRUMBULL, John (1756-1843), US
painter. He smdied with Benjamin west in
London where he started The Battle of
Banker's Hill (1786). He made 36 life
portrait studies for his best-known work.
The Signing of the Declaration of Inde¬
pendence (1786-94). one of his four
monumental pictures on revolutionary
themes for the US Capitol rotunda (1817-
24). He is also well known for his
portraits of George Washington.
TRUMBULL, Jonathan (1710-1785),
governor of Connecticut (1769-84). The
only governor to support the patriohe
cause before the Revolutionary War, he
later helped supply colonial troops with
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reach agreement on acompact of free as¬
sociat ion.

TRUTH, Sojourner (cl797-1883), US
abolitionist. Aslave until 1827, originally
called Isabella, she traveled the North
from 1843 preaching Negro emancipation
and women’s rights. In the mici-1860s in
Washington, D.C., she worked to resettle
ex-slaves.

TRUTH, philosophical concept under¬
stood by philosophers according to three
main theories. "Correspondence" theories
h o l d t h a t a s t a t e m e n t i s t r e e i f i t c o r ¬
responds to the "facts" of experience.
"Coherence" theories contend, however,
that facts are themselves statements of a
kind whose truth cannot be tested by look¬
ing for further correspondences, but only
by considering their logical coherence
with other statements about supposed
reality.

"Pragmatic" theories of truth stress that
the only usefully testable "truths" are
those that enable us to anticipate or con¬
trol the course of events. (See also emfuu-
CtSM; RATIONAUSM; PRACSttATlSM.)
T R U T H - I N - L E N D I N G A C T. a 1 9 6 8
law (the Consumer Credit Protection Act)
requiring the clear disclosure of credit
terms, especially the interest rate figured
on an annual basis. The law applies to
banks, credit-card companies, car dealers,
department stores, and others who extend
c o n s u m e r c r e d i t .

TRUTH- IN-PACKAGING ACT,
1966 US law (the Fair Packaging and

Labeling Act) requiring food, drug and
cosmetic producers to state on the contai¬
ner label the product’s ingredients; to
specify the quantity being sold; and not to
misled the consumer with large but un¬
derfil led containers.
T R U T H S E R U M . S e e P E t r r o T H A L . s o ¬
d i u m .

TRYON, William (1729-1788), British
governor of N.C. (1765-71). In 1771,
after harshly crushing the revolt of the R-
EGULATORS at the battle of Alamance, he
was appointed governor of N.Y.
TSA^ or Czar (from Latin, Caesar), title
used by Russian emperors. First adopted
by iv/kN IV, who in 1547 was crowned
"tsar of all Russia,” the title continued
until 1918 when the last tsar, Nicholas u.
w a s m u r d e r e d .

TSETSE FLIES, 20 species of muscoid
flies of the genus Clossina. They are true
winged flies very like houseflies except
that the mouthparts are adapted for pierc¬
ing the skin of mammals and sucking
blood. Widespread in tropical Africa, their

significance lies in that some species act
as vectors of the trypanosomes which
cause SLEEPING SICKNESS in humans.
TSHOMBE, Moise Kapenda (1919-
1969), president 1960-63 of the Congo¬
lese breakaway state of Katanga. Backed
by Belgian interests, he opposed lumumba
and the UN. He returned from exile to be
premier (1964-65) of the Congo (zaire).
Dismissed, he was sentenced to death, and
died in prison in Algeria.
TSIMSHIAN, Native American tribe,
residing in British Columbia along the
Nass and Skeena r ivers . Ts imsh ian are

known for the potlatch, acomplex
ceremony marking important events, such
as marriages or deaths. There are about
1 2 , 0 0 0 Ts i m s h i a n i n B r i t i s h C o l u m b i a
today.
TSUNAMI, formerly called tidal wave,
fast-moving ocean wave caused by sub¬
marine EARTHQUAKES, volcanic eruptioDS,
etc., found mainly in the Pacific, and often
taking ahigh toll of lives in affected coas¬
tal areas. In midocean, the wave height is
usually under Im, the distance between
succeeding crests of the order of 200km,
and the velocity about 750km/h. Near the
coast, FRICTION with the sea bottom slows
the wave, so that the distance between
crests decreases, the wave height increas¬
ing to about 25m or more.
TUAREGS, aBerber tribe in the Sahara,
about 300,000 in number. Its people are
fair-skinned; the social system comprises
noble families, alarge number of vassal
tribes, and Negro slaves. Adult men, but
not women, wear ablue veil. Tuareg script
is like that of the ancient Libyans.
TUBA, low-pitched brass musical wind
INSTRUMENT with three to five valves. It is
held vertically. Tliere are tenor, baritone,
euphonium, bass and contrabass mbas—
the CC contrabass being popular in or¬
chestras, the BB contrabass in bands.
TUBER, swollen underground stems and
roots which are organs of perennation and
vegetative propagation and contain stored
food material. The potato is astem mber.
Il swells at the tip of aslender under¬
ground stem (or stolon) and gives rise to a
new plant the following year. Dahlia
tubers are swollen roots.
TUBERCULIN, protein derivative of the
mycobacteria responsible for tuber¬
culosis. This may be used in tests of cell-
mediated IMMUNITY to tuberculosis,
providing evidence of previous disease
(often subclinica!) or immunization. The
substance was originally isolated by
K O C H .

a
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TUBERCULOSIS (TB), agroup of w-
FEcnous DISEASES causcd by the bacillus
Mycobacterium tuberculosis, which kills
some 3million people every year through¬
out the world.

TB may invade any organ but most
commonly affects the respiratory system
where it has been called consumption or
phthisis (see also lupus vulgakis and
scrofula). In 1906 it killed 1in every 500
persons in the US, but today it leads to
only 1in 30,0(X) deaths, because of effec¬
tive drugs and better living conditions.
Recent increases in TB cases have been
attributed to the spread of AIDS and to the
arrival of infected or high-risk people
from other countries.

The disease is spread in three ways: in¬
oculat ion via cuts, etc.; inhalat ion of in¬
fected sputum; and ingestion of infected
food. In pulmonary TB there are two
stages of infection. In primary infection
there are usually no significant symptoms:
d o r m a n t s m a l l h a r d m a s s e s c a l l e d

tubercles are formed by the body’s defen¬
ses. In postprimary infection the dormant
BACTERIA are reactivated due to weakening
of the body’s defenses and clinicd
symptoms become evident. Symptoms in¬
clude fatigue, weight loss, persistent
cough with green or yellow sputum and
possibly blo .̂ Treatment nowadays is
mainly by tr iple drug therapy with
streptomycin, para-aminosalicylic acid
(PAS) and isoniazid, together with rest.
Recovery takes about 2years.

The TUBERCULIN sk in tes t can show
whether aperson has some iMMUNmr to
the disease, though the detection of the
disease in its early stages, when it is readi¬
ly curable, is diffrcult. Control of the dis¬
ease is accomplished by preventive
measures such as x-ray screening, vac-
cinahon, isolation of infectious people
and food sterilization.
TUBEROSE, perennial garden plant and
only cultivated species of the genus
Polianihes, about 12 species native to
southern North America. It has long,
bright-green leaves clustered at the base;
smaller, clasping leaves along the stem;
fragrant, waxy white flowers in acluster
at the tip of the stem; and tuberous roots.
Tuberose flowers are used in the manufac¬
ture of perfumes.
TUBMAN, Harriet Ros.s (cl820-l913),
US fugitive slave and abolitionist. She
was ac t i ve i n t he unde rg round ra i l r oad
a f t e r 1 8 5 0 . N i c k n a m e d " M o s e s , " s h e
helped over 300 slaves to freedom. In the
aviL WAR she was aUnion spy and scout.

TUBMAN,
Shadrach (1895-1971), president of Li¬
beria (1944-71). He made extensive
economic, social and educational reforms
and extended the rights of iribes-people
and women.

TUDOR, Antony (1909-1987), English
choreographer who introduced dramatic
emotional themes into US ballet. He was a
founder (1939) of the American Ballet
Theatre, where his Dark Elegies (1937)
and Pillar of Fire (1942) became pan of
therepenory,
TUDOR, House of, reigning dynasty of
England, 1485-1603. Of Welsh descent.
Henry Tudor, Earl of Richmond and heir
t o t h e H o u s e o f L a n c a s t e r, e n d e d t h e
Wars of the roses by defeating Richard III
in 1485 and became henry vu. first Tudor
king. After him came henry vm (reigned
1509-47), EDWARD VI (1547-53), mary i
(1553-58) and euzabeth i(1558-1603).
Under the Tudors England became a
major power and enjoyed aflowering of
the arts.
TUGWELL, Rexford Guy (1891-1979),
US economist and public official. He
taught (1920-37) at Columbia U. taking
time out to serve as amember of President
F rank l i n Rooseve l t ’s b ra in t rus t and i n
the US Department of Agriculture. As
governor of Puerto Rico (1941-46) he
developed plans for the economic
development of the island known as
Operation Bootstrap. He taught at the Uof
Chicago 1946-57.
TULAREMIA, or rabbit fever, infec
tious disease due to bacteria, causing
FEVER, ulceration, lymph node enlarge¬
ment and sometimes pnfjmonia.. It is car¬
ried by wild animals, particularly rabbits,
and insects, antibiotics are fully effective
in treatment.

TULIP, bulbous plants of the genus
Tulipa native to Europe and Asia. Cul¬
tivated tulips were introduced to Europe
via Holland in the 16th century and have
become popular spring-flowering garden
and pot plants. Tliey have deep, cup¬
shaped flowers and new varieties are con¬
tinually being bred. Family; Liliaceae.
TUMBLEWEED, common name for
several plants native to North America
that grow in clumps on waste land and dry
into loose balls. These break from the soil

and are blown by the wind, scattering
seeds. Examples are Che Russian thistle
(Salsola kali) and Amaranthus albus.
TUMOR, strictly, any swelling on or in
the body, but more usually used to
refer only to an aboormal overgrowth of

W i l l i a m Va c a n a r a l
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wheac-i^ucing area. In the Sbeyond
Chott Djerid and other salt lakes lies the
Sahara Desert The summers are hot and
dry, the winters mild and wet Annual
ra^all varies from 30in in the Nto 4in in
t h e S .

People. Tunisia is the most densely popu¬
l a t e d o f N o r t h A f r i c a n c o u n t r i e s . M o s t
people live in the fertile N. Hie populadon
is predominantly Berber and Arab. There
are small French, Italian and Maltese
minorities. Tunis, the capital and primary
port, Sfax, Sousse, Bizerla and (̂ irouan
are the largest cities; 40% of the popula¬
tion live in towns.

tissue (or net̂ lasm). Hiese may be be¬
nign [nolifoaiions such as fiiw^ids of the
wcBitBS, or they may be forms of cancer,
LYMPHOMA or SARCOMA which are general¬
ly malignant- The rate of growth, the ten¬
dency to spread locally and to distant sites
via the BLOcm vessels and lymph systmn,
and systemic effects determine the degree
of malignancy of agiven tumor.

Tumors may present themselves as- a
lump, by local compression effects (espe¬
cially with BRAIN tumors), by bleedmg
(OASTROIOTESTINAL TRACT tUmOFS) OT by
systemic effects indudi^ anemia, weight
loss, false hckmone actions, nburttis etc.
Treatments include surgery, radiation
THERAPY and CHEMOTHERAPY.

TUNA, high-sp^ fishes with rows of
finlets on the tail. Hiey live in shoals in
the warmer seas of the world. The bluefin
tuna of the North At lant ic and Medi ter¬
ranean grows to 14fl long and weighs up
to 1,4001b. They are caû t by net, hook,
and harpoon, and their "white meat" is
canned.
TUNDRA, the treeless plains of the Arc¬
tic Circle. For most of the year the temp¬
erature is less than 0*C, and even during
the sho r t summer i t neve r r i ses above
I0‘C. The soil is athin coating over per¬
mafrost. Tundra vegetation includes lich¬
ens, mosses and stunted shrubs. Similar
regions on high mountains (but generally
without permafrost) are alpine tundra.
TUNGSTEN (W), or wolfram, hard, sil¬
very-gray metd in Group VIB of the peri¬
odic table; atransition element. Its chief
o res a re schee l i t c and wo l f ram i te . The
metal is produced by reduction of heated
tungsten dioxide with hydrogen.

Its main uses are in tungsten steel al¬
loys for high-temperature ^plications,
a n d f o r t h e fi l a m e n t s o f i n c a n d e s c e n t
lamps. It is relatively inert, and resembles
molybdenum. Cemented tungsten carbide
(WC) is used in cutting tools.
AW 183.9, mp 34I0*C, bp 5660'C, sg
19.3 (20*C).
TUNING FORK, simple two-pronged in¬
strument which, when struck, emits apure
tone of fixed prrcH—usually Aabove mid¬
dle C. It is used to tune musical instru¬
ments, expecially pianos.
TUNISIA, North African republic on die
Mediterranean Sea, with Algeria to the W
and Libya to the SE.
Land . The 639mi coas t l i ne has severa l
good harbors. In the NW the Atlas moun¬
tains form ahigh wooded plateau and rise
to 5,000ft in the W. The Medjerda Ris the
only permanent river, it irrigates amajor

Official name: Republic of Tunisia
Capital: Tunis
Area: 59,664sq mi
Population: 8,276,000
Growth rate: 2.1 %

Languages: Arabic, French
Religion: Muslim
Monetary unit(s): Idinar
=LOOOniillimes

Economy. Crude pet ro leum is the
country’s principal export, followed by
clothing, olive oil and piiosphates. The
main crops are wheat, barley and other
grains; olives, citrus, dates and wine
grapes; and vegetables. Industry has
t iadi t iODal ly centered around food
processing but is expanding. Tunisia’s
rich oil deposits, its political stability and
e d u c a t e d w o r k f o r c e h a v e e n h a n c e d

development, but inflation and unemploy¬
ment have kindled unrest in recent years.
History. Formerly aHioenician colony,
Tunisia was conquered in 146 BC by the
Romans, in AD 439 by the vandals, in
533 by the Byzantines, in 670 by the
Arabs, in 1574 by Turkish pirates and in
1881 by the French who made it aprotec¬
torate. Habib bourguiba found^ the
nationalist Neo-Destour Party in 1934 and
after Tunisia's independence (1956) be¬
came president of the Tunisian republic in
1957. In 1975 he declared himself presi¬
dent for life.
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Bourguiba earned areputation as a
moderate and pro-Western Arab leader. In
1965 he suggested that the Arabs should
recognize Israel, and in 1987 he sternly
suppressed Muslim fundamentalists ac¬
cused of attempting to overthrow the go¬
ve rnmen t . I n Nov. 1987 P r ime M in i s t e r
Zine el-Abidine Ben Ali deposed Bour¬
guiba on grounds that the president was
too ill and senile to govern. Ben Ali as¬
sumed the presidency, promising demo¬
cratic, constitutional government. Sympa¬
thetic to Iraq in the Gulf War (1990-91).
Tunisia in the early 1990s derdi harshly
with Islamic fundamentalists at home.
TtWNEL, underground passageway,
usually designed to carry ahighway or
railroad, to serve as aconduit for water or
sewage, or to provide access to an under¬
ground working face (see MtNiNO).
TUNNEY, Gene (James Joseph Tunney;
1898-1978), US world heavyweight
boxing champion, 1926-28. In 1926 he
beat Jack r^MPSEY in the cont rovers ia l
fight of the "long count." He retired un¬
defeated in 1928. having lost only one of
his professional bouts.
TUPAMAROS, Uruguayan urban guer¬
rilla movement. Named for Tupac Amaru,
an 18th-century Inca who rebelled against
the Spaniards, the Tupamaros sought to
exploit growing economic difficulties and
social unrest in Uruguay in the 1970s.
Their objective was creation of aleftist
regime.
TUPELO, any of about 10 species of
shrubs and trees in the genus Nyssa, found
in moist or swampy areas of eastern North
America, the Hinialayas. and eastern Asia.
They all have horizontal or hanging
branches, broad alternate leaves, and gree¬
nish flowers.
TUPI-GUARANI, South American In¬
dians living primarily in Paraguay, Bolivi-
a. and Brazil and speaking Tupi-Guarani
languages. These languages were used by
the first European traders and missionaries
as contact languages in their dealings with
the Indians.

T U P O L E V, A n d r e i N i k o l a y e v i c h
(1888-1972), Russian aitcrafi designer.
He was responsible for more than 100 de¬
signs, including the Tu-20 Bear turboprop
bomber (1955) and the world’s first super¬
sonic passenger airliner, the Tu-144
(1969).
TUPPER, Sir Charles (1821-1915).
Canadian politician and one of the
founders of the Dominion of Canada. He
served temporarily as prime minister in
1896 fo l lowing the res ignat ion o f

Mackenzie Bowei l ; however, he lost the
election largely due to his support of the
reestablishment of French-language
schools in Manitoba.
TURBINE, machine for directly convert¬
ing the kinetic and/or thermal energy of a
flowing FLUID into useful rotational ener¬
gy. The working fluid may be air, hot gas,
steam or water. Ihis either pushes against
aset of blades mounted on the drive shaft
(impulse turbines) or turns the shaft by
reaction when the fluid is expelled from
nozzles (or nozzle-shaped vanes) around
its circumference (reaction turbines).
TURBOJET. See j e t p ropu ls ion .
TURBOT, alarge flatfish found in tlie
Nonh Sea and Icelandic waters. It has an
almost circular body up to 3ft long with a
warty upper .surface. The fish can be right-
or left-eyed. Two American Pacific flat¬
fish are also known as turbot, the curlfin
and the "C-0" sole.
T U R E N N E , H e n r i d e l a To u r d ’ -
Auvergne, Vicomte de (1611-1675).
French military commander. During the
THIRTY YEARS’ WARD, his brilliant cam¬
paigns of 1644-47 helped secure the
Peace ofwE.<rrpHAi.iA(1648). He supported
firs t c twoe then lou is x i v i n the f rondb
avn. WAR (1648-50), fought against the
Spanish (1654-59) and was killed in ac¬
tion in the third DUTCH war of 1672-78.

TURGENEV, Ivan Se^eyevich (1818-
1883), great Russian writer. Aliberal and
pro-Westem opponent of serfdom, he
wrote of peasant and country life, at the
same time embracing social and political
themes. After criticism of his greatest
novel. Fathers and Sons (1862), he lived
mostly abroad. His plays include AMonth
in the Country (1850). Short stories such
as Torrents of Spring (1872) are among
his finest works.
TURIN, city in NW Italy. It is amajor in¬
dustrial center, with automobile (Fiat.
Lancia), machinery, chemical and electri¬
cal industries. It was the capital of the
Kingdom of Sardinia (1720-1861) and the
first capital of united Italy (1861-64). Pop
1,036.000.
TURIN, Shroud o f , re l ig ious re l i c
venerated for centuries by pious Catholics
as the shroud in which the body of Jesus
was wrapped. It is apiece of linen bearing
the ghostly imprint of abearded man with
spike wounds on his wrists and acrown of
thorns on his head. The Cathol ic church
never declared the relic authentic, and in
1988 scientists proved conclusively that it
dated from the 14th ceniury.
TURING, Alan Mathison (1912-1954),
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on the Anatolian plateau. Turkish industry
has been develop greatly since WWn
and includes steel, iron and textile manu¬
facture and food processing- There are
large deposits of coal, iron and other me¬
tals, borax, and some oil.
History. Formerly part of the HiTrrrE. Per¬
sian. ROMAN. BYZANTINE, SEUUK and OT¬

TOMAN empires, Turkey became arepublic
i n 1 9 2 3 u n d e r a t a t u r k , w h o i n i t i a t e d a
vast program of reform and modernization
aiming at establishing Turkey as amodem
democratic state on European lines.

Neutral for most of WWU, Turkey after¬
wards aligned herself with the West, join¬
ing the NORTH ATLANTIC TREATY OROANIZA-
TiON and accepting substantial US aid.
Democratic rule was shaken by an army
coup in I960, since when military inter¬
vention in government has continued,
a m i d e c o n o m i c d i f fi c u l t i e s , c i v i l u n r e s t
and political instability.

Voters approved anew constitution in
1982, and the military transferred power
to an elected parliament in 1983. In 1974
Turkey invaded and occupied the northern
third of Cyprus. Tension with Greece over
Cyprus and other issues brought the two
countries close to war on several occasi¬
ons. In the Gulf War (1990-91) Turkey
aided the anti-Iraq coalition but was then
confronted by the problem of Iraqi Kurds
s t imu la t i ng renewed demands fo r
autonomy among Turkey's long-sup-
pressed Kurdish minority.
TURKEYS, two s^ics of large New
World game birds in their own family,
Meteagrididae. The common turkey,
MeUagris gallopavo, occurs in open
woodland and scrub of North America and
is the ancestor of the domestic turitey. The
head and neck of both species are naked
and with wattles; afleshy caruncle over¬
hangs the bill. The naked skin in the com¬
mon turkey is red; in the ocellated turkey,
blue.
TURKMENISTAN, independent re¬
public in central Asia, formerly the
Turkmen Soviet Socialist Republic of the
USSR.
Land. Turkmenistan is bordered by
Kazakhstan on the N. the Caspian Sea on
the W, Iran on the S. Afghanistan on the
SE, and Uzbekistan on the NE. Nearly
90% of the country lies in the Kara Kum,
a d e s e r t . T h e A m u D a r y a d i v i d e s
Turkmenistan from Afghanistan and Uz¬
bek is tan .

People. Turkmen, who constitute 68% of
the population of Turkmenistan, are
spread thrmigh parts of Iraq, Turkey.

British mathematician who made fun¬
damental contributions to the development
of the COMPITTER.
TURKESTAN or TURKISTAN, historic
region in central Asia, extending from the
Caspian Sea to the Mongolian desert. It
consists today of the SKazakh, Kirgiz,
Tadzhik, Turkmen, Uzbekistan, Chinese
Turkestan and part of NE Afghanistan. It
has been the home of TURKic-speaking
peoples since AD c500 and was important
for its great trade routes linking Eurofie
widi the Far East. The chief city is
S a m a r k a n d .

TURKEY, arepubl ic in extreme SE
Europe and Asia Minor, bounded by the
Black Sea, Iran, Iraq, Syria, the Mediter¬
ranean, Greece and Bulgaria.

Official name: Republic of Turkey
Capital: Ankara
Area: 300.948sq mi
Population: 58,581.000
Growth ra te : 2 .2%
Languages: Turkish, Kurdish
Religion: Muslim
Monetary unit(s): 1Turkish l i ra (or
pound) =100 kurus (or piastres)

Land. Turkey is mountainous, with an ex¬
tensive semiarid plateau in Asia Minor;
the highest peak is Mt. ararat (16,945ft).
The Euphrates and the Tigris rivers rise in
the E; other rivers include the Kizil Irmak,
Sakarya and Bilyiik Menderes. The
strategic Bosporus and Dardanelles
separate European from Asian Turkey.
Earthquakes occur frequently. The climate
i s M e d i t e r r a n e a n a r o u n d t h e c o a s t a l
lowlands, but more extreme and drier in¬
land. with harsh winters toward the NE.
People. The TURiasH-speaking population
descends largely from the Tatars, who
e n t e r e d A s i a M i n o r i n t h e 1 0 0 0 s A D .
There are small Kurdish and Arab mino¬
rities. Some 60% live in rural areas. Il¬
literacy is about 40%.
Economy. Agriculture is the basis of the
economy. The chief crops are grains, cot¬
ton, fruits and tobacco. Cattle are raised
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Syria, Iran, and Afghanistan. Other ethnic
groups are Russians, 13%. Uzbeks. 9%.
and Kazakhs, 3%.
Economy. Most of the population live in
river valleys and oases where cotton,
wheat, and alfalfa are the principal crops.
Sheep, grazed in the desert, provide wool
for the region’s famous carpets. Desert
minerals include sulfur, salt, gypsum,
day, and limestone.

landscape ptainter, perhaps the greatest
British painter. His work is famous for its
rich treatment of light and atmosphere, in
oil, watercolor or engraving. His paintings
include The Fighting Timiraire (1839)
and Rain, Steam and Speed (\SA4).lie\eh
some 20,000 works to the nation. (See
also ROMANTICISM.)
TURNER, Nat (1800-1831), Nat ive
American bondsman, who led the only
effective, sustained slave revolt (Aug.
183!) in US history. Spreading terror
tliroughout the white South, his action set
off anew wave of oppressive legislation
prohibiting the education, movement, and
assembly of slaves and stiffened pros¬
lavery, antiabolitionist convictions that
persisted in that region until the civil war.
TURNIP, aplant native to Europe and
Asia that was developed into aroot crop,
mainly for cattle feed. If left in the ground
over the winter, the turnip sends up a
flowering stem, using food stored in the
root during its first year. Prairie turnip
belongs to the ptea faniily and has athick¬
ened root.
TURNSTONE, shorebird that uses its
short, flattened bill, slightly recurved, for
overturning pebbles and shells in search of
food. Turnstones are about Sin long. The
black tumstone, breeding in Arctic Alaska
and wintering south to Mexico, has a
black and white wing pattern but is other¬
wise dark. Courting birds fly aiofl and
make loud noises, possibly with their tails,
as do snipe.
TURNVEREIN (German: gymnast ic
club), an athletic, social and patriotic
society set up in early 19th-century Prus¬
sia by Friedrich Ludwig jahn. Though dis¬
couraged by German governments for
their liberalism, the Tumvereins inspired
several similar organizations in other
count r ies .
TURTLEDOVE, woodland bird belong¬
ing to tiu pigeon and dove family. It is na¬
tive to Europe and parts of Asia and
Africa. During the winter, it migrates
s o u t h t o t h e s u b - S a h a r a n c o n t i n e n t . A
small, shy bird, it is often recognized by
its sad, cooing song.
TURTLE^ aquatic relatives of TtwioiSES.
d i v i s i b l e i n t o f r e s h w a t e r a n d m a r i n e

groups. Like the tortoises, the body is en¬
cased in ahomy shell. There are no teeth
in the gums and the mouth has become
adapted to form asha^ homy bill. Turtles
arc largely vegetarians. In freshwater
forms the limbs normally retain free
fingers and toes; in marine turtles they are
modified into flat flippers, increasing their

OfTidalname: Republic of Turkmenistan
Capital: Ashkhabad
Area: !86,400sq mi
Population: 3,042,0(X)
Language; Turkoman
Religion: Sunni Islam

History. The Turkmen were nomadic
herdsmen when Russia subjected them in
the 1870s. Under the Soviets, the country
became aconstituent republic in 1925. It
declared itself independent in 1991. A
member o f t he Commonwea l th o f I nde -

piendent States, Turkmenistan was ad¬
mitted to the UN in Mar. 1992.
TURKS, afamily of TURKic-speaking
chiefly Muslim peoples extwiding from
Sinkiang (W China) and Siberia to
Turkey, Iran and the Commonweith of In¬
dependent States. They include the Tatars,
Kazakhs, Uzbeks, IGrghiz, Turkmens,
Vighurs, Azerbaijanis and many others.
The Turks spread through Asia from the
6th century onwards, were convened to
Islam in the 10th century. In the Wthey
con t ro l l ed vas t l ands under the seuuks
( 1 0 0 0 s - 1 2 0 0 s ) a n d o t t o m a n e m p i r e
(1300S-1923).
TURNER, Frederick Jackson (1861-
1932), US historian. AHarvard professor
(1910-24). he propxsunded an influential
thesis about the American frontier and its
role in shaping US individualism and
democracy. The Frontier in American
//uft?O'{l520) reprinted earlier papxrs. He
won aPulitzer Prize for his study of sec¬
tionalism in the US (1932).
TURNER, Joseph Mal io rd Wi l l ian i
(1775-1851). outstanding Romantic
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Land. Hie laciest island, Valtupu, covers
only 2sq mi. No spot on these coral atolls
rises more than 16ft above sea level. The
soil is poor and there are no rivers and lit¬
tle vegetation besides coconut palms. The
average annual twnperature is 86‘F, most
of the ra infa l l occurs between Nov. and
Feb.

swimming ability.
The amount of time spent in the water

by the various species varies enormously:
many of the freshwater species go for
more o r l ess ex tens i ve wa lks on l and :
others, like the marine turtles, leave the
water only to lay their ê s. These are laid
in scrapes in sand or soil on beaches and
are left to incubate themselves. The young
turtles make straight for the water on
hatching.
TUSCANY, region in Wcentral Italy, ex¬
tending from the Apennine Mts. to the W
coast. It is mostly mountainous, with fer¬
tile river valleys and coastal strip. Agricul¬
tural products include cereals, olive oil
and Qiianii wine. Iron and other minerals
are mined; the chief manufactures are tex¬
tiles, chemicals and machinery. Center of
the ancient etruscah civilization, Tuscany
has many famous cities such as Florence,
Lucca, nsa and Siena.
TUSCARORA INDIANS, tribe of North
American Indians. They were driven from
their lands in N.C. by white settlers and
joined the iroquois League in 1722. Some
hundreds now live in N.Y. and Ontario.
TUSKEGEE INSTITUTE, private col¬
lege in Tuskegee, Ala. Founded by
Booker T. Washington in 1881. it was one
of the first colleges to educate freed
slaves. The insti tute trained black school
teachers and supported the work of
George W. carver. Today it offers awide
range of subjects and has afine library of
American black history.
TUSSAUD, Marie Grosholtz (1760-
1850), Swiss wax modeler. Forced to
make death masks of guillotined aris¬
tocrats in the French Revolution, she left
Paris to found (1802) her famous London
Wax Museum. Today it contains tableaus
a n d h u n d r e d s o f m o d e l s o f w e l l - k n o w n

people.
TTJTANKHAMEN (reigned
Egyptian pharaoh. He died at 18 but is
famous for his tomb, discovered in theses
by Howard carter in 1922 with its
treasures intact. His solid gold coffin, gold
portrait mask and other treasures are in the
Cairo museum.
TUTU, Desmond Mpllo (1931- ), South
Af r ican re l ig ious leader, Ang l ican
archbishop of CapeTown from 1986. A
black, he advocat^ nonviolent resistance
to APARTHEID and social reconciliation. He
received the 1984 Nobel Peace Prize.
TUVALU, formerly Ellice Islands, an in¬
dependent island nation composed of nine
sn^ aioUs, spread over more than
500,000sq mi in the WPacific.

V ●

<0

Offic ia l name: Tuva iu
Capital: Funafuti
Area: 9.3sqmi
Population: 9,200 on Tuvalu, about 2,000
abroad
Growth ra te : 1 .9%

Languages: En îsh, Tuvaluan
Rdigion: Christian
Monetary unit(s): IAustralian dollar
=100 cents

People and Economy. The inhabitants are
Polynesian, with almost 30% living on the
island of Funafuti. Although tr îiional
subsistence farming and fishing are impor¬
tant, about 2,000 Tuvaluans have gone
abroad for employment, many to Nauru.
Copra is the only export although the sale
of postage stamps abroad also produces
income.

History. The islands were largely ignored
by Europeans until the 19lh century, when
whaling took place in the area. The
population was reduced from 22.000 to
3,000 between 1850 and 1875 because of
disease and forcible recruitment for I^kh'
abroad.

ABritish protectorate over both the El¬
lice and Gilben (now kirirati) islands was
es tab l i shed in 1892 . In 1974 E l l i ce i s¬
landers voted for separate status, achiev¬
ing independence in 1978. To reduce its
long-term dependence on foreign aid, the
government solicited foreign grants and
es tab l i shed the i nnova t i ve Tuva lu Trus t
Fund in 1987; income f rom the fund i s
used to offset recurrent budgetary short¬
fa l ls .

TWAIN, Mark (1835-1910), pen name
of Samuel Langhome Clemens, US author
and popular humorist and lecturer. After

c l 3 5 0 B C ) .
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being aprinter’s
led awandering
sippi river pilot (1857-61) and then ajour¬
nalist. est̂ lishing areputation with his
humorous sketches. In 1869 he prcxluced
his first bestseller. The Innocents Abroad,
followed by The Adventures of Tom
Sawyer (1876). The Prince and the
Pauper (1882), his masterpiece Huck¬
leberry Finn (1884) and the satirical A
Connecticut Yankee in King Arthur's
Courr( l889).

Huckleberry Finn, the story of araft trip
down the Mississippi, exemplifies
Twain's gift of blending humor with
realism. In later life, Twain lost most of
his money through speculation and suf¬
fered the loss of his wife and daughters.
His works became increasingly pessimis¬
tic and bitingly satirical, as in The
Tragedy of Pudd'nhead Wilson (1894)
and The Man Who Corrupted Hadlevburg
(1899).
TWEED, Willlara Marcy (1823-1878),
New York City politician. He became
boss of TAMMANY HAix in 1868 and with
the help of his cronies, known as the
Tweed Ring, exercised corrupt control
over the Democratic Party machine run¬
ning New York. Tweed defrauded the city
of over 30 million dollars, but was even¬
tually convicted and died in jail.
TWELVETABLES, Law o f the , the
earl iest Roman code of laws. Writ ten on

tablets c4S0 BC, they were displayed in
the Forum. They contained civil, criminal
and sacred legal precepts and became
revered as aprime source of law. Ortly
fragments survive.
T^LVE-TONE MUSIC, or serial
music, atype of music, developed in the
1920s, which rejects tonality as the basis
for composition. Its most famous ex¬
ponent, SCHOHNBEKG. laid down amethod
of composition which attempted to free
music from the 8-note octavb and its as¬
soc ia ted convent ions . Twe lve- lone com¬

positions are constructed around aspecific
s e r i e s o f t h e t w e l v e n o t e s o f t h e

CHROMATtc SCAU!, Later 20th-century com¬
posers have used the principles of twelve-
tone composition with greater freedom.
(See ATONAUTY.) Composers of twelve-
tone music inc lude Strav insky, sess ions,
PISTON, KRENEK, HENZE, DALLAPICCOLA. SHOS-

TAKOVtCH and Schoenberg's pupils webern
and BERG.
TWELVE TRIBES OF ISRAEL, the
twelve family groups into which the an¬
cient Hebrews were divided. According to
the Bible they were descended from and

apprentice (1848-53), he
life, becoming aMissis-

named for ten sons of Jacob and two sorts
of roSEHT. Those descended from Jacob’s
sons were Asher. Benjamin, Dan. Gad, Is-
sachar, Judah, Naphtdi, Reuben, Simeon,
Zebulun; the two from Joseph’s sons were
Ephraim and Manasseh. When the
Hebrews finally reached the Promised
Land they divided the country among
these twelve family groups. Athirteenth
tribe. Levi, had no portion of land set
aside for it. (See also mws.)
TYLER, Anne (1941-) . U S n o v e l i s t
whose The Accidental Tourist (1985) be¬
came asuccessful motion picture and
Breathing Lessons (1988) won aPulitzer
Prize. Her 12th novel. Saint Maybe, ap¬
peared in 1991.
TYLER, John (1790-1862), tenth US
president (1841-45). AVa. aristocrat, he
studied law and was e lected to the Va.
legislature (1811-16, 1823-25,1839), and
served in Congress (1817-21). He became
governor of Va. (1825-27), and then aUS
s e n a t o r ( 1 8 2 7 - 3 6 ) . A c o n s e r v a t i v e , h e
believed in states rights and the restricti¬
on of federal power, opposing the Mis¬
souri coMPRCftiisE and the bill authorizing
President iackson to use force against
S.C. during the nulufication crisis. He
broke with the Democrats and was chosen

by the whigs to run for vice-president with
William Henry Harrison, who became
president in 1̂ 1 but died within amonth
of his inauguration.

Tyler was the first vice-president to suc¬
ceed apresident in office and he chose to
sit out the full term, although the Constitu¬
t i o n w a s n o t c l e a r o n t h i s i s s u e . H e
alienated the Whigs by vetoing the
nationalist program they presented under
the leadership of Senator clay, and his en¬
tire cabinet, except Daniel webster,
resigned. Nevertheless Tyler continued to
veto nationalist bi l ls and Congress
responded by refusing to vote money for
the upkeep of the White House. He was
expelled from the Whig party and threate¬
ned with impeachment.

In foreign affairs Tyler was more suc¬
cessful: his major achievement was the
c o n c l u s i o n o f t h e w e b c t e r - a s h b u r t o n
treaty (1842). Internally he encouraged
set t lement in the West , backed morse 's
telegraph system and reorganized the
navy. In 1845 he brought Texas and
H o n d a i n t o t h e U n i o n , d e s p i t e
Democratic opposition. After leaving of¬
fice (1845). Tyler retired to Va.

In 1861 he presided at apeace con¬
ference in Washington, hoping to avert
a v i L w a r . W h e n t h e s o u t h e r n e r s ’ t e r m s
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HEADACHE typically precedes the rash,
which may be erythematous or may
progress to skin hemorrhage; mild
respiratory symptoms of cough and
breathlessness are common. Death ensues

in ahigh proportion of untreated adults,
usually with profound shock and kidney
fa i lu re .

Recurrences may occur in uncreated
patients who recover from their first at¬
tack, ofren afier many years (Brill-Zinsser
disease). Asimilar disease due to adif¬
ferent but related organism is carried by
fleas (murine typhus).
TYPOGRAPITY, the design and layout
of printed type. The object of typography
is to enhance the legibility of aprinted
page. or. as in adveitising and display, to
attract the reader's attention, ^ly
typefaces were derived from mediev^
G o t h i c a n d R e n a i s s a n c e h u m a n i s t i c
scripts.

Atypeface usually consists of aset or
font of capital and lower-case letters in
three styles, roman, italic and bold, each
cut in arange of sizes (measured in
poinis). Famous typefaces include those
produced by Baskerville. Bodoni, Ga-
ramond and Eric Gill. Good typography
calls for intelligent positioning of word
patterns set in types of appropriate face
and size (seepRiNiwo).
TYRANT, adictator in ancient Greece.
With the growth of democracy in 5th-cen-
tury BC Athens the word took on its
present pejorative sense though in fact
many tyrants were able and popular rulers.
Some of the most famous were Dionysius
1and II, Hiero Iand II and Pisistratus.
TYRE, town and ancient Phoenician city-
port on the coast of Lebanon. After 1400
BC it began to dominate Mediterranean
trade, and established colonies in Spain
and CARTHAGE. Frequently mentioned in
the Bible and famed for its silks and dyes,
it was sacked by Alexander the great
(322) but recovered under the roman em¬
pire. It was finally destroyed by the
MAMELUKES in 1291.
T Y R O L . S e e t o o l .
TYRRHENIAN SEA, part of the Medi¬
terranean Sea bounded by the Wcoast of
Italy, and by Corsica, Sardinia and Sicily.
The s t ra i t o f Mess ina in the Sconnec ts
with the Ionian Sea.
TYSON, Mike (1966- ), US boxer. At
20, Tyson became the youngest heavy¬
weight champion in history with asecond-
r o u n d k n o c k o u t o f T r e v o r B e i b i c k i n
1986. With arecord of 37-0, he lost the
title in 1990 to James (Buster) IDouglas.

were rejected, he voted for Va.’s suces-
sion and was fleeted to the Confederate
House of Representatives, but died before
he could take his seat.
TYLER, Wat (d. 1381), leader of the
English Peasants’ Revolt (1381),
England’s first popular rebellion, protest¬
ing high taxation after the black death.
Tyler and his Kentish followers captured
Canterbury, then took the tower of Lon¬
don. RICHARD npromised abolition of
so fdom and feuda l se rv ice . A t asecond
meeting with the king, Tyler was subbed
and the revolt was bnitally crushed.
TYNDALL, John (1820-1893), British
physicist who, through his studies of the
scattering of light by colloidal particles or
large molecules in suspension (the Tyn¬
dall efTect). showed that the daytime sky
is blue because of the Rayleigh scattering
of impingent sunlight by dust and other
colloidal panicles in the air.
TYPE, characters, including lettere, num¬
bers, and punctuation marks, assembled to
form words and sentences in the printing
of books, magazines, and newspapers.
T Y P E S E T T I N G . S e e p r i n t i n o .
TYPEWRITER, writ ing machine ac¬
tivated manually or electrically by means
of akeyboard. Normally, when akey is
d^iressed, apivoted bar bearing atype
ch^cter strikes an inked ribbon against a
sheet of paper carried on acylindrical rub¬
ber "platen" and the platen carriage auto¬
matically moves aspace to the left. In
some electric models all the type is carried
on asingle rotauble sphere that moves
from left to right and strikes afixed
platen. The first efficient typewriter was
developed in 1868 by C. L. sholes.
T Y P H O I D F E V E R , i n f e c t i o o s d i s e a s e
due to asalmonella species causing
FEVER acharacter is t ic rash, lymph node
and spleen enlagement, gastrointestinal
tract disturbance with bleeding and
ulceration, and usually marked malaise or
fffostration. It is contracted from other
cases or from disease carriers, the latter
often harboring asymptomatic infection in
t i le GALLBLADC£R Of u r ine , w i th con¬
taminated food and water as major vec¬
t o r s .

Carriers must be treated with Ahmsioncs

(and have their gallbladder removed if this
site is the source); they must also stop
bandlmg food until they wfree of the
bacter ia.
T Y P H O I D M A R Y. S e e m a l l o n , m a r y.

TYPHU& INFECTIOUS DISEASE caused by
RICKETTSIA and carried by uce, leading to
afeverish illness with arash. Severe
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temperatures rarely exceed 85 8'F or fall
be low 60*F.

People. Uganda has over adozen major
tribes, of which Bantu-speaking groups
form amajority. The Baganda in the Sare
t h e m o s t n u m e r o u s . T h e b u l k o f t h e

population depends on agriculmre, but
Nilotic-speaking peoples in the Ntend to
be herdsmen. Illiteracy is high. Kampala's
Makerere University was once regarded as
one of Africa's most important seats of
learning, but declined during the period
that Uganda was ruled by Maj. Gen. Idi
AMIN DADA. 1971-79.

u
21st letter of the English alphabet, derived
from the Semitic waw via the Greek up-
silon. In the Roman alphabet, V(lower
case u) was both vowel and consonant,
and the modem uand vdale from the 16th
cen tu ry.
UBANGI RIVER, chief Ntributary of
the Congo R, central Africa. Formed by
Che junction of the Bomu and Uele rivers,
it flows 700rai Wand S, forming part of
Zaire 's NW front ier.
UCAYALI RIVER, NPeru, chief head-
stream of the Amazon. Formed by the
junction of the Urubamba and Apimmac
rivers, central Peru, it flows lOOOmi Nto
the Marafidn River SW of Iquitos.
UCCELLO, Paolo (1397-1475), Floren¬
tine eariy renaissance painter, noted for
his use of perspective. His best-known
worics are the Creation and Noah scenes

(C14319650) in Santa Maria Novella,
Florence, and the three richly decorative
panels of The Bailie of San Romano
(cl455-60).
UDALL, Nicholas (cl50S-I5S6), English
schoolmaster, scholar and playwright.
Headmaster of ETON (1534-4!) and West¬
minster (1554-56). he wrote the first
known ̂ glish comedy, Ralph Roister
Doisier (cl552).
UFFIZI, 16th-<enmry palace in Florence,
Italy, built to designs by vasaki for
Cosimo Ide' medio. It houses one of the
world's finest an collections, rich in clas¬
sical, Dutch, Flemish and. notably, Italian
Renaissance paintings and sculptures.
UFO. See fly ing saucer.

UGANDA, landlocked republic in E
central Africa, bordering Kenya, Sudan,
Zaire. Rwanda and Tanzania.
Land. Uganda lies on the equator and has
an average elevation of 4,000ft. The fertile
plateau is bounded by the great rift val¬
ley and Ruwenzori Mts to the Wand high
mountains to the E. The White Nile,
whose source is Lake Victoria in the SE.
is harnessed for electricity at Owens Falls
dam. Except in the arid Nand parts of (he
S, annual rainfall is about 40in, and

Official name: Republic of Uganda
Co-capitals; Kampala. Emeb̂
Area; 93,070sq mi
Population: 18,690,000
Growth ra te : 3 .7%

Languages; English, Bantu languages,
Swah i l i
Rel igions: Christ ian. Musl im, tr ibal
religions
Monetary unit(s): IUganda shilling
=100 cents

Economy. The economy is a^cultural
and most farms are small, growing subsis-
teiKe crops and raising livestock. Despite
severe economic dislocation under Amin's

rale and during the civu. war of 1981-86.
Uganda remained one of the world's
major producers of coffee, which accounts
for almost all its export earnings. Other
export crops include tea. peanuts, and
tobacco. Copper is the principal mineral.
History. The Buganda kingdom, which
succeeded the Bunyoro kingdom, became
aBritish protectorate in 18̂ . The protec¬
torate was extended to other kingdoms
and by 1914 the present boundaries of
Uganda became fixed. Uganda became in¬
dependent in 1962. In 1971 Maj. Gen. Idi
Amin Dada deposed President Milton
Obote in amilitary coup. In 1972 he ex¬
pelled Uganda's Asian population, attract¬
ing world attention. Ihrou^ the Amin
yeais internal strife prevailed.

In 1979 Tanzania invaded Uganda and



1 2 4 2 U G A R I T

People. Ukrainians, aSlavic people with a
language closely related to Russian, con¬
stitute 80% of the population. Other ethnic
groups are Russians, Poles, Jews. Belorus¬
sians, Moldavians, and Hungarians.
Economy. Wheat, com. barley, rye, and
sugar beets are grown on the fertile siep-
peland of WUkraine. Ukraine is rich in
oil. gas, coal, hydroelectriciiy, and iron.
Major centers are kiev (the capital),
Dnepropetrovsk, Donetsk (and the Donets
Basin), Kharkov and Odessa.
History. Both Russia and Ukraine trace
their origins to Rus, aSlavic kingdom that
grew up around the Ukrainian city of Kiev
in the 9th century. Both w«e converted to
Christianity in 988, when the mler of
Kievan Rus ordered his people to accept
baptism. Russians and Ukrainians spoke
the same language until the 12lh and 13th
centuries. As a"borderland" (the meaning
of its name), Ukraine was subject to Mon¬
gols, Lithuanians, Poles, Austro-Hun¬
garians, and Russians. Ukraine was not
only the breadbasket of the Russian em¬
pire but an industrial center as well. Brief¬
ly independent 1917-22, Ukraine was
conquered by the Bolsheviks and made a
constituent republic of the USSR in 1924.
When the USSR broke up in 1991, Uk¬
raine declared its independence. Amem¬
ber of the UN since 1945, Ukraine was a
founding member of the Commonwealth
of Independent States.
UKRAINIAN, or Ruthenian, East Slavic
SLAVONIC LANGUAGE. Distinguished from
R U S S I A N s i n c e c l 2 0 0 a n d w r i t t e n i n a
modified cyrillic alphabet, it emerged as a
literary language in the I8th cenwry. It is
the official language of the Ukraine, with
some 41,000,000 speakers.
UKULELE, small guitar derived from the
machada, afour-scringed guitar introduced
into Hawaii by the Portuguese, played in
the US and England as ajazz and solo
instrument in the 20th centuiy.
U L B R I C H T, Wa l t e r ( 1 8 9 3 - 1 9 7 3 ) ,
leader of post-WWlI East Germany. A
founder member (1918) of the German
Communist Party, he became first deputy
premier (1949) and head of state (1960-
73) of the German Democratic Republic.
An uncompromising Stalinist, he headed
the Socialist Unity Party from 1950 until
replaced (1971) by Erich Honecker. He
built the BERLIN WALL (1961). and in 1968
sent troops to Czechoslovakia.
ULCER, pathological defect in skin or
other EPITHELIUM, caused by infiammation
secondary to infection, loss of blood
supply, failure of venous return or cancer.

Amin fled. After aperiod of political in¬
stability, Obote resumed the presidency in
1980. Opponents of Obote, whose army
was also accused of widespread human-
rights abuses, launched acivn. war that
continued even after Obote was ousted by
agroup of army officers in 1985. Opposi¬
tion leader Yoweri Museveni captured
Kampala in Jan. 1986 and gradually ex¬
tended h is con t ro l over the res t o f the
devastated country.

Uganda’s economic recovery was rapid,
but in the early 1990s the rising price of
imported oil and the declining price of ex¬
ported coffee forced the government to
retrench severely. It was also unable to
c u r b t h e a c t i v i t i e s o f R w a n d a n r e b e l s
based in Uganda.
UGARIT, ancient city discovered in 1929
at Ras Shamra, NW Syria. Settled since
the 5th railletmium BC, it flourished
c l 4 0 0 B C . N u m e r o u s c u n e i f o r m t a b l e t s
have revealed much about Semitic culture
and language, important for Old Testa¬
ment studies.
UGRO-F INNIC LANGUAGES,
more important of the branches of the
Uralic language family (see ural-altaic
LANGUAGES). The Finnic division includes
Finnish and Estonian; the Ugric, Hun¬
garian.
UKRAINE, independent republic in SB
Europe, formerly the Ukrainian Soviet
Socî sl Republic of the USSR.

t h e

Official name: Republic of Ukraine
Capital: Kiev
Area: 232,046sq mi
Population: 51,704,000
Languages: Ukrainian, Russian
Religions: Russian Orthodox, Greek
C a t h o l i c

Land. Mostly steppes, the Ukraine ex¬
tends from the Carpathian Mcs Eto the
Donets Ridge and Sea of Azov, and from
the Black Sea Nto Belarus. The Dnieper
Rflows Ndividing the Ukraine. In the
NW lie the Polesye (Pripyai, Pripet) mar-
dies; in the S, afertile di^ozem region.
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from opcical apparatus designed for
ultraviolet light, similar strong absorption
by glass necessitating that lenses and
prisms be made of quartz or fluorite.
Detection is photographic or by using
fluorescent screens.

The principal use is in fluorescent tubes
(see UGHTING) but important medical ap¬
plications include germicidal lamps, the
treatment of r ickets and some skin d is¬
e a s e s a n d t h e v i t a m i n - D e n r i c h m e n t o f

milk and eggs.
ULYSSES. Latin name for odysseus.
U M AY YA D S . S e e o k u y y a d s .
UMBILICAL CORD, . long structure
linking the developing embryo or fetus to
the placenta through most of pregnancy.
It consists of BiJDOD vessels taking blood
to and from the placenta, and agelatinous
matrix. At birtn the cord is clamped to
prevent blood loss and is used to assist
dcLvery of the placenta. It undergoes
atrophy and becomes the navel.
UMBRELLABIRD, acrowl ike bird of
the tropica] American forests with acrest
that can be expanded into an "umbrella." It
also has alappet of feathers hanging from
the throat.
UN. SEE UNrrED nations.
U N - A M E R I C A N A C T I V I T T E S C O M -
M I T T E E S e e h o u s e c o m m i t t e e o n u n -

AMERICAN ACnvrriES (HUAC).
UNCAS (cl588-cl683), chief of ihe
M o h i c a n I n d i a n s o f C o n n e c t i c u t ,
celebrated in J. F. cooper’s The Last of the
Mohicans (1826). He supported the
colonists in the 1637 war against the re-
lat«l pequot INDIANS. Tbc ̂ glish forced
h i m t o b e n e u t r a l i n k i n g p h i l i p s w a r
(1675).
UNCLE SAM, popular figure officially
adopted as aUS national symbol in 1961.
He is portrayed as awhite-haired and
bearded, angular gentleman dressed in the
Stars and Stripes. The image was
developed by 19ih-cemury cartoonists.
The name possibly derives from "Uncle
Sam" Wilson, awar of isn beef supplitf
to the US army, from Troy, N.Y.
UNCONSCIOUS, that part of the mind in
which events take place of which the in¬
dividual is unaware; i.e.. the part of the
mind that is not the conscious. Unconsci¬
ous processes can. however, alter the be¬
havior of the individual (see also dreams-,
iNSTTNCi). FREUD termed the unconscious
the id.
U N D E R G R O U N D R A I L R O A D , s e c r e t
network which helped slaves to escape
from the US South to the Northern States
and Canada before the civu. war. Neither

Va r i ous sk i n l es i ons can cause u l ce r s ,
including infection, arterial disease,
VARICOSE VEINS and skin cancer. Aphthous
ulcers in the mouth are painful epithelial
ulcers of unknown origin.

Pepbc ulcers include gastric and duo¬
denal ulcers, although the two have diffe¬
rent causes; they may cause characteristic
pain, acute hemorrhage, or lead to per¬
foration and reRiTONms. Severe scarring
or EDEMA around the pylorus may cause
stenosis with vomit tno and stomach dis¬
tension. antacids, rest, stoj^ing smoking,
and licorice derivatives may help peptic
ulcer but surgery may also be needed.
ULSTER, Wstoric province split since
1920 into the three-county Ulster province
of IRELAND and six-^rounty Northern
Ireland (see Ireland, northern).
ULTRAHIGH FREQUENCY WAVES,
radio waves with frequencies from 300 to
3.000 megahertz and with short ranges,
usually less than 50mi. They are used
primarily for television broadcasting, for
police radios, and for tracking spacecraft.
ULTRAMICROSCOPE, microscope ar¬
rangement used to -study colloidi-size
particles too small to be visible in ordinary
nnicroscopes. TIk particles, usually
suspended in aliquid, are illuminated with
astrong light be^ perpendicular to the
optical axis of the microscope. These par¬
ticles scatter light, and their movements
are seen as flashes against adark back¬
ground.
ULTRASONICS, sc ience o f sound
waves with ftequencies above those that
humans can hear (720kHz). With modem
piezoelectric techniques, ultrasonic waves
having frequencies alwve '24kHz can
readily be generated with high efficiency
and intensity in solids and liquids, and ex¬
hibit the normal wave properties of
reflection. RH=RACnON and tMFFRACnON.
They can thus be used as investigative
tools or for concentrating large amounts of
mechanical energy. Low-power waves are
used in thickness gauging and holoc-
RAHtY. high-power waves in surgery and
for industrial homogeniz^on. cleaning
and machining.
U L T R A V I O L E T R A D U T I O N . E L E c n i o -
MA04EIK KADiATicm of Wavelength be¬
tween O.lnm and 380iun, produced using
gas discharge tubes. Although it con¬
stitutes S% of the energy radiated by the
suiL most frilling on the earth is filtered
out by atmospheric oxygen and ozone,
thus protecting life on the surface from
destruction by the solar ultraviolet light.
This also means that air must be excluded
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hom on its forehead. It has appeared in the
art and legends of India, China, Islam, and
medieval Europe, where if was associated
with virginity, and with Christ.
UNICYCLE, single-wheeled vehicle with
pedals, aseat mounted above the wheel,
and no handlebars. The rider moves it by
pedalling and can change direction by
pedalling backward and forward or by
shifting his or her weight.
U N I D E N T I F I E D F L Y I N G O B J E C T
(UFO). See flying saucer.
UNIFICATION CHURCH, religious or¬
ganization of Korean origin that became
highly visible in the US in the late 1960s.
Based on the ideas of the Reverend Sun
Myung Moon, who represents himself as
an elect leader and seer, the organization
recruits and regiments young people, who
dedicate their lives to it in hi^ly dis¬
ciplined fashion. Accused of "program¬
ming" its adherents by brain-washing
techniques, the Unification Church was
investigated by Congress in 1977 and has
been attacked by both parents and busi¬
ness competitors. See mo(»jies.
U N I F O R M C O D E O F M I L I T A R Y
JUSTICE, the law governing all members
of the US armed forces. It sets out proce¬
dures for courlmartial and mililaiy justice.
Enacted in 1950, it unified the codes and
laws of the Army, Navy, Air Force and
Coast Guard.
UNIFORMITARIANISM, the principle
originally opposed to catastrophism and
at t r ibuted to J . hut ton and C. lye l l that
the same geologic processes are at woric in
nature today as have always existed and
operated throughout geologic t ime.
Recently, geologists have suggested dis¬
carding this concept in favor of actualism,
the more general concept that the laws of
nature have remained invariant through
t i m e .
U N I O N O F S O V I E T S O C I A L I S T
REPUBLICS (USSR), former Com¬
munist state (1922-91) in EEurope and N
Asia, technically afederation of IS con¬
stituent republics that sent delegates to a
Supreme Soviet, the national parliament.
In reality, the state was governed by the
Communist Party, whose executive organ,
the Politburo, determined state policy.
The party maintained its power by cease¬
less indoctrination, total control over
every aspect of social life, and ruthless
employment o f aub iqu i tous secre t
police.

The USSR was established by the Com¬
munist Party after its successful coup
d'6tat (misnamed revolution) of Oct. 1917

underground nor arailroad, it was named
for its necessary secrecy and for the rail¬
road terms used to refer to its operation.
Most of the "conductors" were themselves
slaves, Harriet tubman being the best
known. Abolitionists, notably Quakers
such as Levi Coffin, ran "stations" provid¬
ing food and shelter along the way. Some
40,000-100,000 slaves escaped this way.
(See also abolitionism.)
UNDERWOOD, Oscar WUder (1862-
1929), US Democratic politician, US rep¬
resentative (1895-96, 1897-1915) and
senator (1915-22) from Alabama. He
sponsored the Underwood Tariff Act
(1913), which significantly reddeed
tariff 's.
UNDSET, Sigrid (1882-1949), Nor¬
wegian novelist. For her epic trilogy set in
medieval Norway, Kristin Lavransdatter
(1920-22), she won the 1928 Nobel litera¬
ture prize. Her contemporary novels dealt
with modem woman and Roman Cathol i¬
c ism.
U N E M P L O Y M E N T, i n t h e U S . i s
defined and measured by the bureau of
LABOR STAHyncs (BLS) in the US Depart¬
ment o f Labor. The BLS counts as un¬
employed only those unemployed who are
actively seeking work; those who are not
(e.g., discouraged unemployed workers)
are not counted. On the other band, the

BLS counts as employed part-time and
temporary workers who might acmally
prefer full-time, permanent jobs. The un¬
employment rate published by the BLS is
the number of unemployed persons as a
percentage of the civilian labor force.
UNEMPLOYMENT INSURANCE, a
type of social insurance providing income
to people involuntarily unemployed. Most
modem industrial nations have programs
of this kind, financed by the government,
employers, employees, or acombination
o f t h e s e .

In the 1800s some labor unions initiated
unemployment benefits for out-of-work
members. France introduced avoluntary
national scheme in 1905, and Britain the
first compulsory insurance program in
1911. In the US the first unemployment
insurance law was passed in Wis. in 1932;
three years later the Social Security Act
established afederal-state program, now
administered by the Department of labor.
UNESCO. See uni ted nat ions educat ion¬
a l , S C t E N U F l C A N D c u l t u r a l O R G A N I Z AT I O N .
U N I C E F. S e e u n i t e d n a t i o n s c h i l d r e n ' s
F U N D .

UNICORN, mythical creature with the
body of awhite horse and one straight
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and Ihe ensuing civil war (1917-20) in
which it extended its power over the
former Russian empire. Party leader V. I.
LENIN was determined to achieve complete
socialization of the stale but was forced to
compromise by the backward condition of
society. Under his successor, Josq)h
?TAUN (1924-53), agr icul ture was
collectivized and industrialization pushed
at enormous human cost. Stalin created an

absolute tyranny through purges that
wiped out all opposition to him within the
party and. through the execution or
imprisonment of mill ions of others,
thoroughly cowed the population.

The USSR suffered incalculably in
WWII. when it was invaded by Nazi Ger¬
many. Victorious, it established satellite
Communist regimes in the countries of E
Europe to serve as abuffer between the
USSR and the capitalist West, with which
it pursued acold war whose enormous
military costs contributed to the USSR’s
final collapse.

Stalin was succeeded in 1953 by acol¬
lective leadership, out of which Nikita
KRUSHCHEV emerged as undisputed leader
(1953-64). He relaxed the dictatorship at
home and proclaimed apolicy of peaceful
coexistence with the West. Under his suc¬
cessors, notably Leonid Brezhnev (1964-
82). economic stagnation and universal
corruption became conspicuous.

Mikhail Gorbachev, becoming party
leader in 1985, recognized the crisis and
attempted to revitalize Soviet society
while preserving state and party control.
The two principles of his policy were
perestroika (restructuring) and glasnost
(openness). Perestro ika, a imed at
decentralizing the command economy and
producing limited opportunities for free
enterprise, failed to relieve the shortages
of fô  and consumer goods. Glasnost has
the effect of opening the regime to un¬
precedented criticism and unleashing the
long-suppressed nationalist sentiments of
the USSR’s many ethnic minorities.

Afailed coup in Aug. 1991 by conser¬
vative Communists was universally inter¬
preted as demonstrating the bankruptcy of
Gorbachev’s efforts to preserve socialism
and the imperial state. After the coup, the
Communist Parly was stripped of its
authority, the consti tuent republics
declared their independence, and in Dec.
1991 Boris yeltsin, president of the Rus¬
sian Republic and Gorbachev’s chief rival,
declared the USSR dead. Russia and most

of the other republics thereupon joined the
l o o s e f e d e r a t i o n n a m e d t h e C o m m o n ¬

wealth of Independent States.
UNIONS, workers’ organizations formed
to improve pay, working conditions and
benefits. There were medieval craft guilds
in Europe, buf modem labor unions arose
out of the new concentrations of workers
i n t h e i n d u s t r i a l r e v o l u t i o n . A c r a f t
(horizontal) union organizes workers with
aparticular skill; an industrial (vertical)
union includes all workers in an industry.
Employer-controlled company unions are
unaffil iated to

In the US. local craft unions existed
from the late 1700s. The influence of the
socialistic knights of labor (1869-1917)
gave way to that of the craft unions of the
American Federation of Labor (founded
1886). In the early 1900s arevolutionary
upsurge was expressed through the in¬
dustrial WORKERS OF THE WORI.D, bUt the
Protocol of Peace ending the 1910 strike
by the International Ladies' Garment
Workers’ Union set apattern for union-
management cooperation that accelerated
i n W W I .

The industrial-union-based Congress of
Industrial Organizations was fomied in the
1930s, atime of new deal legislation to
improve industrial relations (see wagner
ACT). The TAFT-HARTLEY ACT (1947) placed
restr ict ions on unions and the Landrum-
Griffin Act (1959) curbed union corrup¬
tion. In recent years, union organizing has
lagged as the US economy has become
more service-oriented; the percentage of
US workers belonging to unions has
declined from nearly 30% in 1964 to less
than 25% as of 1990.

The AMERICAN FEDERATION OF LABOR AND
C W G R E S S C H - ' I N D U S T R I A L O R G A N I Z A T I W S

merger occurred in 1955. Britain has one
Trades Union Congress, but many
countries have rival Cl̂ stian and socialist
bodies. Internationally, the Christian
Wor ld Confederat ion of Labor c la ims 12
mi l l ion members , the soc ia l is t - led Wor ld
Federat ion o f Trade Unions 160 mi l l ion,
a n d ( h e I n t e r n a t i o n a l C o n f e d e r a t i o n o f
Free Trade Unions (the 1949 An.-CIO-
backed breakaway from the WFTU) 56
m i l l i o n .
UNITARIANISM, unorthodox Protestant
faith that rejects the trindt and Christ’s
deity and asserts the unipersonality of
God. It developed out of socinianism; and
many I8th-cenmry English Presbyterians
became Unitarian. Joseph Priestley gave
it agreat impetus in the US, where liberal,
rationalist Unitarianism preaching tolera¬
tion and universal salvation was develop¬
ing in CONGREGATIONAL CHURCHES. The

mgs.
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American Unitarian Association, led by
Wi l l iam channino, was founded in 1825.
Ralph Waldo Emerson was anotable
Unitar ian.
UNITED ARAB EMIRATES, formerly
Trudal States, oU-rich federation of
emi ra tes in the EArab ian Pen insu la , on
the Pers ian Gu l f and Gu l f o f Oman. I t
comprises Abu Dhabi, Ajman, Dubai,
Fujairah. Ras al-Khaimah, Sharjah and
Umm al-Qaiwain.

to the US-led anti-Iraq coalition.
UNITED ARAB REPUBLIC, union of
Egypt and Syria proclaimed in 1958, as a
step toward pan-Arab union. Cairo was
capital, and nasser president. The UAR
formed w i th Yemen the nomina l Un i ted

Arab States (1958-61). Resenting Egyp¬
tian dominance, Syria seceded in 1961. A
1963 attempt to unite Egypt, Syria and
Iraq failed. Egypt was named the UAR
until 1971, when aloose Federation of
Arab Republics (Egypt. Syria and Libya)
was formed.
U N I T E D A U T O M O B I L E W O R K E R S

(United Automobile, Aerospace and
Agr icu l tura l Implement Workers of
America), the second largest US industrial
labor union, with local unions in Canada.
Founded in 1935, it won recognition at
General Moton, Chrysler and Ford
(1937-41). Its 1,200,000 members are in
automobile, space, aviation and metal in¬
dus t r ies . The UAW co founded the CIO,
b u t l e f t t h e A F L - C I O i n 1 9 6 8 . W a l t e r
REUTHER was president 1946-70, Leonard
WOODCOCK 1970-77, and Douglas Fraser
1977-. UAW headquarters are in Detroit.
U N F I E D C H U R C H O F C A N A D A ,
Canadian Protestant church formed 1925
by union of the Methodist and most Pres¬
byterian and Con^gationalist churches,
^umenical, national and missionary, it
has aPRESBYTERIAN form of organization,
stresses the rights of congregations, and
h a s m e n a n d w o m e n m i n i s t e r s . I t w a s
joined in 1968 by Canada’s Evangelical
Uni ted Brethren Church and has over a
mi l l ion adul t communicants.
U N I T E D C H U R C H O F C H R I S T, a U S
Protestant body sec up by the 1957 union
(with its 1961 constitution) of the Con¬
gregational Christian Churches and the
Evangelical and Reformed Church. It
gives strong local autonomy combined
with national services and organization,
and has over 1,700,000 members.
U N I T E D E M P I R E L O YA L I S T S ,
people of the original 13 colonies who
remained loyal to Britain during the
American Revolution and emigrated to
Canada. The largest group, some 50,000,
left New York City in 1783, and estab¬
lished New Bmnswick (1784) and Ufq>er
Canada (now Ontario; 1791).
UNITED KINGDOM, or the Uni ted
Kingdom of Great Britain and North¬
ern Ireland, aconstitutional monarchy of
NW Europe occupying the whole of the
British Isles except the Republic of
Ireland. The United Kingdom (UK) dius
compulses the island of Great Britain

Officia l name: Uni ted Arab Emirates
Capital: Abu Dhabi
Area: 30,000sq mi
Population: 2,390,000
Growth ra te : 5 -7%
Languages: Arabic, English
Religion: Muslim
Mbnetary imit(s): 1UAE dirham
= 1 0 0 fi l s

Land and People. The country has a
4O0rai coastline and is mostly desert, with
o a s e s . I n t h e E m o u n t a i n s r i s e t o o v e r

8,000ft, giving way to afertile littoral strip
where dates, grains and tobacco are cul¬
tivated. Herding, fishing and pearling are
traditional occupations and Dubai has
long been acenter of Middle East trade.
Most of the people are Sunnite Muslim
Arabs and a re fa rmers o r nomads. T l ie
population has recently increased rapidly;
there are Iranian, black, Indian, Pakistani
and European minorities, who now out¬
number the indigenous population. Oil.
from Abu Dhabi, Dubai, and Sharjah, has
given the country one of the highest per-
capita incomes in the world.
HWory. From 1820 truces linked the
emirates with Bri tain. Oil was discovered
in Abu Dhabi, the largest state, in 1958.
The independent federation was formed in
1971, neighboring Bahrain and Qatar op¬
ting for separate statehood. Ras al-Khaima
joined in 1972. The country was afound¬
ing member of the Gulf Cooperation
Council (1981) and supported Iraq in the
long Iran-Iraq war (1981-88). But in the
Gulf War (19909691) it contributed troops
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(England, Scotland, and Wales) and
Northern Ireland. The Isle of Man and the
Channel Islands are both Crown d^nd-
encies and are not strictly part of the UK.

Severn (220mi), the UK’s longest river.
N o i t h u n I r e l a n d i s o ^ n c a l l e d U l s t e r

because it occupies most of that ancient
province. Lough Neagh (I53sq mi) is the
largest lake in the British Isles. To the SE
are the granite Moume Mts (Slieve
Donard, 2,796ft). The Erne Rdrains the
S W.
Climate. Britain enjoys amainly mild
climate with changeable weather. The
warm NAtlantic Drift and prevailing
westerly winds are major influences.
Rainfall, heaviest in the Wand mountains,
averages 40in yearly. Winter temperatures
average 40*F, summer averages ranging
from 54*F in the far N. to 6I'F in the
usually warmerS.
People. With an estimated population of
about 57 mi l l i on , the UK is one o f the
world's most densely populated countries.
More than five-sixths of the people live in
England. Most British are û an-dwelling
with London, the nation’s capital, the
largest of some eight major conurbations.

As aresult of immigration the UK now
has amultiracial society. Immigrants from
India, Pakistan, the West Indies and other
Commonwealth countr ies number at least
1,500.000.
G o v e r n m e n t , m a c n a c a r t a a n d t h e

English aviL war checked the power of
the monarch. Cabinet govcmmenl and
parliamentary democracy developed
during the 18th and 19th centuries. Today
the supreme legislative body is Parlia¬
ment. comprising the House of Commons,
whose 635 members are elected for afive-
year term by all citizens over 18, and the
House of Lords wi th about 1 ,170 mem¬
bers. The government is conducted by a
prime minister and cabinet, normally
provided by the majority party in the
Commons from among its members of
P a r l i a m e n t .
Culture and Beliefs. Education is free and

compulsory from 5to 16. English is the
universal language, but Welsh is widely
spoken in Wales, and Gaelic survives in
p^s of Scotland. There are two estab¬
l ished churches , the church o f Eng land
and CHURCH of Scotland. The many othw
religious groups include Roman Catholics,
Methodists, Baptists. Unitarians, Con-
gregaiionalists, Quakeis, Jews and Mus¬
l i m s .
Economy. Scene of the world’s first in¬
dustrial revolution in Che 18ch century, the
UK based its economic development on
its coal and iron deposits. Recently North
Sea oil and natural gas have b«n ex¬
ploited. Industrial raw materials and food.

Official name: United Kingdom of Great
Britain and Northern Ireland
Capital: London
Area: 94,251 sqmi
Population: 57.515,000
Growth ra te : 0 .3%
Languages: English, Welsh, Gaelic
Religions: Church of England. Roman
Catholic, Church of Scotland
Monetary unit(s): 1pound =100 pence

Landd. England, largest country in the
UK, has ahilly backbone—the Pen-
nines—running Nfrom Derbyshire to the
Sco t t i sh bo rde r. Th i s ex tends f rom the
Solway Firth to Berwick-upon-Tweed. W
of the NPennines (Cross Fell, 2,930ft), is
t h e s c e n i c L a k e D i s t r i c t , s e t a m i d t h e
Cumbrian Mis, and containing England’s
highest point (Scafell Pike, 3,210ft) and
largest lake (Windermere, 5.69sq mi),
Lowlands, sometimes with low hills,
stretch across the rest of England. Among
them arc the fertile Fens bordering on the
Wash and, SE of the Chiltem Hills, the
London basin with the Thames R.

Scotland has rolling southern uplands,
and ferti le central lowlands deeply
penetrated by the firths (estuaries) of the
Clyde R(leading to Glasgow) and the
Forth R(leading past Edinburgh, the capi¬
tal city). The Tay (IlSmi) is Scotland’s
longest river. Nof the Ochil hills are the
rugged Scottish Highlands. Ben Nevis
(4.406ri). in the Grampian Mts, is the
highest peak in the British Isles. SE of
Glen More (the Great Glen) and its chain
of lochs, are the Cairngorm Mis (Ben
Macdhui, 4.296ft). Scotland’s many is¬
l a n d s i n c l u d e t h e I n n e r a n d O u t e r
Hebrides to the NW and the Orkney and
Shetland groups to the N.

Wa l e s c e n t e r s o n t h e C a m b r i a n M t s
(Snowdon, 3,560ft). The many rivers
flowing from the Welsh massif include the
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however, often have to be imported.
(British farms, though efficient, provide
only half of the nation’s food.) To pay for
im^rts the UK exports manufactured
goods and provides services like banking,
insurance and shipping.

Major industries include iron and steel,
engineering, textiles, electronics, chemi¬
cals and shipbuilding. Most industries are
privately owned, but some of the most
important are wholly or partly owned by
the state. After WW] the iftc failed to
keep pace in economic growth with other
WEuropean countries due to the decline
of its relative economic strength and the
inflexibility of its management and labor
practices. Britain joined the European
ECONOMIC COMMUNITY in 1973.
History. After the Roman occupation (AD
cl00-4(X)) England was invaded by
Angles, Saxons. Jutes and Danes. The
Norman conquest (1066) introduced the
feudal system and the first centralization
of power. Wales, conquered in 1282, was
legally joined to Kngland in 1536. Scot¬
land was united with England under the
monarchy of James VI and I(1603) and
then by Act of Union (1707). Northern
Ireland remained part of the UK after the
Sbecame independent (1922).

Mari t ime expansion began under
Elizabeth I(1558-603) and reached its
height in the 1700s and 1800s, building up
the 19th-century British Empire. British
power was greatly weakened by both
world wars, and with successive grants of
independence from 1945, the empire was
t r a n s f o r m e d i n t o t h e C o n u n o n w e a l t h o f

Nations. Remaining colonies include the
Falkland islands (claimed by A^entina,
which unsuccessfully invaded them in
1982). Gibraltar (claimed by Spain) and
Hong Kong (until 1997).

A f t e r W W n B r i t a i n e s t a b l i s h e d a w e l ¬
fare state that involved the nationalization
of key industries and the vast expansion of
social services. One effect was to diminish
the country’s competitiveness in the world
market; problems such as inflation, trade
deficits, and unemployment were chronic.
When Conservative Party leader Margaret
Thatcher became prime ministw in 1977
s h e r e s o l v e d t o d i s m a n t l e t h e w e l f a r e
state, check the power oflabor unions, and
instill an entrepreneurial spirit in the
country. The change was wrenching,
marked by persistent high unemployment
especially in the northern industrial cities.
But by the late 1980s the economy was
growing, unemployment was declining,
and taxes were iKing cut. The prime mini¬

ster was criticized in many quarters for
subordinating traditional British values to
the drive for commercial success, but her
reelecdon to athird term in 1987 ensured
that her policy would be continued.

In 1990 Tha t che r ’s r es i s t ance t o f u l l

British participation in European eco¬
nomic union, and her instituting unpopular
flat-rate tax in place of aproperty tax to
pay for local government services, finally
brought her down. She was succeeded by
Chancellor of the Exchequer. John Major.
In Apr. 1992 he led the Conservative
Party to an unexpected victory in national
elections.
UNITED METHODIST CHURCH,
second largest US Protestant denomina¬
tion, formed in 1968 by the union of the
EVANGELICAL UNTIED BRETHREN CHURCH and
the Methodist Church. The church stresses
ecumenism and social action.
U N I T E D M I N E W O R K E R S O F A M E ¬
RICA (UMW), US industr ia l un ion
f o r m e d i n 1 8 % . U n d e r J o h n L . L e w i s
(president 1920-60), it took militant
stands on pay, safety, and political ques¬
t i o n s . A c o f o u n d e r o f t h e C I O i n 1 9 3 5
(now unaffiliated), it has about 250,000
members.
UNITED NATIONS, international or¬
ganization of the world’s states which
aims to promote peace and international
cooperation. Successor to the league of
NATIONS, it was founded at the 1945 San
Francisco Conference prepared by the
"Big Three" Allied Powers of WWH; 51
states signed the charter. Membership had
grown to 117 in 1955. and to 174 by 1992.
The headquarters are in New York.

The UN has six major organs. The-
General Assembly, composed of delegates
from alt member states, meets once ayear
and provides ageneral forum, but has lit¬
tle power of action. The Security Council
has five permanent members each with a
veto (China, France, Great Britain, the US
and Russia) and ten elected members. In¬
tended to be apermanent p>eacekeeping
body with emergency executive powers,
the Security Council has often dispatched
pe^ekeeping forces to trouble spots at the
invitation of the combatants.

The Economic and Social Counci l , with
5 4 e l e c t e d m e m b e r s , d e a l s w i t h " n o n -
political" matters, coordinating the work
of the specialist agencies and operating
important commissions of its own, such as
those on children, refugees and human
rights. The Trusteeship Council is respon¬
sible for UN TRUST TERRITORIES.

The INTBRNATIONAL COURT OF JUSTICE Is
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the UN’s principa] organ for internation¬
al LAW. The Secre ta r ia t i s the admin i¬

strative body headed by the Secret^
General, who is an important figure with
considerable executive power and political
i n fl u e n c e .

Other organs are the United Nations
Conference on Trade and Development,
the Office of the united nations HtGH ccw-
MISSIONER FOR REFUGEES, and the UNITED NA¬
T I O N S C H t t J J R E N ' S F U N D .

U N I T E D N A T I O N S C H I L D R E N ’ S
FUND (UNICEF) , UN organ izat ion
formed 1946 as the UN International Chil¬
dren’s Emergency Fund to help in
countries devastate in WWn. It became a
permanent body in 1953, retaining the
UNICEF acronym and specializing in
child welfare, family planning and nutri¬
tion programs in disaster areas and in
many poorer countries. It is fmanced
vo lun ta r i l y. In 1965 UNICEF was
awarded the Nobel Peace Prize.
UNITED NATIONS EDUCATIONAL,
S C I E N T I F I C A N D C U L T U R A L O R ¬
GANIZATION (UNESCO), aUN agen¬
cy established 1946 to promote interna¬
tional collaboration among stales in
education, the natural and social sciences,
communications, and culmre. Its policy¬
making general conference meets bien¬
nially at the Paris headquarters. UNESCO
has helped develop education in poorw
countries and airanges scientific and cul¬
tural exchanges. Charging politicization
and mismanagement, the US withdrew
from UNESCO in 1984, followed by the
UK and Singapore in 1985.
U N I T E D N A T I O N S H I G H C O M M I S ¬
SIONER FOR REFUGEES, Office of
the, UN agency, the 1951 successor to the
International Refugee Organization. It has
cared for refugees from many countries,
and supports their right to be f̂ e from ar¬
bitrary expulsion, to work and be educated
in their new homes. It received in 1954 the
Nobel Peace Prize, and again in 1981 it
won the award fo r i t s humane work in

helping displaced people. The separate
UN Relief and Works Agency for Pales¬
tine Refugees (established 1949) is based
in Beirut.
U N I T E D P R F ^ S I N T E R N A T I O N A L

(UPI), world’s largest independent news
agency, created by the 1958 merger of
United ^ess (formed by Edward W.
scRipps) and William R. iiEARffi's Interna¬
tional News Service. At its height in the
1950s, it had some 200 bureaus (half in
the US) sending news and pictures to over
5,000 clients.

U N I T E D S E R V I C E O R G A N I Z A ¬
TIONS (USO), independent, nonprofit
grouping of organizations fomed 1941
to provide recreational, entertainment,
religious and social facilities for the US
armed forces. It is recognized by the US
Department of Defense. Affiliate.s include
the YMCA, YWCA and Salvation Army.
UNITED STATES CONSITTUTION,
the supreme law of the nation. Written in
Philadelphia in the summer of 1787, the
Constitution was approved by the 55 dele¬
gates representing the 13 original slates
and went in to effect on March 4, 1789,
after ratification by the required nine
states. The document was the sum of the

young nation’s experience to that point.
The actions of the viitually autonomous

states and the failure of the country’s first
const i tu t ion , the ar t ic les o f confederat i¬
on. convinced the Founding Fathers that a
strong executive and apowerful federal
government were needed if the US were to
survive as acohesive ent i ty. Many
compromises were necessary before final
agreement was reached. The conflicting
desires of large and small states resulted in
abicameral legislature, one house based
on population size, the other house with
an equal number of seats for each state
(see CONGRESS OF THE UNtTED STATES).
North and South compromised on includ¬
ing slaves in population totals. Most im¬
portant, though, was the eventual, if
begrudging, recognition by all state.s that a
strong central government would be
needed if the US was to be more than just
aloose confederation. The states allayed
their fears by constructing aseparation of
POWERS to limit governmental power (see
STATES R ioms: EXECUTTVE)

ABILL OF RIGHTS to guarantee personal
freedoms was also added as the first ten
a m e n d m e n t s t o t h e C o n s t i t u t i o n . T h e
document has proven adaptable and
flexible; its timelessness is indicated by
the addition of only 16 amendments since
1 7 9 1 . ( S e e a l s o p r e s i d e n c y ; e l e c t o r a l
COLLEGE; CONSTmmONAL LAW.)
U N I T E D S T A T E S I N F O R M A T I O N
AGENCY (USIA), independent federal
agency established in 1948 to conduct the
US government’s overseas information
and cultural programs, including the voice
OF AMERICA and ihe fulbright .scholarship
P R O G R A M .

U N I T E D S T A T E S O F A M E R I C A
(USA or US), world’s fourth-largest
country after Russia. Canada and China.
The 48 conterminous states span North
America from coast to coast. With Alaska,
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Sierra Nevada ranges and containing such
features as dre Grand Canyon and the
Great Salt Lake;— and the Pacific
Coasciands. extending Sfrom Puget
Sound to the long Central Valley of
C a l i f o r n i a .
Climate is grMtly influenced by the
geographic position of the conterminous
US between large oceans on the Eand W,
with awarm and shallow sea to the Sand
die Canadian landmass to the N. The W
winds from the Pacific bring heavy rain¬
fall to the NWcoast in winter and the faU,
but rainfall decreases rapidly immediately
E o f t h e w e s t e r n m o u n t a i n s b e f o r e i n ¬
creasing again along the Atlantic and Gulf
c o a s t s .

Winter temperatures vary greatly, being
relatively high along the sheltered Paciflc
coast, but o&n extremely low in the inte¬
rior and the E. Snowfall can be heavy in
the N. Summer temperatures are mainly
high, av^ging over 75’F in most areas.
The SE becomes subtropical and humid.
Tornadoes can occur in spring, especially
in the Mississippi valley, and summer
thunderstorms and hurricanes are frequent
along the SGulf and Adamic coasts.
Vegetation. The natural vegetation ranges
from the mixed forests of the Ap¬
palachians to the grasslands of the Great
Plains, and from the conifers of the Rocky
Mts and NW states to the splendid red¬
woods of Cali fornia, the cacti and
mesquiie of the SW deserts, and the tropi¬
cal palms and mangroves of the Gulf.
People. The US is the world’s third-
laigest nation by population after China,
wd India. Until 1840 immigrants came
mostly from England and Scotland, but
thereafter increasingly from other, mainly
European, lands including Ireland, Ger¬
many, Scandinavia and. from the 1860s,
Italy and the Slavic countries. Since 1820
more than 46 million immigrants are es¬
t i m a t e d t o h a v e b e e n a d m i t t e d . A f t e r
1921, quotas favored immigrants from W
and NEurope; from 1963, large numbers
of Latin Americans and Asians have been
admi t t ed .

The first blacks came as slaves (from
1619). Today there are some 30 million
black Americans, of whom the majority
still live in the South and in large cities
like Washington, D.C., New York and

separated from them by Canada, they form
the continental US. The 50th state is

The federal capital is Washington. D.C.
(District of Columbia). Overseas ter¬
ritories include Puerto Rico, the American
Virgin Islands, Guam, American Samoa
and Belau, Marshall Islands, Federated
States of Micronesia, and Northern
Marianas, formerly in the Trust Territt^
of the Pacific islands. Other dependencies
include Jdmson, Midway, Wake and
other Pacific islands.

Official name: United Slates of America
Capital; Washington. D.C.
Area: 3,536,8SSsq mi
Population: 248,710.000
Language: English
Monetary unit(s): 1US dollar
=100 cents

L a n d . T h e c o n t e r m i n o u s U S c a n b e
divided into six natural regions:
— t h e A t l a n t i c a n d G u l f C o a s t e d
Lowlands stretching Sfrom Long Island
to Florida and then Wto Mexico, averag¬
ing 200mi wide, with many lagoons and
sandbars and. on the Gulf Coast, the Mis¬
sissippi Rdelta;
—the Appalachians, running NE-SW
from Nova Scotia (Canada), atow moun¬
tain system that includes the White Mts of
N.H. (Mi Washington. 6,288ft), the Great
Smoky Mts (Clingmans Dome. 6,643ft)
the Black Mis of N.C. (Mt Mitchell,
6,684ft) and, to the W, the ridge and val¬
ley belt and the Allegheny Plateau;
—the Central or Inter ior Plains, stretch¬
ing Wto the Rocky Mts. aregion drained
chiefly by the Mississippi-Mis.souri river
system and its branches and containing
various uplands such as the Black Hills of
Dakota, and the Ozarks;
—the Rocky Mts, with peaks exceeding Chicago. Indians, the origi^ inhabitants,

are found in all states, with major con¬
cent ra t ions in the Great P la ins and the
West. Other significant national groups in¬
clude Spanish-Americans (Mexicans and
I^enu Ricans), Chinese and Japanese.

14,000ft, glacial features and many na¬
tional parks;
—the Wes te rn P la teau and Bas in o r I -
ntermontane Region, separated from the
Pacific coastlands by the Cascade and
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A b o u t 7 5 % o f A m e r i c a n s a r e u r b a n -

dwelling and about 16% of the total
population live in the highly urbanized
Boston to Washington, D.C., stretch of the
At lan t ic coas ta l be l t wh ich conta ins the

most densely populated states, New Jersey
and Rhode Island. During the 1960s
Cal i fornia overtook New York to become

the most populous state in the Union.
The US has many religious groups,

the strongest being the Protestants
(73,700,000, chiefly Baptists, Methodists.
Lutherans and Presbyterians) and Roman
Catholics (52,000.000). There is anation¬
wide system of public education and only
2% of the population is illiterate.
Economy. The US economy is pre¬
dominantly free-enterprise. The US can
grow nearly all temperate and subtropical
crops and is self-sufficient in essential
foods. About half the land surface is oc¬

cupied by farms, with dairying important
in the Nand NE, livestock and feed grains
in the Midwest (the Com Belt), wheat on
the plains, livestock on the High Plains
and the iniermontarte areas of the W. and
also in the S(along with dairying and
various crops). Texas, the rest of the S,
and California lead in cotton and there are
various specialty crops like fruit, rice,
citrus fruits and sugarcane in the S. There
are valuable forests and fisheries. The rich

mineral resources include coal (Aj^a-
lachiuns, Indiana-lllinois, Alabama), iron
ore (near Lake Superior), petroleum and
natural gas (Texas. Louisiana, the Great
Plains and Alaska), and other vital
minerals. But reserves of some minerals
are declining and the US has increasingly
become an importer of ores and oil. Major
products include steel (Pi t tsburgh,
Chicago-Gary and elsewhere), auto¬
mobiles (Detroit), aircraft and aerospace
products (the West and on the Great
Plains), electric and electronic equipment
(New England and increasingly the Sun
Belt states), textiles (North and South
Carolina, Georgia) and most kinds of con¬
sumer goods. Some consumer goods
industries, like tobacco and meat-packing,
are located near their raw materials; others
are widely scattered to meet their markets.
History. For an account of the original in¬
habitants of America and their disposses¬
sion. see INDIANS. INDIAN WARS. The first
permanent European settlement was
Spanish (St. Augustine. Rorida, 1565).
Early English settlements were in Virginia
(Jainesiown, 1607), Massachusetts (Ply¬
mouth, 1620), Maryland (1634), Connec¬
ticut (1636) and Pennsylvania (1681).

There were French, Dutch and Swedish
sett lements as wel l . Opposit ion to
Britain’s policy toward its 13 North
Amer ican co lon ies led to the revo lu t io¬

nary WAR (177583) and independence as a
federal republic with George Washington
as first President (1789). Expansion
westward fo l lowed. T l ie a rea o f the US

was doubled by the i.ouisiana purchase
(1803) and later Rorida was purchased
from Spain (1819). The war of 1812 with
Britain ended US prospects of conquering
Canada. Texas was annexed in 1843 and

other territories gained by the Treaty of
Guadalupe Hidalgo ending the Mexican
war (1848). The qadsden purchase
(1853) brought southern New Mexico and
s o u t h e r n A r i z o n a i n t o t h e U n i o n , a n d
Alaska was purchased from Russia in
1867. Region̂  differences between North
a n d S o u t h c u l m i n a t e d i n t h e a v u . w a r

(1861-65). There followed aperiod of
reconstruct ion (186577) and rapid
development during which the first
transcontinental railroad was completed
(1869). Hawaii was annexed in 1898, and
other overseas territories came under US
ru le as a resu l t o f the spamsh-amer ican
WAR. The US entered WWI in 1917, but
the prosperity which followed the war was
ended by the great depression of the
1930s. Frank l in d . roosevei . ts new deal

was an innovative program to halt this
economic decline. The Japanese attack on
PEARL HARBOR (1941) brougbt the US into
WWIl. TTie nation emerged from that war
as leader of the West and a"superpower"
engaged in worldwide rivalry with the
communist bloc (see COLD war), which
led to its participation in the xewtEAN war
(195053) and the Vietnam war (1961-73).
In domest ic a f fa i rs , the New Dea l em¬
phasis on social welfare was renewed in
the War on Poverty and other programs of
Che 1960s, but this impulse was largely
spent by the end of the 1970s. Repu¬
blicans. who had held the presidency
1969-77. returned to power in 1981 under

Ronald Reagan, who slashed government
spending in all areas except defense and
entitlements and lowered taxes. The result,
after an initial sharp recession, was along
economic expansion beginning in Nov.
1982 fueled by budget deficits that nearly
tripled the naiional debt—from 51 trillion
in 1980 to a lmost $5 .5 t r i l l ion in 1992.
Reagan’s vice-president, George Bush,
was elected president in 1988 promising
to continue Che same policies..

The Democratic governor of Arkansas.
Bill Clinton, was elected president on a
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tion. The Universal Postal Congress meets
every five years. Headquarters are in Bern,
Switzerland. (See also postal service.)
UNKNOWN SOLDIER, in the US and
some European countries, an unidentified
soldier ki l led in act ion whose tomb is a
national shrine honoring all war dead. Un¬
k n o w n s o l d i e r s o f W W I , W W I I , t h e
Korean War, and the Vietnam War are
buried in the Tomb of the Unknown Sol¬
dier in ARLINGTON NATIONAL CEMETERY,
Arlington, Va.
UN PEACEKEEPING FORCES, multi¬
n a t i o n a l f o r c e s u n d e r U N c o m m a n d ,
deployed around the world to settle con¬
fl i c t s b e t w e o i a n d w i t h i n c o u n t r i e s .
Peacekeeping forces are put in place when

'requested by the countries in conflict, with
the agreement of the UN Security Coun¬
cil; personnel is then siqiplied voluntarily
by UN member states.
UPANISHADS, ancient Hindu scriptures
(clOOO BC-6(X) BC) attached to the latter
half of each veda and containing secret or
mystical doctrine. They are of lesser
authority than the Aranyakas and Brah-
manas (expository texts), being intended
more for the philosophiĉ  inquirer.
UPAS, forest tree of tropical Asia. An¬
cient tales describe this tree as yielding a
juice that was used as arrow poison by an¬
cient people; this accounts for alot of
superstition and mysticism that surrounds
this tree.
UPDIKE, John Hoyer (1932- ). US
novelist, short-story writer, poet and critic.
With precise craftsmanship, he dissects
contemporary life in such novels as Rab¬
bit, Run (1960), The Centaur (1963),
Couples (1968), Bech: ABook (1970),
Rabbit Redux (1971), The Coup (1978)
and Rabbit Is Rich (1981) and short-story
collections like The Music School (1966).
His four-novel Rabbit sequence won Pulit¬
zer Prizes in 1982 and 1991.
UPLAND SANDPIPEIL North Ame¬
rican bird of the sandpiper family. For
most of the year, it lives on the prairies
and meadows of Canada and the nc^hem
US. but it migrates for the winters to the
grassy plains of Argentina and Brazil. It
is usually about 12in Icmg, with dark-
and l ight-brown feath^ and awhite
belly. It eats locusts and other insect
pests.
U P P E R V O LTA . S e e B u r k i n a .
UPSILON PARTICLE, unstable sub¬
atomic particle without electrical charge.
With amass of almost ten times that of a

{Ktiton, it is the heaviest known subatonuc
particle.

platform to inprove the economy. In 1990
he became chairman of the centrist
Democratic Leadership Council, in which
role he helped redefine the democratic
Party as the party of the middle class
rather than the coalition of labor unions,
minorities, poor people, and other special
interests that voters regularly rejected in
presidential elections.
U N I T E D S T E E L W O R K E R S O F
AMERICA (USW), third largest US
union with 1,200,000 members. Supersed¬
ing the Amalgamated Association of Iron,
Steel and Tin Workers, the CIO's Steel
Workers’ Organizing Committee, recog¬
nized by the US Steel Corporation in
1937, took its present name in 1942.
UNITED WAY OF AMERICA (UWA),
US organization which raises ftinds for
health, recreation and welfare agencies,
founded 1918. Over 200 major national
organizations have been helped by the
United Way.
UNIT RULE, voting rule used at many
political conventions. Under the rule, all
the votes in astate delegation are thought
as asingle unit. When amajority of the
delegation members vote for acertain can¬
didate during aconvention, all the delega¬
te's votes go to the candidate.
U N I V E R S A L D E C L A R AT I O N O F
HUMAN RIGHTS, adop ted by the
General Assembly of the untted nations
in 1948, enumerates the human rights af¬
firmed by the UN Charter. These include
freedom of thought, conscience, and
religion; freedom of opinion and expres¬
sion; freedom of assembly and associa¬
tion; equality before the law; prottcrton
against arbitrary anest; the right to afair
trial; the right to own property; the right
to work and to choose one's work freely;
the right to equal pay for equal work; the
right to form and join trade unions; the
right to rest and leisure; the right to an
adequate standard of living; the right to
education. These rights are held up as a
standard for the signatory countries to
aspire to; they are not legally enforceable
obligations.
UNIVERSALISM, heretical Christian
doctrine that everyone will ultimately be
saved (see salvation). HFJi is denied. The
Universalist Church in the US was formed
by Hosea Ballou and other New England
nonconfo rmis ts .
UNIVERSAL POSTAL UNION (UPU),
aUN agency (since 1947) that determines
procedures for the reciprocal flow of
foreign mail. Its operations are based on
the first (1875) Universal Postal Conven-
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UR, or Ur of the Chaldees, ancient city
o f S M E S O P O T A M I A . A C e n t e r o f t h e
Sumerian civilization from c3000 BC, it
was conquered by the Akkadian sargon
c2340 BC- Anew dynasty arose c2060
BC under Ur-Nammu, who built the
famous ziGOURAT. After cl950 BC the city
came under Elam and Babylon. Destroyed
and rebuilt several times, it was finally
revived by Nebuchadnezzar II (c600 BC),
but then declined and was abandoned by
300 BC, isolated by the Euphrates R
changing its course. Ur was excavated by
Leonard Woolley.
U R A L M O U N TA I N S , l , 2 5 0 m i - l o n g
mountain system in WRussia. Running
N-S from the Kara Sea into Kazakhstan N
of the Aral Sea, they are the traditional
boundary between Europe and Asia. Mt
Narodnaya (6,214ft), in the Nsection, is
the highest peak. The Urals are heavily
forested and rich in minerals.
URANIUM (U), soft, silvery-white ra¬
dioactive metal in the actinide series; the
heaviest natural element. Uranium occurs
widely as pitchblende (uraniie), camolite
and other ores, which are concentrated and
converted to uranium (IV) fluoride, from
which uranium is isolated by electrolysis
or reduction with calcium or magnesium.
The metal is reactive and electropositive,
reacting with hot water and dissolving in
acids. Its chief oxidation states are -f4 and
+6. and the uranyl (UOẑ "*) compounds are

c o m m o n .

Uranium hM three naturally occuning
is^jpEs:<  ■■ '
l i f e 2 - . . . .

natural uranium is U"°' The isotopes may
be separated by fractional diffusion of the
volatile uranium (VI) fluoride. Neutron
capture by U~” leads to nuclear fission,
and achain react ion can occur which is

the basis of Nuq̂ AR reactc*s and of theATOMIC BOMB. U“* also absoibs neutrons
a n d i s c o n v e m d t o a n
PLUTONIUM '̂'""’'
be used as anuclear fuel. Uranium is the
starting material fex* the synthesis of the
TRANSURANIUM ELEMENTS. Some Of itS COm-
pounds are used to color ceramics.
AW 238.0, mp 1132‘C, bp 3818‘C, sg
19.05 (o).
URANUS, also known as Heaven, afig¬
ure of primitive Greek mythology. Ac¬
cording to Hesiod's Theogony. Gaea
(Earth), emerging from primevd Chaos,
produced heaven, the Mountains, and the
Sea. From Earth's subsequent union with
Heaven were bom the Titans, the Cy¬

clopes, and the Hecatoncheires.
URAf̂ S, the third-largest planet in the
SOLAR SYSTEM and the seventh from the
sun. Physically very similar to neptunb,
but rather laigw (53 mm +5% equatorial
radius), it otbiis the sun every 84.02 years
at amean distance of 19.2AU, rotating in
10.751). The plane of its equator is tilted
98* to the plane of its orbit, such that the
rotation of the planet and the revolution of
its five known moons, which orbit closely
parallel to the equator, are retrograde. In
1977 the planet was discovered to have
five rings, like those of Saturn but much
fa in ter.
URBAN, name of eight popes. Urban II
(reigned 1088-99) continu^ the reforms
and the smiggle against the emperor
HENRY IV begun by his great predecessor
GREGORY vu. At the Council of Clermont
(1095) he initiated the crusai^. Urban
III (reigned 1185-87) was absorbed in a
struggle with Emperor freoeiuck iBar-
barossa and his son henry vi.

Urban IV (reigned 1261-64) continued
the struggle against the Hohenstaufen
emperors and gave the crown of Naples
and Sicily to Charles I. The learned and
pious Saint Urban V(reigned 1362-70)
attempted to return the papacy to Rome
from Avignon and to effect areconcili¬
ation with the Eastern Church (1267-70;
see papacy).

Urban VI (reigned 1378-89) was in¬
volved in disputes with his cardinals
which precipitated the great schism.
Urban VIQ (reigned 1623-44) played an
ambiguous role in the thirty years war
through political opposition to the Roman
Catholic hapsburgs. An energetic ad¬
ministrator, he tried to increase ihe tem¬
poral power of the papacy.
URBAN COALITION, National, US or-
g^zaiion that works to solve problems of
city dwellers. Members identify problems
related to education, health care, housing,
and employment, and try to make local,
state, and federal governments, as well as
private organizations, aware of them.
URBAN LEAGUE, voluntary organiza¬
tion established to end racial discrimina¬

tion and to help minorities achieve politi¬
cal equality. Founded in 1910, the Lugue
works through its more than 100 local
groups throughout the US to provide job
training and employment opportunities for
minor i t i es .
URDU, Indie language of the Indo-
European family, aform of Hindustani
(see also hinn). It has borrowed heavily
from Arabic and Persian. Spoken by some

(half-ufe 4.5 XJO yr).
(half-life 7.1 xlOV) and U(half-
2.5 XICTyr) t h a n 9 9 % o f

o f... . _ i s o t o p e(PU"’) which (like U"0 c a n
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URSULA, Saint, 4ih-Mntury Christian
martyr. According to legend she and
11,000 British maidens returning from a
pilgrimage to Rome were martyred by
HUNS at Cologne. She is no longer official¬
ly recogniz^ by the Roman Catholic
C h u r c h .
LRSULINES, Roman Catholic religious
order of women, the first to be devoted
exclusively to the education of girls. The
order was founded in Brescia, Italy in
1535 by St. Angela Merici, with Sl Ur¬
sula as patron saint.
URUGUAY, the smallest republic in
South America, bordered by Argentina
(W), Brazil (N and E), the Atlantic and the
Rio de la Plata in theS.

20 million people, it is an official lan¬
guage of India and Pakistan.
UREA, carbamide-, the amide of carbonic
ac id, awhi te crysta l l ine so l id , the
endpcoduct of protein metabolism in many
animals, excreted in the urine. Urea’s
major uses ate as anitrogenous fertilizer,
to make urea-formaldehyde resins, and to
make barbiturates.
UREMIA, the syndrome of symptoms
and biochemical disorders seen in kidney
failure, associated with arise in blood
urea and other nitrogenous waste products
of PROTBN metabolism. Nausea, vomiting,
malaise, itching, pigmentation, anemia
and acute disorders of fluid and mineral
balance are common presentations, but the
manifestations depend on the type of dis¬
ease. rate of waste buildup, etc. Dietary
foods may reduce uremic syinptoms in
chronic renal failure but dialysis or
transplantation may be needed.
UREY, Hardd Clayton (1893-1981).
US chemist awarded the 1935 Nobel Prize
for Chemistry for his discovery of
deuterium, an isotope of hydrogen having
one proton and one neutron in its nucleus,
and who played amajor role in the
M A N H A T T A N H I O J E C T .

He was also important as acosmologist:
his researches into geological dating using
oxygen isototes enabled him to p̂ uce a
model of the atmosphere of the primordial
planet eaith; and hence to formulate a
theory of the planets having originated as
agaseous disk about the sun (see solar
system). He was aleading theorist about
the nature and origin of the moon.
URINE, waste product comprising a
dilute solution of excess salts and un¬
wanted nitrogenous material, such as urea
and deaminaied protein, excreted by many
animals. The wastes are filtered from the
BLOOD in the kidneys or equivalent struc¬
tures and stored in the bladixr till excre¬
ta. The passage of urine serves not only
to eliminate wastes, but also provides a
mechanism for maintaining the water and
salt concentrations and pH of the blood,

e x c r e t e t h e i r
ni trogenous wastes in urine, other
groups—birds, insects and fishes—excrete
them as ammonia or in solid crystals as
U R I C a c i d .

URIS, Leon (1924- ) . U S n o v e l i s t
known for such panoramic, action-filled
studies as Battle Cry (1953) and Exodus
0958). which covers the struggle to estab¬
lish and defend the state of Israel. Other
works include QB VU (1970) dealing with
N a z i w a r c r i m e s .

Official name: Oriental Republic of
Uru^ay
Capital: Montevideo
Area: 68,037sqmi
Population: 3,121,000
Growth ra te : 0 .6%
Language: Sp^ish
Religime: Roman Cathoiic
Monetary unit(s): 1new Uruguayan peso
= i O O c e n t e s i m o s

Land. Anarrow coastal strip rises to low
ridges (highest point 1,644ft), grassland
plains and wooded valleys. The climate is
temperate and rainfall (average 35in) is
spr̂  throughout the year. The Uruguay
and Negro are the chief rivers.
People. The people are mostly of Spanish
and Italian descent, and over 80% urban.
About two-fifths of the population live in
M o n t e v i d e o . T h e r e a r e s o m e 3 0 0 , 0 0 0
mestizos, mainly in the N.
Economy. The economy is based on cattle
and sbe^; meat, wool and hides provide
80% of the country’s exports. Wheat, oats,
flax, oilseeds, grapes, fruit and sugarbeei
are grown. Meat-packing and tanning are
the chief industries, and texti les, chemi¬
cals, plastics, electrical and other goods
are manufactured. There are important
fisheries, but few mineral resources.
History. The region was visited (1516)

W h i l e a l l m a m m a l s
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and settled (1624) by the Spanish, who
resisted Portuguese incursions and
founded Montevideo in 1726. Jos^ Artigas
led the independence movement 1810-20,
and Uruguay became independent in
1828. In the early 20th century, the
government under Josd Batlle yOrddBez
int roduced economic and soc ia l re forms

and Uruguay subsequently became one of
the most developed Latin American
countr ies.

Labor unrest and leftist Tupamaro giier-
r i i la act iv i t ies in the late l%0s led to a
military takeover in 1973. Repression in
the following years was widespiread. A
transitional president was installed in 1981
and the country returned to civilian rule in
1985.
UTAH, the Beehive Stale, mountain state
of the US West. The scenic Rocky Mts.
and Colorado Plateau occupy EUtah; W
Utah is adesert belonging to the Basin
and Range region. In the north-central part
of the state afertile valley comprising the
Great Salt Lake and the freshwater Utah
Lake contains most of the state’s popula¬
t ion .

Utah had been visited by fur-hunting
mountain men and crossed by mipents to
Oregon before Brigham Young, in 1847,
selected the green valley of the Great Salt
Lake as the Mormon "zion." In succeeding
years the Mormons overcame hardship,
natural disasters, and Indian attacks to cre¬
ate aprosperous agricultural community.
The area, meanwhile, had become part of
the US as aresu l t o f the Mex ican War.
Young was made governor of Utah Ter¬
ritory, but statehood was delayed until the
Church of Jesus Christ of Latter-Day
Saints renounced polygamy. Today over
two-thirds of the population are Mormons,
and the church’s predominance underlies
the state's strong cultural conservatism.
UTAH WAR (1857-58), in US history,
conflict between the US government and
Mormons in Utah Territory. In 1857 Presi¬
dent James Buchanan appointed anon-
Mormon, Alfred Gumming, to replace
Brigham young as territorial governor.
Young resisted, and during the winter of
1857-58 there were sporadic encounters
between the Mormon mi l i t ia and the US
army. In June 1858 the army entered Salt
Lake City and Gumming was installed as
g o v e r n o r .
U T E I N D I A N S , a N o r t h A m e r i c a n t r i b e
of the Califomia-Intermountain group
which once roamed parts of Ut„ Col. and
N . M . O r i g i n a l l y p e a c e f u l h u n t e r -
gatheren, they became marauders and

U t a h P r o fi l e
Name of state: Utah

Capital: Salt Lake City (Other cities:
Provo, Ogden)
Neighbors: Idaho Nev„ Ariz., N.Mex.,
Colo., Wyo.
Statehood: Jan. 4,1896 (45th state)
Fami l iar name: Beehive State
Area: 84,916sq mi
Population (1990): 1,723,000 (Rank: 35)
%change 1980-90:17.9
Density per sqmi: 21.1
%metropolitan: 77.5
Electoral votes: 5
Racial comp.: White, 93.8%; black.
0.7%; Hispanic, 4.9%; Asian, 1.9%;
Amerind, 1.4%
Per capita money income (1989):
$9,296 (Rank: 44)
Elevation: Highest-I3,498ft., Kings Peak
Lowest-2,000ft , Beavcrdam Creek
Motto: Industry
State flower; Sego lily
State bird: Seagull
State tree: Blue spruce
State song: "Utah, We Love Thee"
I N D U S T R Y A N D T R A D E
Gross state product (1989):
S24.7 bil. (Rank: 36)
Farm products: Cattle, dairy products,
hay, turkeys
Farm marketings (1989):
$0.7 bil. (Rank; 38)
Manufactures: Machinery, transportation
equipment, food products, electrical
equipment
Value of mfrs. shipped (1989):
$10.7 bil, (Rank: 39)
Mining: Petroleum, coal, natural gas

buffalo-hunters after obtaining Spanish
horses in the 18(X)s. Some 4,000 now live
in Col. and Ut.
UTERUS. See womb.
UTILITARIANISM, atheory of cthics
that the rightness or wrongness of an ac¬
tion is determined by the amount of happi¬
ness its consequences produce for the
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UVA, the pigmented layer of the eye,
lying beneath the outer layer.
UVULA, afleshy extension of the soft
palate hanging atove the throat. Also a
similar proces in the cerebellum.
UXMAL, ruined city in Yucatin, Mexico.
Built by the mayas, it flourished AD
C600-900 and has some fine examples of
the late-classical Puuc style of architec¬
ture. It was finally abandoned AD cl450.
UZBEKISTAN, independent republic in
central Asia, formerly the Uzbek Soviet
Socialist Republic of *e USSR.

greatest number of pwple. Although the
good action is that which brings about the
greatest amount of happiness, it is not de¬
pendent on motive; an agent’s bad motive
may lead to others’ happiness. The theory
dates from the 18th-<entury thinker
Jeremy bbnt«am who believed that actions
were motivated by pleasure and pain and
that happiness can be assessed by the
quantity of pleasure; but J. S. MILL'S
Uiilitarianism (1863) argued that some
pleasures should be sought for their intrin¬
sic quality.
UTILITY, in classical economics, defines
the psychological satisfaction of consum¬
ing agiven quantity of aparticular go<^
or service. It is an important concept in
explaining demand and command ahigher
PRICE (see SUPPLY and demand).
UTOPIA, term now used to denote any
imaginary ideal state. Based on Greek
words meaning "no place," it was coined
by Sir Thomas mcwe as the title of his
Utopia (1516), in which he described a
just society firee of internal strife. Bluep¬rints for such societies have been offer^
by many other authors, ranging from
PLATO to MAKX. Utopian thinking in 19th-
century America was largely influenced
by the theories of Fourier; utopian expoi-
ments included Brook Farm (1841-47); a
popular utopian romance was Edward
Bellamy’s Looking Backward (1888). Al-
dous Huxley’s Brave New World (1932)
and-George orwell's 1984, by contrast,
are dystopias, or satirical attacl̂  on totali-
tarian/utopian schemes.
UTRECHT, Peace <rf (1713-14), aseries
of treaties between &igiand, Ranee, the
Netherlands, Portugal, Russia, Spain and
the Holy Roman Empire which «Hiciuded
ti le War of the Spanish succession (see
also FRENCH AND INDIAN WARS).

It maiked the end of aperiod of French
expansion and the beginnings of the
British Empire. Britain gained New¬
foundland. Acadia (Nova Scotia) and the
Hudson Bay Territory from France, which
retained New France (Quebec), recog¬
nized the Protestant succession in England
and renounced phujf vof Spain’s claim to
the French throne. From Spain, Britain
gained Gibraltar and Minorca and a
monopoly over the slave trade. Austria
gained h l̂an, Naples, Sardinia and the
Cathol ic Netherlands.
U T R I L L O , M a u r i c e ( 1 8 8 3 - 1 9 5 5 ) ,
French painter best known for his Paris
street scenes. His finest works, painted be¬
tween about 1908 and 1914, capture the
atmosphere of old Montmartre.

Offic ia l name: Uzbek is tan
Capital: Tashkent
Area: 173,522sq mi
Population: 15,391,000
Language: Uzbek
Religion: Sunni Muslim

Land. Uzbek is tan i s bordered by
Kazakhstan mi the Nand W, Turkmenis¬
tan and Afghanistan on the S. and
Tajikstan and Kirghizia on the E. The SE
is mountainous, the NW largely desert.
Winters are short and cold, summers long
and hot.
People. Uzbeks, aTurko-Mongol people,
constitute 69% of the population, Russians
11%, Tatars. Kazakhs, and Tajiks 4%
each.
Economy. Cotton and rice are the prin¬
cipal crops, made possible by extensive
irrigation. IndusDialization has been rapid
since WWll, when many factories were
moved there from European Russia for
security.
History. Turicic nomads and their Mongol
conquerMS formed the basis of the Uzbek
people. Russia conquered the several
Uzbek khanates in the 19th century. Uz¬
bekistan became aconstituent republic of
the USSR in 1924. Under the Soviets, ir¬
r igat ion agr icul ture and forced in-
dustral izat ion caused havoc with the en¬
v i r o n m e n t . U z b e k i s t a n d e c l a r e d i t s

independence in 1991. Amember of the
Commonwealth of Independent States, it
was admitted into the UN in Mar. 1992.
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nei ther conduct heat nor t ransmit sound
waves. Because al l materials which sur¬
round aspace have adefinite vapor pres¬
sure, aperfect vacuum is an impossibility
and the term is usually used to denote
merely aspace containing ^or other gas
at very low pressurc. Pressures less than
0.1 Pa occur naturally about 800km above
the earth’s surface, though pressures as
low as O.OInPa can be at ta ined in the
laboratory. The low pressures required for
many physics experiments are obtained
using various designs of vacuum pump.
VACUUM TUBE, glass or metal en¬
velope that controls electronic currents
that are necessary to operate electronic
equipment like radios, televisions, and
computers. It gets its name fiom the fact
that a lmost a l l a i r i s removed f rom the
tube for it to work.

VAGINA, amuscular tube belonging to
the female genital organs, measuring
about 3.5 in in length. When awoman
stands erect, the vagina does not descend
vertically but is directed downward and
forward from the uterus at an angle of
about 70 degrees.
VAGINITIS, any type of vaginal infec¬
tion. It is usually characterized by on ab¬
normal vaginal discharge and symptoms
such as vaginal pain, itching, painful inter¬
course, and painful urination. One out of
three women consulting agynecologist is
suffering from vaginitis.
VALENCE, the combining power of an
element or liidical, which may be defined
as the number of atoms of hydrogen (or its
equivalent) that one atom of the element
o r o f a r a d i c a l w i l l c o m b i n e w i t h o r
replace.
VALENCIA, third-largest Spanish city in
ESpain on the Turia R. ARoman settle¬
ment (138 BC), it came under the Moors
c750-I238. Today it is acommercial and
industrial center. Pop 729,000.
VA L E N S ( A D c 3 2 8 - 3 7 8 ) ,
emperor of the East 364-78, brother of
VALEHTTNiAN I. Hc defeated die visiooths
(369) and fought against Persia (372-76).
The Visigoths, admitted into the Empire
in 377, revolted and defeated him at adri-
A N O T L E .

VALENTINE, Saint, aChristian priest in
Rome who was martyred AD c270. His
traditional association with love probably
reflects the near coincidence of his feast-
day (Feb. 14) with the ancient Roman fer¬
tility festival of Lupercalia (held Feb. IS).
Hie practice of sending Valentine cards
dates from the 19th century.
VALENTINIAN, name of three Roman

V
22nd letter of the English alphabet. Its
origins are the same as those of the letter
U, out of which it developed. In English
the use of "v" for the consonantal sound
was firmly established by the 17th cen¬
tury. "V" stands for five in Roman
numera ls .

VAAL, river in South Africa, flowing
about 750mi SW from SE Transvaal to the

Orange R. It forms the Transvaal-Orange
Free State boundary and is used for irriga¬
tion and Witwatersrand industry.
VACCINATION, method of inducing lm-
MUNTTY to INFECTIOUS DISEASE duC tO BAC¬
TERIA or viRuses. Based on the knowledge
that second attacks of diseases such as
SMALLPOX were uncommon, early methods
of protection consisted of inducing im¬
munity by deliberate inoculation of
material from amild case. Starting from
the obse rva t i on t ha t f a rm wo rke rs who
had accidentally acquired cowpox by
milking infected cows were resistant to
smallpox, lENNBR in the 1790s inoculated
cowpox material into nonimmune persons
who then showed resistance to smallpox.
PASTEUR extended this work to expe¬
r imenta l
ANTHRAX and RABIES.

The term vaccination became general
for all methods of inducing immunity by
inoculation of products of the infectious
organism, antitoxins were soon deve¬
loped in which specific immuniO' to dis¬
ease TOXINS was induced.

Vacc ina t i on l eads to t he fo rma t i on o f
antibodies and the ability to produce large
quantities rapidly at alater date (see anti¬
bodies and ANTtGENS); this gives protection
equivalent to that induced by an attack of
the disease. It is occasionally followed by
areaction resembling amild form of the
disease, but rarely by the serious manife¬
sta t ions . Pat ien ts on s tero ids , w i th im¬
munity disorders or eczema may suffer
severe reactions and should not generally
receive vaccinations.

VACUUM, any region of space devoid of
ATOMS and molecules. Such aregion will

c h i c k e n C H O L E R A , h u m a n

R o m a n
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or river erosion. Young valleys are nar¬
row, steep-sided and V-shap ;̂ mature
valleys, broader, with gentler slopes.
Some. RiFr valleys, are the result of col¬
lapse between faults.

Hanging valleys, of glacial origin, are
side valleys whose floor is considerably
higher than diat of the main valley.
VALLEY FORGE, revolutionary war
encampment of Washington’s cwm-
neotal army on the Schuylkill R, 22mi
MW of Philadelphia, Pa., Etec. 1777-June
1778. The army of 11,000 men was nearly
destroyed by aharsh winter and lack of
supplies. Hundreds of soldiers died, many
deserted, and mutiny was feared. But
morale was restored, and the Prussian
B a r o n v o n s t e u b e n i n t r o d u c e d e f fi c i e n t
drilling.
VALLEY OF THE KINGS, long, nar¬
row defile in western Thebes, Egypt,
burial site of almost all the pharaohs of the
18th, 19th, and 20lh dynasties (1567-1085
BC), from Thutmose 1onward. Located in
the hills behind Dayr al-Bahri, the 64
known tombs exhibit avariety both in
plan and in decoration.
VALOIS, House of, French royal dynas¬
ty, 1328--1589. Starting with phiup vi
(1328-50) the direct line ended with Char¬
les Vin, who was followed by Louis xu
(1498-1515) of the ORLfiANS branch. The
Angouleme branch succeeded, ending in
henry m(1574-89).
VALUE-ADDED TAX (VAT), atax on
the value added to goo^ or services at
each stage in their fwoduction and dis¬
t r i b u t i o n . I n e f f e c t , VAT i s a s a l e s t a x
computed on the difference between what
aproducer pays for araw material or
semi-finished product and what he sells it
for. The cost of the tax is borne ultimately
by consumers,

it is aregressive tax because it bears
most heavily on low-income people who
spend more and save less than those with
high incomes. For government, VAT has
the advantage of being broader than most
sales taxes and thus produces large
revenues even at low rates.
VALVE, mechanical device which, by
opening and closing, enables the flow of
fluid in apipe or other vessel to be con¬
trolled. Common valve types are generally
named after the shape or mode of opera¬
tion of the movable element, e.g., cone, or
needle, valve; gate valve; globe valve;
poppet valve; and rotary plug cock. In the
bunerfly valve adisk pivots on one of its
diameters.

Self-acting valves include; safety val-

emperors of the West.
Valentinian I(321-375) reigned from

364 and made his brother, val^s,
emperor of the East. He successfully
secured the Western Empire’s borders
against barbarian attacks.

Valentinian II (371-392), his son, was
nominally emperor from 375. His brother
Gratian held power until 383, when Maxi¬
mus took con t ro l o f mos t o f the Wes t .
Valentinian fled in 387, but was restored
by THEODOSIUS Iin 388. He was later mur¬
dered. Galla Placidia was regent for her
son, VakntiniaD lU (419-455), emperor
from 425. His reign was disturbed by HUN
and VANDAL invasions. In 454 he inurdered
Aetius (virtual ruler of the empire from
433). whose followers then killed him.
VALENTINO, Rudolph (1895-1926),
I t a l i a n - b o r n A m e r i c a n c i n e m a a c t o r ,
known as "the great lover.” The greatest
romantic male star of the si lent film era,
Va l e n t i n o ’ s c r e d i t s i n c l u d e d 7 7 i e F o u r
Horsemen of the Apocalypse (1921), The
Sheik(\92l) and Blood and Sand (1922).
VALERIAN (cl9Oc260), Roman emperor
(253-60). In 257 he campaigned against
the Persians in the East but in 260 he was
defeated and captured by the Persian
emperor, shapur i. and died in captivity.
VALERY, Paul (1871-1945), French
poet, essayist and critic. His early verse.
Album de Vers Anciens (1920). was
influenced by mallarm£. His best-known
works are La Jeune Barque (1917) and Le
Cimetiire Marin (1920). He wrote on
poetry in Monsieur Teste (1896), and on
philosophical and critical themes.
VALHALLA, in Norse mythology, the
vast splendid "hall of the slain," in asoard
where warriors killed in battle were enter¬
tained by ODIN. On Ragnarok, the day of
doom, they were to march out with Odin
to battle with the giants.
VA L L A N D I G H A M , C l e m e n t L a i r d
(1820-1871), US Representative from
Ohio (1858-63), leader of the pro-South
COPPERHEADS during the civil war. and a
KNIGHTS OF THE GOLDEN CIRCLE commandeT-
Court-marlialed for "treasonable" sympa¬
thies (1863) he was "exiled" to the Con¬
federacy. He returned to Ohio in 1864. but
his political influence waned after the
C T V I L W A R .

VALLEF^ Rudy (Hubert Prior Valiee;
lWl-1986), US singer and bandleader,
host (1929-39) of apopular radio variety
show. He also appeared in films and on
Broadway.
VALLEY, long narrow depres.sion in the
earth’s surface, usually formed by glacer
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ves, usually spring-loaded and designed to
open at apredeteimincd pressure; non-
retum valves, which permit flow in one
direction only, and float-operated valves,
set to shut off afeeder pipe before acon¬
tainer overflows.

VAMPÎ  in folklore, aspirit of the
dead, which left its grave at night to suck
the blood of living persons. Victims who
died would be decapitated or buried with a
stake through their hearts, to prevent them
from also becoming vampires. (See dra-
CULA: STOKER. BRAM.)
VAMPIRE BATS, BA're which feed on
the blood of larger mammals and birds;
the only parasitic mammals. Aslit is cut
with the teeth and blood lapped from the
wound, anticoagulants in the saliva ensur¬
ing aconstant flow. They occur in South
and Middle America.

VANADIUM, chemical element: symbol
V; at.wt 50.9414; at.no. 23; valence 2,3,4,
or 5. Found combined in various minunis,
coal, and petroleum, vanadium is the 22nd
m o s t a b u n d a n t e l e m e n t i n t h e e a r t h ' s
crust. Vanadium metal, sheet, strip, foil,
wire, and tubing have found use in high-
temperature service, in the chemical in¬
dustry, and in bonding other metals.
VAN ALLEN BELTS, the belts of high-
energy charged particles, mainly PROTONS
and ofcntoNS, surrounding the earth,
n a m e d f o r Va n A l l e n , w h o d i s c o v e r e d
them in 19.58. They extend from afew
hundr^ to about 50.000km above the
earth’s surface, and radiate intensely
enough that astronauts must be specially
protected from them. The mechanisms
responsible fcv their existence are similar
to those involved in the production of the
A U R O R A .

VA N B U R E N , M a r t i n ( 1 7 8 2 - 1 8 6 2 ) .
ei^th US president (1837-41), political
heir to jackson. Aconsummate polidcian,
he was called "the little magician" for his
political maneuvering, use of patronage
and power over the press.

Of Dutch descent and bom in Kinder-
hook. N.Y.. the son of afarmer and tavern
keeper, he studied law locally and was ad-
mined to the bar (1803). He entered
politics, was elected to the N.Y. senate
0813-20), became prominent among the
D e m o c r a t s a n d r i v a l e d D e W i t t c u n t o n
fo r con t ro l o fN .Y.

Elected to the US senate for 1821-28,
he maintained his power through Tam¬
many HALL and his creation of the political
group called the Albany Regency. As a
Jeffersonian Van Buren s tood for s ta tes
RiGKTS and opposed internal in^rove-

ments. After unsuccessfully promoting W.
H. CRAWFORD in 1824, he supported
General Jackson for president in 18̂ .

Briefly N.Y. governor for 1828-29, he
became Jackson’s secretary of state. One
of the most powerful men in Washington,
be developed the spoils system. His resig¬
nation in 1831 assisted Jackson in remov¬
ing the followers of vice-president cai,
HOUN from the government. Van Buren
was Jackson’S vice-president 1832-36,
and in 1836 won the presidency for the
Democrats. Shortly after his inauguration
afinancial panic broke out, bringing Van
Buren great unpopularity. One crisis
remedy was the Independent Treasury
System, passed by Congress in 18̂ . Van
Buren also settled the Caroline affair and
the Aroostook War 0838-39), aUS-Ca-
nadian border conflic t . Pres ident ia l can¬
didate again in 1840, be was defeated by
William harxison'S "log cabin and hard
cider" campaign in which Harrison’s fton-
lier background was contrasted with Van
Buren’s alleged luxurious tastes.

In 1844 Van Burui failed to receive the

Democratic nomination because he op¬
posed the annexation of Texas. He ran in
1848 for the anti-slavery free son. party,
splitting the Democrats and contributing
to Zachary taylor svictory. At the out¬
break of the CIVIL war he supporod Lin¬
c o l n .

VANCE, Cyrus (1917-), US public offi¬
cial. AWall Street lawyer, he was secretfr-
ry of the army (1962-63) and deputy
secretary of defense (1964- 67). An ex¬
perienced diplomatic troubleshooter, he
served as President Jimmy Carter ’s
secretary of state (1977-80) before resign¬
ing in protest over the abortive attempt to
rescue US diplomatic hostages in Iran.
VANCOUVER, George (1757-1798),
English explorer. He took part in Captain
COOK'S voyages (1772-80) and in 1791-94
led an expedition which explored the
Pacific and surveyed the American coast
from San Luis Obispo, Cal., to British
Columbia. He made surveys of Vancouver
Island and the Strait of Georgia, visited
Cook’s Inlet, Alaska, and fail^ to find a
n o r t h w e s t p a s s a g e .

VANCOUVER, largest city in British
Columbia, on the Burrard Inlet . Strai t of
Georgia, and third-largest in Canada. It
is an important Pacific port and amajor
manufacturing center for wood, paper,
iron, steel and chemical products.

Other industries are shipbuilding, oil
refining and fish processing. After becom¬
ing the terminus of the trans-Canada rail-
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1914), established the lOO.OOOacre
B i l t m o r e e s t a t e n e a r A s h e v i l l e , N . C .
Harold Steriiog Vanderbilt (18S4-1970)
won the america-s cup three tinies and in¬
vented contract bridge.
VANDERLYN, John (1775-1852), US
painter of portraits and historical scenes,
including the Landing of Columbus in the
US Capitol. More popular in Europe than
in America, he died in poverty.
VA N D E R M E E R , J o h n S a m u e l
{1914- ), US baseball player, left-handed
pitcher for the Cincinnati Reds who in
1938 threw consecutive no-liitters against
the Boston Braves and Brooklyn Dodgers.
VAN DER MEER, Simon (1925- ) ,
Dutch physicist who shared the Nobd
Prize for Physics with Cario Rubbia for
their leading roles in planning and execut¬
ing the experiments, repotted in 1983, that
demonstrated the existence of elementary
particles called intermediate vector
bosons.

VA N D E R W E Y D E N , R t ^ e r . S e e
WEYDEN. ROGIER VAN DER.
VANDEVANTER, Willis (1859-1941),
US jurist, associate justice of the US
Supreme Court (1910-37), an archconser-
vative opponent of the new deal. His
resignation was influential in causing
Congress to reject President Franklin
ROOSEVELTS plan to enlarge the court as a
means of circumventing its conservative
m e m b e r s .

VAN DINE, S. S. (Willard Huntington
Wright; 1888-1939), US mystery writer,
creator of detective Philo Vance, who ap¬
peared in twelve novels during the 1920s
a n d 1 9 3 0 s .

VA N D O R E N , C a r t C l i n t o n ( 1 8 8 5 -
1950), US writer and editor. He wrote
criticism, fiction, history, and biography,
receiving (1939) aPulitzer Prize for his
life of Benjamin Franklin.

His brother, Mark Van Doren (1894-
1972), apoet and critic, taught (1920-59)
at Columbia U., where he was especially
noted for his courses on Shakespeare. His
Collected Poems (1939) receiv^ aPulit¬
zer Prize.
VANDUSEN, Henry P i tney (1897-
1975), US Protestant theologian. A
prominent liberal, he was an advocate of
the SOCIAL GOSPEL and aleader of the
ECUMENICAL MOVEMENT. He was president
of Union Theologica] Seminary in New
York (1945-63) and afounder of the
WORLD COUNCIL (M> CHURCHES (1948).
VAN DUYN, Mona (1921- ), US poet
who taught (1950-67) at Washington U.
in St. Louis. Her collection Near Changes

road (1886) it rapidly expanded. Pop
1,381,000.
VANDALS, ancient Germanic people.
They gradually migrated from Sof the
Baltic to Pannonia and IDacia. In the 5th
century they invaded the Roman Empire,
ravaging Gaul and Spain. Under Genseric
they established astrong Vandal kingdom
in North Aftica (429) which extended to
Siciiy, and in 455 they sacked Rome. The
Vandas were finally defeated by the
Byzantine Belisarius, after which they dis¬
appeared as aunified people.
VAN DE GRAAFF, Robert Jemison
(1901-1967) physicist and inventor of the
Van de Grâ  generator, aparticle gener¬
ator chat has found widespread use not
only in fundamental atomic research but
also in medicine and industry.
VAN DE GRAAFF GENERATOR,
device for producing avery high electros¬
tatic potential. It depends for its operation
on deposition of acharge on amoving belt
of insulating fabric. This charge is con¬
veyed on the belt into asmooth, well-
rounded, well-insulated metal shell, where
it is removed, passing to the metal shell.
The shell increases in potential until
electric breakdov/n occurs or load current
balances charging rate.
VA N D E G R M T, A l e x a n d e r A r c h e r
(1887-1973), US Marine Corps officer.
He led the 1st Marine Division in the in¬
vasion (Aug. 1942) and then the defense
of Guadalcanal. In Mar. 1943 he became
the first Marine to hold four-star rank.
VA N D E N B E R G , A r t h u r H e n d r i c k
(1884-1951), US Republican senator from
Mich. (1928-51). Aleading isolationist
until PEARL HARBOR, he was an important
architect of the post-WWn bipartisan
foreign policy, supporting the UN, nato
and the MARSHALL PLAN (1949).
VANDERBILT, wealthy American fami¬
ly whose fortune was built on steamship
and railroad empires. Cornelius Vander¬
b i l t (1794- I877k known as "Com¬
modore," began with aferry service which
grew into an international steamship busi¬
ness. In the 1860s, he purchased anumber
of small Erailroads. His group dominated
the NE by the 1870s and controlled the
New York-Chicago route. He established
Vanderbilt University at Nashville, Tenn.

His son, William Henry Vanderbilt
(1821-1885), was president of the New
York Centrd Railroad and his eldest son,
Cornelius Vanderbilt II (1843-1899),
next controlled the rail empire and
amassed ano the r fo r tune . Ano the r son ,
George Washington Vanderbilt (1862—
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won the 199! Pulitzer Prize for poetry. In
1992 she was named US poet laureate.
VAN DYCK, Sir Anthony (1599-1641).
Flemish baroque portrait and religious
painter. He was apupil of rubei^ and his
portrait style, influenced by his study of
Venetian art. was one of elegantly posed
figures and rich but refirted color and han¬
dling, particularly of materials.

He painted Italian and English nobility
and was court painter from 1632 to Char¬
les Iof England, who knighted him. He
had great influence on the development of
English art.
VAN EYCK, Jan (cl390-1441). Flemish
painter, the leading early Netherlandish
a r t i s t w h o c o l l a b o r a t e d w i t h h i s o l d e r
brother Hubert (cl370-1426) on his most
famous painting, the Ghent altarpiece.
Complete in 1432, it comprises more
than 250 figures in 20 p^els. Van Eyck’s
other important works include anumber
of portraits, among which Giovanni Ar-
nolfini and Hix Bride (1434) is especially
fami l iar. A l l are remarkable for real is t ic ,
closely observed details. He was the Erst
painter to develop effects of richness, bril¬
liance and intensity in oil paint.
VAN GOGH, Vincent (1853-1890) ,
Dutch posTtMPRESsiONiST painter. His
early, dark-toned work, done in Holland,
focuses on peasant life. Later (1886-88),
in Paris, he met gaucuin and seukat. In
1 8 8 8 h e m o v e d t o A r l e s , i n s o u t h e r n
France, where—among many other paint¬
ings—he produced Sunflowers in adirect
style and the symbolic The Night Caff
using color suggestively. After afit of
insanity, in which he cut off his left ear
(1889), he painted at the asylums of St.
R6my and Auvers. In Portrait of Dr.
Cachet (1890) he attempted to express
ideas and emotion in and through paint.
He committed suicide.
V A N R E N S S E L A E R , K i l i a e n ( 1 5 9 5 -
1643), Dutch colonizer and leading
landowner. Amember o f the Dutch West
India Company, he established the manor
of Rensselairswyck on the banks of the
Hudson River, south of Albany.
VANUATU, formerly New Hebrides, in¬
dependent republic composed of about 80
small islands, extmding for about 500mi
in the WPacific Ocean.
Land. The largest island. Espiritu Santo
(l,524sq mi), is followed in size by Efete.
site of Vila, the capital. The islamk are of
volcanic origin, and there are six active
volcanoes. The rugged, mountainous inte¬
riors. densely covered with tropical rain
forests, give way to narrow coastal strips

where mos t o f t he i nhab i tan ts l i ve . SE

trade winds prevail: rainfall averages 90in
per year.

Official name: Republic of Vanuatu
Capital: Vila
Area:4,707sqmi
PopuLation: 170,500
Growth ra te : 3 .1%
Languages: Bislama, English. French
Religions: Christian, animist
Monetary unit(s): 1Australian dollar «
100 cents; 1vatu= 100 centimes

People and Economy. The inhabitants,
90% Melanesian, spe^ avariety of dif¬
ferent dialects, giving rise to amutually
intel l igible pidgin. There are small
Q i i nese , B r i t i sh and F rench m ino r i t i es .
About 70% of the people live in rural vil¬
lages, practicing traditional subsistence
agriculture, raising coconuts, other fruits,
yams, taro and pigs for both food and
ceremonial purposes. Industries process
copra, fish and beef for export. Man¬
ganese has been mined since 1961.
Tourism declined after independence, but
special tax taws have made Vanuatu a
banking center. The economy was devas¬
tated by acyclone in 1987.
History. Settlements existed at least as
early as 1300 BC. but it was not until the
18th century that the British and French
explored the islands. During the 19th ceo-
tu^ strife broke out between native
inhabitants and British and French settlers,
in 1906 ajoint Bri t ish-French con¬
dominium was established to rule the is¬
l a n d s . I n 1 9 8 0 o n t h e e v e o f i n d e ¬
pendence, fighting broke out on Espiritu
Santo, where guerrillas demanded separate
status. Fighting ended after British and
French peacekeeping forces arrived, and
independence was granted.
VAN VECHTEN, Carl (1880-1964), US
music critic, novelist and photogr^her.
He wrote TTte Music of Spain (1918),
novels such as Peter wfujfle (1922) and
Nigger Heaven (1926), and an autobiog¬
raphy. Sacred and Profane Memories
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apetroleum oil. Lacquer, the origina]
wood varnish, is the sap of the varnish
t r e e .

VASCULAR SYSTEM, the blood cir¬
culat ion system, comprising blood,
ARTCRIES. CAPI1.1 ARIES, VEINS and the HEART
the LYMPH vesse l s f o rm a fu r t he r sub¬
division. Its function is to deliver nutrients
(including oxygen) to, and remove wastes
from, all organs, and to transport hormo¬
nes and the agents of body defense.
VASECTOMY, form of family planning
in males in which the vas deferens on each
side is ligated and cut to prevent sperm
from reaching the seminal vesicles and
hence the urethra of the penis. It does not
affect ejaculation but causes permanent
ster i l i za t ion .
VASSA, Gustavus (born Olaudah Equi-
ano; 1745-1801), African slave in North
America. After receiving his freedom he
settled in England. His The Interesting
Narrative of the Life of Olaudah Equiano
orGustavus Vassa. TheAfrican{\li9)m-
fluenced the US antislavery movement.
VATICAN CITY, the world’s smallest
independent state, in Rome, Italy, ruled by
the Pope, and the spiritual and administra¬
tive center of the roman cathchjc church.
The city is dominated by saint pbter'S
BASILICA and by the Vatican Palace, the
largest residential palace in the world. The
city has many art treasures in the sistine
CHAPEL, the Vatican Museum, and the
Vatican Archive and Library which con¬
tain many priceless manuscripts.

(1932).
Subsequently he took up photography

and promoted Negro culture at Yale U.
VAPOR, asubstance which, though pre¬
sent in the gaseous phase, generally exists
as aliquid or solid at room temperature.
The words vapor and gas are often used
interchangeably. Gas is more frequently
used for asubstance that generally exists
in the gaseous phase at room temperature.
Thus one would speak of iodine or carbon
tetrachloride vapors and of oxygen gas.
VARtSE, Edgard (1883-1965), French-
bom US composer. Trained under roossel
and D’iNDY. he went to the US in 1915 and
became acitizen in 1926. In 1921 he
helped organize the International Com¬
posers Guild to promote such avant-gar¬
dists as berg, SCHOENBERG and WEBERN. He
explored new rhythms, harmonies and the
effects of dissonance. From the 1950s his

compositions used electronic equipment.
VARGAS, Getul io Dornel les (1883-
1954), president of Brazil 1930-45 and
1951-54. He set up a"New State" (1937),
and astrongly centralized government-
promoted industrial, economic and social
development. Opposition during his
second terra led him to commit suicide.
VARGAS LLOSA, Mar io (1936- ) ,
Penivian novelist whose works powerfully
depict contemporary Latin American
political and social life. He is best known
for Time of the Hero (1962), The Green
House (1965) and Conversation in the
CathedraU\970). In 1990 Vargas Liosa
was an unsuccessful candidate for presi¬
dent of Peru.
VARICOSE VEINS, enlarged or tor¬
tuous VEINS in the legs resulting from in¬
competent OT damaged valves in the veins,
with the pressure of the venous blood
causing venous distension and subsequent
changes in the vein wall. Although un¬
pleasant in appearance, they are more im¬
portant for causing venous stagnation,
with skin eczema and ulcers on the inside
of the ankle, hemorrhage and edema.
Treatment is by stripping or sclerosing in¬
jections.
VARNISH, solution of resin which dries
to form ahard transparent film; widely ap¬
plied to wood, metal and masonry to im¬
prove surface properties without changing
appearance, "niere are two main types:
"spirit varnishes," consisting of naturi or
synthetic resins dissolved in avolatile sol¬
vent such as alcohol; and "oleo-resinous
varn i shes "—more res i s tan t t o hea t and
weather—which are mixtures of resins
and drying oils dissolved in turpentine or

Official name: State of the Vatican City
Area:0.15sq mi
Population: 778
Languages: Italian, Latin (administrative
and legislative)
Religion: Roman Catholic
Monetary uoit(s): 1lira= 100cen(e.<iimi

The Vatican has its own currency,
postage stamps, broadcasting station,
bank, railroad station, newspaper (LOs-
servatore Romano) and army of Swiss
guards. The city does not have income tax
and there is no restriction on the import or
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export of funds. It maintains diplomatic
relalions with many countries through am¬
b a s s a d o r s c a l l e d n u i u i o s a n d s e n d s
apostolic delegates to other countries,
inc luding the US and Canada, for
religious matters. The official inde¬
pendence of the Vatican City from Italy
w a s e s t a b l i s h e d i n 1 9 2 9 i n t h e l a i t r a n
TREATY between the paeacy and the Itali¬

a n g o v e m m e m .
VATICAN COUNCILS,
recent Roman Cathol ic ecumenical coun¬
cils, held at the Vatican.

The First Vatican Council (1869-70),
summoned by Pius DC. saw ultramw-
TANiSM's triumph. It restated traditional
dogma against materialism, rationalism
and liberalism. On the pap^ immacy. it
defined the pope's juriŝ ction as univer¬
sal and imme^ate; it also declared the
pope to be infallible when, speaking ex
cathedra, he defines adoctrine of faith or
morals. Some dissenters seceded as ou>
C A T H O U C S .

The Second Vatican Council (1962-
65). summoned by John XXIIl. aimed at
renewal of the Church, the updating of its
organizadOD and attitude to the modem
world, and the ultimate reunion of all
Christian churches (see ecumenical move¬
ment). Protestant and Orthodox observers
attended. Along with calling for areform
of the MINISTRY and liturgy, including in¬
creased lay participation and use of ver¬
nacular languages, the Council decreed
that the bishops with the pope form abody
Ccollegiality") and that the Virgin mary is
"Mother of die Church."
VAUDEVILLE, term for variety shows,
deriving from Vau de Vire, aFrench val¬
ley and source of 15th-century songs, or
from Voix de Ville, French street songs. It
was applied from the 1880s to US shows
wi th mus ica l , comic , dramat ic , acrobat ic
and juggling acts. Noted artists included
E d d i e C a n t o r . W i l l R o g e r s a n d W. C .
FtiLDS. Vaudeville declined in the 1930s.

VAUGHAN WILLIAMS, Ralph (1872-
1959), English composer. He was in¬
fluent by secular and religious Tudor
music and thus acquired methods of ex¬
pression which differed from traditional
classical music. His works, many drawing
on English folk music, include Norfolk
Rhaps îes (1906-07), Fantasia' on a
Theme of Tallis (1909), nine symphonies
and five operas.
VD. See venereal diseases.

VEBLEN, Thors te in Bunde (1857-
1929), influential US economist and social
theorist. In Theory of the Leisure Class

(1899) he used die satirical concept of
"conspicuous consumption" (that pwple
acquire goods for their status, rather than
for their utility or value). The Theory of
Business Enterprise (1904) attacked the
capitalist system, and The Engineers and
the Price System (1921) foreshadowed
technocracy.
VEDA (Sanskrit: knowledge), most an¬
cient of Indian scriptures, b̂ eved to have
been inspired by God, and basic to Hin¬
duism 'Ibere are four Samhitas or collec¬
tions of MANTRAS—the Rig, Yajur, Saroa
uid Atharva-Veda. The oldest may date
from 1500 BC. Vedic literature consists of
the Veda i tself , the Brahmanas and Ara-
nyakas (later expository supplements), and
the UPANISHADS.
VEDANTA (Sanskrit: end of knowledge),
system of Hindu philosophy, based at first
on the UPANISHADS (the final pan of the
veda), and later on the Brahma Sutras.
commentaries on the Upanishads, which
date from the 1st century AD. The Vedait-
ta concern the relat ion of the indiv idual
(atman) to the Absolute (Brahman).
VEGA, also known as Alpha Lear,
brightest star in the northern constellation
Lyra and fourth brightest in the ni^t sky.
with avisual m^nitiude of 0.04. It is also
one of the sun's nearest neighbors, at a
distance of about 26 light-years.
VEGA, F41ix Lope de. Sm lope de vega.
p fi u x .

VEGETABLE, general term for the
edible pan of aplant. Vegetables are ex¬
cellent sources of vitamins, iron, and cal¬
cium.
VEGETABLE OIL, substance obtained
from the seeds of plants and the fieshy
part of fruits. It consists almost entirely of
fat, an important part of ahealthy diet.
Soybean oil is the most commonly used
vegetable oil in the US.
VEGETARIANISM, the restriction of
one's food to substances of vegetable
origin. Avegetarian is aperson who
abstains from eating meat, either keeping
strictly to avegetable, grains, nuts and
fruit diet, or also eating eggs, milk, butter,
and cheese. The latter is cal led an ovo-
lacto-vegetarian.
VEINS, thin-walled collapsible vessels
which return blood to the heart from the
tissue CAPILLARIES and provide avariable¬
sized pool of blood. They contain valves
which prevent back-flow—especially in
the legs. Blood drains from the major
veins into the inferior or superior vena
cava. Blood in veins is at low pressure and
depends for its return to the heart on inter-

t h e t w o m o s t
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mitted to the fetus during preonancy and
leads to deformity and visceral disease.

Odier venereal diseases include Reiter’s
disease with arthritis, coNJUNCnvms and
urethritis (in males only); AIDS; genital
trichomonas; thrush; Herpes simplex
virus, and "nonspecific urethritis." Tropi¬
cal venereal d iseases inc lude chancroid,
lymphogranuloma venereum, and granu¬
loma inguinale.
See also AIDS.
V E N E ZU E L A , r e p u b l i c o f N S o u th
America, bounded Nby the Caribbean
Sea, Eby Guyana, Sby Brazil and Wby
Co lomb ia .

mittent muscle compression, combined
with valve action.
VELAZQUEZ, Diego Rodriguez de
Silva y(1599-1660), great Spanish
painter. In 1623, he became court painter
to King Philip IV of Spain. His s^le was
influenced strongly by his Flemish con¬
temporary RUBENS and dso by Italian ar¬
tists of the High RENAiSSANCE. His master¬
pieces include The Drunkards, Chris! on
the Cross and Maids of Honor.
VENEREAL DISEASES, those infec¬
tious DISEASES transmitted mainly or ex¬
clusively by sexual contact, usually be¬
cause the organism responsible is unable
to survive outside the body and the close
contact of genitalia provides the only
means for transmitting viable organisms.

Gonor rhea i s an acu te bac te r i a l d i s¬
ease which is frequently asymptomatic in
females who therefore act as earners, al¬
though they may suffer mild cervicitis or
urethritis- In males it causes apainful
urethritis with urethral discharge of pus,
ARTHRITIS. SEpncEMiA and other systemic
manifestations may also occur, and ure¬
thral stricture follow, infection of an in¬
fant’s eyes by mothers carrying the gono¬
coccus causes neonatal ophthalmia, pre¬
viously acommon cause of childhood
BLINDNESS. Oonoirhea is best treated with
P E N I C I L L I N .

Syphilis, due to Treponema pallidum, a
SPIROCHETE, is 3disease with three stages.
Apainless genital ulcer or chancre—a
highly infective lesion—develops in the
weeks after contact; this is usually asso¬
c i a t e d w i t h LY M P H n o d e e n l a r g e m e n t .
Secondary syphilis, starting weeks or
months after infection, involves systemic
disease with fever, malaise and acharac¬
teristic rash, mucous membrane lesions
and occasionally MENiNGms, hepatitis or
other organ disease. If the disease is
treated with afull course of penicillin in
the early stages, its progression is preven¬
ted. Tertiary syphilis takes several forms;
e.g., guimnaschronic granulomas affecting
SKIN. HTTHEUUM, BONE OF internal organs
may develop. Largely adisease of blood
vessels, tertiary syphilis causes disease of
the AORTA with aneurysm and aortic valve
disease of the heart. Syphilis of the nerv¬
ous SYSTHu may cause tabes dorsalis, pri¬
mary EYE disease, chronic meningitis,
multifocal vascular disease resembling
STROKE or general paresis with mental dis¬
turbance, personality change, failure of
judgment and muscular weakness. Penicil¬
lin may only panialiy reverse late syphilis.
Congenital syphilis is adisease trans-

Official name: Republic of Venezuela
Capital: Caracas
Area:352,144sqmi
Population: 20,189,000
Growth ra te : 2 .4%

Language: Spanish
Religion: Roman Catholic
Monetary unit(s): 1bolivar
= l O O c e n t i m o s

Land. The country’s four main regions
are the Venezuelan Highlands (W and N).
an extension of the Andes; the oU-produc-
ing Maracaibo Lowlands, almost com¬
pletely enclosed by mountains; the great
central grassland plain of the Orinoco (the
llanos); and the mineral-rich Guiana High¬
lands, Sof the Orinoco R, very sparsely
populated but covering about half the
c o u n t r y.
People. The population is mainly mestizo.
Of the rest, about 20% are of European
slock (mainly Spanish), 10% blacks and
2% Indians. The population is over 85%
urban and the literacy rate is 85%.
Economy. In the 1960s, Venezuela was
the world's third largest oil producer, but
oil production has declined since the
1970s. It also produces natural gas and
iron ore. Chief agricultural products are
coffee, rice and cocoa. Oil revenues
finance industrial diversification, public
works and welfare programs.
History. Venezuela was discovered by
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amagnificent cultural heritage. Pop
342,500.
VENTRILOQUISM, way of speaking to
make the voice seem to come from a
source othw than the speaker’s mouth. An
ancient art, ventriloquism is still practiced,
the ventriloquist usually having adummy
with whom he appears to converse. Edg^
Bergen, who created the dummies Charlie
McCarthy and Mortimer Snerd, was a
popular US entertainer of the 1930s and
1940s.
VENTRIS, Michael George Francis
(1922-1956), English linguist who
deciphered one of the minoan linear
SCRIPTS (Linear B).
VENTURI, Robert (1925- ), US ar¬
chitect. Acontroversial critic of the purely
functional and spare designs of orthodox
modem archilecmre, he set forth his

v iews

COLUMBUS, but may have been named by
VESPUca. When the first Spanish settle¬
ment was founded (at Cumani. 1521) the
countty was inhabited by arawaks and
CARtBS. Their fierce resistance did not
prevent Spanish penetration. Venezuelan
independence, unsuccessfully attempted
by Francisco de Miranda (1806), was
proclaimed by anational congress in
1811. Miranda became dictator in 1812,
but was imprisoned by the Spanish.

Sim6n boUvar led the independence
struggle and triumphed in 1821. The
country became part of Greater Colombia,
but broke free as an independent republic
in 1830. Dictatorships and revolts follo¬
wed. General Juan Vicente Gdmez (presi¬
dent 1908-35) granted oil concessions to
foreign companies. In 1958, the corrupt
Marcos P6rez Jim6nez dictatorship was
overthrown by Rdmulo Betancourt, and
democracy was restored. The petroleum
industry was nationalized in 1976. After a
recession caused by low oil prices in the
1980s, Venezuela’s economic growth rate
became the highest in the Americas: 9.2%
in 1991. Oil revenues and free-market

r e f o r m s f u e l e d t h e n e w

"counterrevolutionary
Complexity and Contradiction in Archi¬
tecture (1966) and Learning fivm Las
Vegas (1972).
VENUS, the planet second from the sun
in the solar system. Its diameter is
l2.1Mm, slightly smaller than that of the

earth. Its face is completely obscured by
dense clouds containing sulfuric acid,
ihoû  the USSR’s Venera-9 and Venera-
10 (Oct. 1975) landings provided
photographs of the planet's rocky surface.
Venus revolves about the sun at amean
distance of 0.72AU in 225 days, rotating

its axis in aretrograde direction in 243
days. Its atmosphere is 97% carbon
dioxide and its surface temperature is
about 750K. Venus has no known moons,
and could not support life.

About 95% of the Venusian surface,
marked by meteorite craters and extensive
volcanic activity, has been mapped by
radar images taken by the US spacecraft
Magellan since 1990.
VENUS, in Roman religion, agoddess of
obscure origins and basic functions, later
identified with the Greek Aphrodite. Most
authorities believe that she was connected
with vegetable gardens, although Venus’s
name was almost certainly associated with
words that contained the idea of charm,
winsomcness, and beauty.
VENUS DE MILO, famous armless
statue of tlie Greek goddess aphrodite. It
was carved in marble cl50 BC and was
discovered 1820 on the island of Melos. It
is now in the Louvre in Paris.
VENUS FLYTRAP, an insect-catching
plant that lives in the sandy country of the
Carolinas and neighboring states. Its
leaves form arosette against the ground

m

e c o n o m i c

prosperity, which was unevenly shar^.
High unemployment and rising prices in¬
spired public protest demonstrations.
VENEZUELA BOUNDARY DISPUTE,
chiefly from 1841, an Anglo Venezuelan
dispute over the location of the British
Guiana-Venezuela border. In 1895 US
president Grover Cleveland, invoking the
MONROE doctrine, demanded arbitration
supervised by the US. This initially
strained Anglo-US relations almost to the
point of war. but Britain submitted to ar¬
bitration and aboundary was agreed upon
in 1899.
VENICE, city in NE Italy, seaport capil^
of the Veneto region and Venezia
province. It comprises 118 islands in the
Lagoon of Venice at the head of the
Adriatic Sea. Transport is mainly along
the famous canals by motorboat and gon¬
dola. Venice is built on piles sunk deep
into the mud and is linked by acauseway
to the mainland.

The first doge (duke or ruler) was
elected in 697. Venice rose to control
trade between F-urope and the East. At its
height (15th century), Venice ruled many
areas along the coast of the EMediter¬
ranean, the Aegean and parts of the Black
Sea. Its power weakened during the long
struggle with the Ottoman Empire
(cl453-cl718). Venice is now amajor
tourist resort, boasting unique beauty and

o n
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and the outer part of each forms apad
hinged in Che middle. Around the er^e of
the pad are stiff teeth and three spines
stick up from the middle of the pad. ̂ en
an insect brushes the spines the pad rapid¬
ly folds up so that the insect is caught be¬
hind the teeth. Special secretions digest
the soft parts of its body. The remarkable
thing ab̂  the Venus flytrap is the speed
w i t h w h i c h i t a c t s . I t h a s e v e n b e e n
recorded as catching asmall frog. (See
also iNSEcnvoRous plants).
VERBENA, genus of herbaceous plants,
especially several cuiitivaied spea« with
blue, white, crimson, purple, or striped
fl o w e r s .

VERDI, Giuseppe (1813-1901), Italian
opera composer. He rose to fame during
the struggle for Italian unificaiion and in¬
dependence; early operas such as Nabucco
(1842) express these political ideals. By
the time of Rigoletto (1851). li Trovatore
(1853) and La Traviata (1853) he bad
developed his powerhil individual style
well beyond theconventions inb^ted
from ROSSINI. DONizETn and belunl

Don CaHos (1867), Atda (1871) and the
Requiem honoring manzoni (1874) are
works ofliis maturity. The two great
Shakespearian operas of Verdi's old age,
Otello (1887) and Falstaff (1893), were
written to libretti by bctto.
VERDIN, songbird common in low
deserts and bushland of the southwestern
US and nor thern Mex ico . The verd in i s
gray, with ayellow head, long tail, and
sharp, black bill. Die bird feeds on small
insects and is usually seen singly but may
travel in pairs or sm^ family groups.
VERDUN, Battle of (Feb.-Dee. 1916),
major wwi engagement. The Germans
launched aconcentrated offensive against
the fortified salient of Verdun. The French
dared not abandon this position and the
Germans hoped to compel them to exhaust
their forces in its defense. Total casualties
w«e well over 700,000. No significant
advantage was gained by either side.
VERDUN, Treaty of (AD 843), treaty
concluding the civil war between the
heirs of louis i, by which charlcmagnb’s
empire was divided between his three
grandchildren (Louis' sons). Lothalr Ikept
the tide emperor and received Italy and a
narrow strip of land from Provence to
Friesland. Louis the German received the
lands between the Rhine and Elbe. Charles
the Bald held the area Wof the Rhine.

VERGIL or VIRGIL (Publius Vergilius
Maro; 70-19 BC), Roman poet, one of the
^atest writers of epic. Bom at Mantua,

he studied at Cremona, Milan and Anally
Rome, where Maecenas became his patron
and Octavian (latn the emperor Augustus)
his friend. He won recognidoo with his
Eclogues or Bucolics, pastoral poems
reflecting the events of his own day. The
Georgies, adidaede poem on fanning,
uses the wixtd of the farmer as amodel
for the world large. His last ten years
were ^nt on his epic masterpiece, the
Aeneid, about the wanderings of aenbas
and his struggle to found rome.
VERLAINE, Paul Marie (1844-1896),
French poet, an early and influential ex¬
ponent of SYMBOLISM. lATiile imprisoned
1873 675 for shooting and wounding his
friend and lover Arthur Rimbaud, he wrote
Romances sans Paroles (1874). one of his
finest volumes. After aperiod of religious
piety he returned to his life of Bc^imuan
dissipation and died in poverty.
VERMEER, Jan (1632-1675), Dutch
painter who spent his entire life in Delft.
His interior scenes are noted for superb
control of light, precise tonality, cool har¬
monious coloring and classical composi¬
tion. Of the fewer than 40 works attributed
to him his masterpieces include The Letter
aadHeadofa Girl (bothcl665).
VERMONT, the Green Mountain State,
New Bigland state of the US Northeast,
bordered on the Eby the Conneticut R.
Lake Champlain forms much of its Wbor¬
der. Die Green Mts. run N-S through the
center of the slate.

Vermont is one of the three states (with
Hawaii and Texas) that were recognized
by the US government as independent
repubUcs before they joined the Union.

Vermont was first settled by farmers
from colonial New Hampshire and New
York, both of which claimed the area. In
1777 Vermon t dec la red i t se l f an i nde¬
pendent state. Although Vermonters were
prominent in the American Revolution,
Vermont did not join the Union until
1791. ft-imarily astate of small farmers,
with awealthy aristocracy, democratic,
s m a l l - t o w n Ve r m o n t d e v o t e d i t s e l f t o

providing beef, then wool, and finally
milk for the metropolitan markets of Bos¬
ton and New York. The quarrying of
marble and granite was also important.
VermOTil's most significant export during
the century after the civil war was people,
the state’s population changing little
before 1960. Since then the slate's recrea¬
tional and high-tech industries have at¬
tracted new residents, the population
rising 45% between 1960 and 1990. The
newcomers have in t roduced l ibera l and
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French novelist and afather of the modem
genre of science ncnoN. He often incor¬
porated genuine scientific principles in his
imaginative adventure fantasies, and an¬
ticipated the airplane, submarine, tele¬
vision. space travel, etc. His most famous
novels include Journey to the Center of
the Earth (1864), Twenty Thousand
Leagues Under the Sea (1870) and
Around the World in Eighty Days {1^12).
VERRAZANO, Giovanni da (c l485-
cl528), Italian navigator who discovered
New York and Nariagansen bays while
exploring the North American coast in
1524,
VERRAZANO-NARROWS BRIDGE,
suspension bridge across the narrows at
the entrance to New York Harbor, com¬
pleted 1964. It has amain span of 4,260ft,
the world’s longest.
VERSAILLES, French city, 12mi SW of
Paris. It is world famous for its mag¬
nificent Palace of Versailles, built for
King LOUIS XIV in the mid 1600s. The seat
of the French court for over 100 years, it
was made anational museum in 1837. and
the palace and its formal gardens are one
of France’s greatest tourist attractions. The
modem city is principally aresidential
suburb of P ŝ. Pop 102.500.
VERSAILLES, Treaty of, agreement en¬
ding WORLD WAR I. impost OH Germany
by the Allies on June 28, 1919. It also set
up the i£AOUE OF NATIONS. Under the
treaty, Germany lost all her colonies, Lor¬
raine was given to France. Eupen-Mal-
medy to Belgium. Posen and West Prussia
to Poland, and Memel (Klaipeda) to the
Allies. GDANSK became afree city, the
Saar (with its coalfields) was to be under
intemaiicmal administration for 15 years,
the Rhineland was to be demilitarized
and occupied by the Allies for 15 years at
Gennan cost. Heavy reparations were
imposed, and Germany’s armed forces
drastically reduced. German resentment
of the treaty’s harshness was afactor in
the rise of Nazism and the outbreak of
W W I I .
VERSE, language with aregular rhythm
often characteristic of poetry. Verse may
be used as ageneral term for all such lan¬
guage (as opposed to prose), or to describe
asingle line of poetry or aquatrain or
stanza of aballad or hymn. Verse general¬
ly has RHYME The pattern of stressed beats
in aline of verse is called the meter, and
the study of the various types of meter and
rhyme in poetry is called prosody, which
employs atechnical language to analyze
the rhythmic units (called/eer) making up

Ve r m o n t P r o fi l e
Name of s late: Vermont
Capital: Montpelier (Other cities: Bur¬
lington. Rutland, Barre, Bennington)
Neighlwrs: Canada (Quebec), N.Y.,
Mass.. N.H.
Statehood: March4,1791 (14th state)
Familiar name: Green Mountain State
Area: 9,609sq mi
Population (1990): 563,000 (Rank: 48)
%change 1980-lHl: 10.0
Density per sq mi: 60.8
%metropolitan: 23.4
Electoral votes: 3
Racial comp.: White. 98.6%; black.
0.3%: Hispanic, 0.7%; Asian. 0.6%
Per capita money income (1989):
$11,280 (Rank; 26)
E i e v a t i o n ; Highest-4,393ft, Moun t
Mansfield; Lowest-95ft, Lake Champlain
Motto: Freedom and Unity
State flower: Red clover
State bird: Hermit thrush
State tree: Sugar maple
Statesong: "Hail, Vermont!"
I N D U S T R Y A N D T R A D E
Gross state product (1989):
$8.8 bil. (Rank; 50)
Farm products: Dairy products, cattle,
hay, maple products
Farm marketings (1989):
$0.4 bil, (Rank 44)
Manufactures: Electrical equipment,
fabr icated metal products, pr inted
materials, paper products, machinery, food
products, transportation equipment
Value of mfrs. shipped (1989):
$4,9 bil. (Rank: 42)
Mining: Granite

environmental concerns into aformerly
staunchly Republican state.
VERMOUTH, alcoholic beverage made
from fort ified (usually white) wine,
various herbs and flavorings. The alcohol
content is 10-20%. "French" (pale and
dry) and "Italian" (sweet and dark) ver¬
mouths are now produced in many
countr ies.
VERNE, Jules (1828-1905), popular
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the different styles of verse. (See also
BLANK VERSE; FREE VERSE)
VERTEBRAE, bombs forming the back¬
bone or spinal ctdumn. which is the
central pillar of the skeleton of the group
of animals, including man, called ver¬
tebrates. Vertebrae exist for each seg¬
mental level of the body and are spccitd-
i2fid to provide the trunk with both
flexibility and strength. In the neck, cervi¬
cal vertebrae are small and their joints
a l l ow f ree movemen t t o t he head . The

thtnacic vertebrae provide the bases for
the ribs. The lumbar spine consists of
large vertebrae with long transverse
processes that form the back of the ab¬
domen; the sacral and coccygeal ver¬
tebrae, which are fused in man, linV the
spine with the bony pelvis.

W i t h i n t h e v e r t e b r a e t h e r e i s a c o n ¬
tinuous canal through which passes the
SPINAL coiuj; between them run the seg¬
mental nerves. Around the spinal column
are the powerful spinal muscles and liga¬
m e n t s .

VERTEBRATES, subphylum of the
otoRDATEs, containing all those classes of
animals which possess abackbone—a
spinal column made up of bony or car¬
tilaginous VERTEBRAE
VERTIGO, sensation of rotation in space
resulting from functional (spinning of
head with sudden scop) or organic disor¬
ders of the balance system of the ear or its
central mechanisms. It commonly induces
nmisea or vomtitno and may be sup¬
pressed by DRUGS.
VERY HIGH FREQUENCY WAVES,
electromagnetic radio waves falling be¬
tween high frequency and ultrahigh fre¬
quency—from 30-300 miUion cycles per
second- They are used for television and
FM frequency radio broadcasts.
VESALIUS, Andreas (1514—1564),
Flemish biologist regarded as afather of
modem anatomy. Af te r cons iderab le ex¬

perience of dissection, he became one of
the leading figures in the revolt against
GALEN. In his most important work. On the
Structure of the Human Body (1W3), he
described several organs for tlie first time.
VESEY, Denmark (cl767-1822), self-
educated US Negro who bou^t his
freedom in 1800, acquired great wealth
and influence and organized in Charleston
the biggest slave revolt in US history
(1822). TTie plot was discovered and
prevented; Vesey and 34 others were
hanged.
VESPASIAN (Titus Flavius Vespasianus
AD 9-79), Roman emperor from 69. The

son of atax coUector, he rose in the army
under nero and was sent in 66 to suppress
arebellion in Judaea. His reign began an
era of order and prosperity. He began the
building of the colosseum.
VESPERS, the principal evening service
of the Western Church. An ancient monas¬
tic service, its main elements are the sing¬
ing of psalms and the Magnificat. The
Anglican Evensong is based on Vespers.
VESPUCCI, Amerigo (1454-1512),
Italian navigator for whom America was
named. In two voyages (1499-1500,
1501-02) he explored the coast of South
A m e r i c a , a n d d e d u c e d t h a t t h e " N e w
World" must be acontinent and not pan of
Asia. The name "America" first appeared
on amap published in 1507.
VESTA, in Roman mythology, the god¬
dess of the heanh. In Rome, the sacred
flame of her shrine in the Forum was kept
constantly lit by the six Vestal Virgins.
VESTAL VIRGINS, in ancient Rome
priestesses chosen very young, who had to
serve the shrine of Vesta, goddess of the
domestic hearth, for 30 years. Punishment
for breaking their vow of chastity was
burial alive. Their chief responsibility was
to tend the sacred flame in Vesta’s temple.
VESUVIU^ Mount, the only active vol¬
cano on mainland Europe, in SItaly near
Naples. Its height, c4,000ft, varies with
each eruption. Capped by aplume of
smoke, it is afamous landmark. Its lower
slopes are extremely fertile. In AD 79 it
destroyed the cities of pompeu and Her¬
culaneum. Recent eruptions occurred in
1 9 0 6 , 1 9 2 9 a n d l 9 4 4 .
VETCH, aclimbing or trailing vine of the
pea family. At the tip of each leafstem is a
pair of slender tendrils that curl around
other plants. They have attractive flowers
like those of peas and their seeds are car¬
ried in pods. There are several native vet¬
ches in North America, but the most com¬
mon ones came from Europe, where they
are grown as crops for hay or pasture or to
hold the soil on embankments.

VETERANS AFFAIRS, US Depart¬
ment of, formerly the Veterans Ad¬
ministration, afederal agency established
in 1930, responsible for administering all
laws authorizing benefits for ex-ser¬
v icemen and the i r dependents o t
b e n e fi c i a r i e s . T h e s e b e n e fi t s i n c l u d e :
compensation payments for disabilities or
death related to military service; pensions;
education and rehabilitation; home loan
guaranty; burial; and amedical care pro¬
gram incorporating nursing homes,
clinics, and 172 medical centers. The VA
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reasons rather than for ability (though
several became excellent presidents), but
the increase in presidential duties with
WWII has been partly responsible for
giving the vice-president agreater share in
political and legislative matters, in par¬
t i c u l a r a s a m e m b e r o f t h e N a t i o n a l

Security Council.
The 25th Amendment (1967) permits

the president to fill avacancy in the office
of vice-president, subject to the approval
of Congress. The amendment permits the
vice-president to act as president when the
president is disabled, and even to d«larc
the president disabled if the latter is un¬
able or unwilling to do so.
VICHY, health resort in Scentral France,
famous for its mineral springs. Its chief in¬
dustry is bottling Vichy water. In WWll it
was the seat of the "Vichy government" of
Marshal Henri p&tain, which was set up in
unoccupied France in 1940 and under
LAVAL continued to collaborate with the
Nazis after the whole of France was oc¬

cupied in 1942.
VICKSBURG, city in WMiss., seat of
Warren Co. and site of an important cam¬
paign in the US avn. war. Abusy Missis¬
sippi Rport, it produces chemicals,
machinery and metal, lumber and food
products. Built on the site of aSpanish
outpost in 1791. it had astrategic position
diat made it akey Confederate bastion,
until it was taken by Union forces under
GRANT in 1863 after a14-month siege.
Pop 25,500.
VICTOR EMMANUEL, name of three
Italian kings. Victor Emmanuel I(1759-
1824) was king of Sardinia 1802-11. He
recovered his mainland possessions after
napoleiws fall (1814), but his harsh rule
provoked arevolt in Piedmont led by the
CARBONARL and he abdicated.

Victor Emmanuel II (1820-1878) was
king of Sardinia 1849-61 and first king of
united Italy 1861-78. With cavoub and
GARIBALDI he played amajor part in Italy's
u n i fi c a t i o n .

Victor Emmanuel III (1869-1947) was
king of Italy 1900-46, em
Ethiopia 1936-43 and king o: 
1939-43. He appointed mussouni premier
in 1922, and became amere figurehead.
His unpopular association with Fascism
ultimately obliged him to abdicate.
VICTORIA (1819-1901). queen of Great
B r i t a i n a n d I r e l a n d f r o m 1 8 3 7 a n d
empress of India from 1876. As ayoung
queen she depended heavily on the coun¬
sel of Lord MELBOURNE. Her life was
transfonned by marriage in 1840 to Prince

was elevated to cabinet level in 1988, ef¬
fective Mar. 1989.
VETERANS DAY, aUS holiday, cele¬
b r a t e d o n 1 1 N o v e m b e r , t o h o n o r
American servicemen, past and present.
Originally known as Armistice Day, it
was first designated by Woodrow wilson
to commemorate the end of WWI.
VETERINARY MEDICINE, the medi¬
cal care of sick animals, sometimes in¬
cluding the delivery of their young. It is
practiced separately from human medicine
since animal diseases differ largely from
those affecting humans. Veterinarians
treat domestic, farm, sport and zoo
an ima ls .
VETO, in politics, the power of the ex¬
ecutive to reject legislation. It is aLatin
word meaning "I forbid," pronounced by
the Roman tribunes when they exercised
their right .to block laws passed by the
Senate. Under the US Constitution (Ar¬
ticle 1, Section 7), the President can veto
any bill passed by Congress, but this can
be overridden by atwo-thirds majority in
both houses.

In the Security Council of the united
NAiiONS. the five permanent members
(China. France, Great Britain, the US and
Russia) possess aveto over proceedings.
VIBRATION, periodic motion, such as
that of aswinging pendulum or astruck
TUNING PORK. The Simplest and most
regular type of vibration is simple har¬
monic motion. Energy from avibration is
propagated as awave motion. Excess
mechanical vibration as with noise poUu-
tion, can do considerable damage to build¬
ings.
VIBROPHONE, an electrically amplified
musical percussion instrument resembling
axylophone but with metal keys. Spin¬
ning discs within the resonating tubes give
the instrument avibrato sound that can be
controlled in speed and worked with a
foot pedal.
VICE-PRESIDENT, the second-highest
elected official of the US. Constitutionally
and politically this office does not carry
great power, and its holder must rely on
the confidence and discretion of the presi¬
dent for any power he wields.

The vice-president was originally in¬
tended to perform two roles; that of a
neutral presiding officer in the Senate, and
that of aconstitutional successor on the
death or resignation of apresident. Eight
vice-presidents have succeeded on the
death of their predecessors. In the past
vice-presidential nominees were often
nonentities chosen for party political

iperor of
f A l b a n i a
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AtaERT, who became the greatest influence
o f h e r l i f e . A d e v o t e d w i f e a n d m o t h e r
(she bore nine children), she mourned for
the rest of her life after his death in 1861.

She had strong opinions and believed in
playing an active role in government, and
her re la t ions w i th asuccess ion o f m in i¬
sters colored the political life of her reign.
Her dis l ike of Palmerston and Gladstone
and fondness for oisraell for example,
were notorious. In old age she became im¬
mensely popular and asymbol of Britain’s
imperial greatness.
VICTORIA, Lake, or Victoria Nyanza,
l i e s i n t h e g r e a t r i f t v a l l e y o f E a s t
Alrica, bordered by Tanzania, Uganda and
Kenya It is the second largest freshwater
lake in the world and the largest lake in
Africa c200ini long and clSOmi wide.
VICTORIA FAL^, Mie of Africa’s
most spectecuiai sights, on the Zambesi R
in S*<^tral Africa between Zimbabwe
and Zambia, where die mile-wide river
plunges c400ft into anarrow frssure. They
were named for Britain’s Queen Victoria
by uviNOSTONEin 1855.
VICUSA, Lama vicugna, amember of
the CAMEL family living in the western
High Andes tu up to 5,000m (16,400fr).
They are believed to be the original of the
domesticated alpacas. VicuAas are grace¬
ful animals living in family groups of a
stallion and up to 20 mares, occupying a
fixed teniiory.
VIDEODISC, adisc with pictures and
sounds recorded on it, played back by
laser. The video disc works the same way
as Che compact disc.
VIDEOTAPE, magnetic tape used to
record television programs. In order to
reco rd the vas t amoun ts o f i n fo rma t ion

necess^ to reconstruct atelevision pic¬
ture, 2in-wide tape must be nm through
the tape beads at 15in/s. llie tape heads
rotate to record the track crosswise on

tape. (See also tape recorder; sound
RECORDiW.)
VIENNA, capital of Austria, on the
Danube R, one of the world's great cities.
A s s o c i a t e d w i t h h a y d n . m o z a r t . b ^ t h o -
VEN and the strauss family, it is a
celebrated musical, theatrical and cultural
center, and has many famous buildings
and museums, including the Hofbuig,
Schbnbruon and Belvedere palaces, the
Cathedral of St. Stephen, the State Opera,
tiie Art History Museum and the City
H a l l .

ARoman town, it became the residence
of the HAPSBURGS in 1282. It was besieged
by the Turks in 1529 and 1683. Agreat

period of pros]^ty and building began in
Che I8th century, and Vienna was capital
of the Austro-Hungarian empire until
1918, when the modem republic of
Austr ia was formed. In WWn it was oc¬

cupied by tlie Nazis and bombed by the
Allies. Tte modem city is also acommer¬
cial and industrial center, producing
machinery, metals, textiles, chemicals,
furniture, handicrafo and food products.
Pc^ 1431,(XX).
VIENNA, Congress of, assembly held in
Vienna, 1814-15, to reorganize Europe
a f t e r t h e n > u > o l b o n i c w a r s . E f f e c t i v e
decision-making was carried out by met-
l E R N i C H o f A u s t r i a , Ts a r A l e x a n d e r i o f
Russia, CASTLEREAGH and WELLtNCTON of
Britain, von Humboldt of Prussia and Tal¬
leyrand of France.

Among other lerricorial adjustments, the
Congress established the German Con¬
federation and the kingdoms of the
Netherlands and Poland (under Russian
rule), and restored the papal states and
the kingdoms of Sardinia and Naples.
Austria gained pans of Italy, Prussia
gained parts of Austria and Britain gained
overseas territories. The m^or powers
thus distributed territories to achieve a
new balance of power, ignoring the
nationalist aspirations of the {leoples con¬
cerned. (See also Paris, treaty op: huplb
ALUANCB; QUADRUPLE ALUANCB)
VIETNAM, republic in SE Asia, united
in 1976 after nearly 35 years of war.

Official name: Socialist Republic of Viet¬
n a m

Capital: Hanoi
Area: 128,052sqmi
Population: 67,568,000
Growth ra te : 2 .1%

Lang^ge: Vietnamese
Religions: Buddhist, Taoist
Monetary unit(s): 1dong s100 xu

Land. Narrow and S-shaped, Vietnam is a
1,000mi-long strip bordered by Cambodia,
Laos and China Wand Nand the Gulf of
Tonkin, the South China Sea and the Gulf
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increasing numbers of US troops. Acease¬
fire agreement was finally signed in 1973
and US troops were withdrawn. Com¬
munist forces, however, launched amajor
offensive and by 1975 had control of all of
South Vietnam. The unified Socialist
Republic of Vietnam was proclaimed in
1 9 7 6 . S i n c e 1 9 7 6 , V i e t n a m h a s
strengthened its ties with Laos, installed
(1978) aVietnamese-backed government
in Cambodia, and had sporadic border
dashes with China. In 1988, it agreed to
withdraw its forces from Cambodia by the
end of 1990.

Since 1987. Vietnam has been institut¬
ing free-maiicet economic reforms without
surrendering Conmiunist Party control.
Foreign investment has been growing,
despite the obstacles placed in its path by
bureaucratic regulation. In the early 1990s
the US still withheld diplomatic recogni¬
tion and trade pending resolution of the
question of missing American prisoners
from the Vietnam War.
VIETNAM VETERANS MEMORIAL,
in Washington, D.C., achevron-shaped
structure of polished black granite, its two
angled walls, each 250ft long, sloping
down into the ground from aheight of
lOfi at their junction. The names of nearly
58,000 US service personnel who died in
the Vietnam War are carved in the granite
in the order of their deaths from 1959 to
1975. Designed by Maya Ying Lin. aYale
architectural student, die memorial was
dedicated in November 1982.
VIETNAM WAR, conflict in South Viet¬
nam between South Vietnamese govern¬
ment forces backed by the US and com¬
munist guerrilla insurgents, the Vietcoi^.
backed by North Vietnam. The conflict
originated in 1941 when aVietminh guer¬
rilla force was formed under no chi mtnh
to fight the Japanese. After 1946 it fought
the French colonial government, defeating
them at dien bien mu. The Geneva Con¬
ference then temporarily divided Vietnam
at ihe 17th parallel between the Com¬
munists (North) and the Nationalists
(South). Ngo Dinh oiem, the South Viet¬
namese premier, canceled national elec¬
tions and declared the South independent
in 1956. The Vier Nam Cong San (Viet¬
namese Communists), or Vietcong, was
then formed to oppose his increasingly
corrupt regime.

The Vietcong were equipped and trained
by North Vietnam, with Chinese backing,
a n d i n c l u d e d N o r t h V i e t n a m e s e t r o o p s
especially in the later stages of the war.
The Vietcong fought aferocious guerrilla

of Thailand Eand S. Aheavily forested
mountainous backbone and anarrow coas¬
tal strip link the Red Rdelta in the Nand
the Mekong Rdelta in the S. Vietnam has
atropical monsoon climate, with high
humidity and rainfall.
People. Nearly 90% of the people are
Vietnamese, concentrated in the two great
d e l t a s . T h e r e a r e
minorities, and several highland tribal
peoples, such as the Meo (Hmong), who
preserve their own cultures. Hanoi (the
capital). Ho Chi Minh City (formerly
Saigon), Hue, Da Nang and Haiphong are
the chief cities.

Economy. Vietnam has an a^cullural
economy based principally on rice-grow¬
ing in the Mekong and Red Rdeltas.
Other crops include com, cotton, hemp,
sugarcane, rubber, coffee and tea. Fishiiig
and forestry are locally important.
Minerals, including coal, iron, tin, zinc,
lead and phosphates, are found mainly in
the N, where most of the country's indus¬
try, chiefly the manufacture of iron and
steel, chemicals and textiles, is con¬
centrated. There is also some manufactu¬
ring industry around Ho Chi Minh City.
Offshore oil deposits have been found.
History. Established as adistinct people
by the 2nd century BC, the Vietnamese
occupy the historic regions of Tonkin (N),
Annam (center) and Cochin China (S).
Tonkin and Annam were conquered by
China in 111 BC.

In the 2nd century AD ihe Champa
kingdom emerged in central Vietnam. The
Chinese were driven out in 939. and the
Annam empire grew, defeating the Cham-
pas (147!) and expanding Sinto Cochin
China. European traders and missionaries
began to arrive in the 1500s. The French
captured Saigon in 1859 and in 1862 an¬
nexed Cochin China, which was later
merged into French Indochina. After
Japanese occupation in WWIl, arepublic
was prociaimedunder HO CHI MINH (1945).
The French attempt to reassert their
authority (1946—-54) ended in defeat at
D E E N B E E N P H U .

At the Geneva Conference (1954) the
country was divided, pending nationwide
free elections, into communist North Viet¬
nam, under Ho Chi Minh, and noncom¬
munist South Vietnam. The French
withdrew from Vietnam and. with US
backing, the regime of Ngo Dinh Diem
declared an independent republic in the
South (1955) and refused to hold free
elections (1956). The veinam war en¬
sued, with South Viemam being aided by

u r b a n C h i n e s e
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campaign chat led Diem to call in US sup¬
port forces under the US-South Viet¬
namese military and ecoitomic aid treaty
of 1961. In 1963 he was overthrown by
his officers; after aperiod of turmoil
Nguyen Van thibl became president in
1967. In 1965 the US had begun bombing
t h e N o r t h i n r e t a l i a t i o n f o r t h e u s e o f

Northern troops in the South. Increasing
numbers of US combat troops began to ar¬
rive in 1965 and totaled nearly 550,000 by
1968.

The large-scale US campaign proved
unab le t o do mo re t han ho ld back t he

hi^y motivated Vietcong. Vietnamese
civilians suffered terribly at tiw hands of
both sides. Fruitless peace talks began in
Paris (1968) and in 1969 President nixon
a n n o u n c e d t h e " V i e t n a m i z a t i o n " o f t h e

war by building up South Vietnamese for¬
ces and withdrawing US combat troops.
The war had spread to Cambodia and
Laos before aceasefire signed in Jan.
1973 preceded the total withdrawal of US
troops afew months later. The South was
then overrun by Vietcong and North Viet¬
namese forces; the war effectively ended
with the fall of Saigon in May 1975.
VIKINGS, or Nwsemen, the Norwegian,
S w e d i s h a n d D a n i s h s e a f a r e r s w h o

harassed Europe from the 9ih to the 11th
centuries. Expert shipbuilders and naviga¬
tors, they were capable of long sea
voyages, and their ferocity made them the
teiiOT of Europe. The Norwegians raided
Scotland, Ireland and France, and colo¬
nized the Hebrides. Orkneys, the Faroes,
Iceland and Greenland. They may also
have discovered America (see vinland).
The Danes raided England, Fiance, the
Netherlands, Spain and Italy. The Swedes
went down the Eshores of the Baltic,
through what is now WRussia, and
reached the Bosporus and Byzantium.

In addition to being raiders the Vikings
also traded and created permanent settle¬
ments. They united ttE Hebrides and the
Isle of Man into akingdom. The Shet-
lands, the Orkneys and Caithness became
an earldom. Kingdoms were also set up in
Ireland and Russia (see varanoians). In
878 the D^ish founded the danelaw in
NE England. In NFrance the Viking
ROLLO was granted adukedom in 911,
which was the origin of the norman
kingdom. Remarkable for their restless
en^gy, the Vikings exerted aconsiderable
influence on European history.
VILLA, FrandSM. known as Paoebo
Vil la (1877-1923), Mexican bandit ,
revolutionary leader and popular hero. He

helped MAT^RO to power in 1911. He then
suMwrted Carranza (191314), but fell oat
with him. Villa and zapata captured
Mexico City but were defeated in 1915 by
Gen, Alvaro (Oregon. In 1916 he raided
US territory and evaded capture by aUS
punitive force for II months. An outlaw
until 1920, when the Mexican government
retired him with full pay as ageneraL he
was assassinated on his ranch.
VILLA-LOBO^ Heitor (1887-1959),
Brazilian composer. Director of national
musical education from 1932. he created a
synthesis of classical and Brazilian folk
music in numerous works, including
ChSros (1920-29) and Bachianas Brasi-
/eiras (1930-44).
VILLARD, Henry (1835-1900), Ger¬
man-bom US journalist and flnancia-.
Correspondent for the New York Herald
and New York Tribune in the avu, war. he
later (1881) acquired the New York Eve¬
ning Post and The Nation. Entering the
railroad business in 1873, he created the
Oregon Railway and Navigation Co.
(1879), and became president of the
Northern Pacific (1881-84, 1888-93). In
1890 he formed the Edison General
Electr ic Co.

His son, Oswald Canison Vi l lard
(1872-1949), was acrusading liberal
editor of the New York Evening Post
(1897-1918) and The Werifw (1918-32).
VILNIUS, capital of Lithuania. From a
lOth-centu^ settlement. Vilnius became
Che Lithuanian capital 1323 and acenter of
Polish and Jewish culture. Claimed by
both Poland and Luthiania after WWI, it
was given to Poland 1921, occupied by
the USSR 1939, and immediately trans¬
ferred to Lithuania.

VINE, the general name for plants with
climbing or trailing stems that cannot
grow upright without support. Vines have
either woorfy or herbaceous (nonwoody)
steins. They can be evergreen or
deciduous. Some have tendrils (the sweet
pea, the grapevine and the cucumber) and
others have adhesive disks (the woodbine
or Virginia creeper) or small roots
(English ivy) to anchor them to their sup¬
port. Some twine their stem around the
support (the convolvulus and hop) and
others simply ramble over the surrounding
area, with no means of holding themselves
up (the biackbeny and the rambler rose).
By far the most imjwrtant vine ecoDomi-
cily is the grapevine, from which the
wine gr^ is harvested, cultivated in
temperate regions since ancient times.
VINEGAR, sour liquid containing 4to
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doublebass). Violins succeeded the viol in
the 1600s, differing in their flexibility,
range of tone and pitch, arched bridge,
squarer shoulders, narrower body and lack
of frets. The violin propw, derived from
the 16th-century arm viol, is tuned in
fifths and range,s over 4octaves above G
below middle C. Perfected by the
craftsmen of Cremona, it became amajor
solo instrument. The principal violinist
leads the orchestra, violbs forming most
of the string section. Classical string quar¬
tets have two violins.

VIPERS, afamily of snaî  with highlydeveloped venom apparatus, found in
Europe, Africa and Asia. Vipers are short,
stoutly built and typically terrestrial. They
lie in wait for their prey—lizards or small
mammals—strike, injecting venom from
modified salivary glands through the hol¬
low poison fangs, and then wait for a
while before tracking down their victim.
One of the best known species is the
adder.
VIPER’S BUGLOSS, plant found in dry
areas of the eastern US. It has bright blue
flowers and grows to about 3ft tall. It was
once thought to be acure for viper bites.
VIRCHOW, Rudolf (1821-1902), Po-
meranian-bom German pathologist whose
most important work was to apply
knowledge concerning the cell to pathos
OGY, in course of which he was the first to
document leukemia and embolism. He was
also distinguished as an anthropologist
and archaeologist.
VIREO, asmall, greenish bird of tropical
and temperate America. Vireos live in
thick undergrowth except for the red-eyed
vireo- This species is also noted for its
rambling song. The white-eyed vireo
mimics other birds. The nest is built near
the ground and is anchored by cobwebs.
Vireos feed on insects and most species
arc migratory.
V I R G I L . S e e v e r g i l .
VIRGINAL, type of small harpsicmc*d,
its strings parallel to the single keyboard.
There is one wire per note. Encased in a
small rectangular box. the virginal was
popularc 1550-1650.
VIRGIN BIRTH, Christian doctrine that
JESUS CHRIST was conceived by the Virgin
MARY through the Holy Spirit’s power,
without ahuman father. Though stated in
the GOSPE1.S of Matthew and Luke and em¬
bodied in the creeds, it has been criticized
in the past 100 years as alegendary tradi¬
tion endangering Jesus' fill] humanity.
(See also incarhatiok)
VIRGINIA, the Old Dominion State,

12% acetic acid and other substances, one
of the most ancient of natural fermenta¬

tions, produced from awide variety of
materials, such as apples and grapes (cider
and wine vinegars), malted barley and
oats, and industrial ̂ cohol (white distilled
vinegar).
VINEGAR EEL, tiny roundworm, about
l/16in in length, found in fnmenting cider
vinegar. Vinegar eels feed on fhiic pulp
and the bacteria that produce the vinegar
from the cider. They are harmless if swal¬
l o w e d .
VINLAND, aregion of ENorth America
discovered AD clOOO by viking explorers,
probably led by Leif ericson, and briefly
sett led c l004 by thorfinn kar lsefnl
S o m e s c h o l a r s b e l i e v e i t w a s i n N e w

England, others favor Newfoundland
(where Viking remains have been found).
The Norse sagas describe the discovery of
afertile region where grapes grew, hence
''Vin(e)land." (See also Kensington rune-
stone.)
V INSON, F reder i ck Moore (1890-
1953), Chief Justice of the US 1946-53. A
Ky. Democrat, he was amember of the
House of Representatives 1923-29,1931-
37 and Secretary of the Treasury W5-46.
While he was chief Justice, the Supreme
Coun made important civil-liberty rulings.
VIOL, the 15th-i7th century forerunner
o f t he v iouN. V io l s have s lop ing
shoulders, frets, alow bridge and asoft,
mellow tone. The six strings are tuned in
fourths. The treble, alto, tenor and bass
{viola da gamba) viols are all held
upright, as was the double-bass vialone.
which became today's double-bass. Inter¬
est in the viol has revived in the 20th cen¬

t u r y.
VIOL^ stringed insrument, the tenor of
the violin family. It is built in proportions
similar to the violin but has abody ten^
of 14 to l7iiL about 2in longer than avio¬
lin. Its four string are mned c-g-d'-a’,
beginning with the Cbelow middle C. The
m^m symphony orchestra contains
from six to ten violas.
VIOLET, low herbaceous plants of the
genus Viola that produce characteristically
shap^ flowers on slender stalks. Most
species occur in the Andes, but many are
found in North America and Europe.
Several species, including the pansy, are
cultivated as garden ornamentals. They
grow mainly in moist woods. Family;
Vio laceae.
VIOLIN, smallest, most versatile and
leading member of the bowed, four-
stringed violin family (violin, viola, cello.
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south Atlantic state of the US South, abut¬
ting Chesapeake Bay and the Atlantic
Ocean. The surface rises from the Atlantic
coastal plain through the central piedmont
to the Blue Ridge and Appalachian Mts
(separated by the Shenandoah Valley) in
t h e W ,

English colonists settled at Jamestown
in 16W. The colony prospered on tobacco,
grown 00 slave-run plantations in the
tidewater area while the western counties
filled with small farmers—Englishmen
who had come as inden tu red se rvan ts ,
French Huguenots , Germans, and
mig ran ts f rom Pennsy lvan ia . The
tidewater planters developed an aris¬
tocracy of wealth and talent that led the
colonies in the American Revolut ion and
the founding of the republic; 7of the first
12 US presidents were Virginians.

In the crviL war, Richmond became the
Confederate capital, and Vire
s c e n e o f t h e h e a v i e s t n i
poverished by the war, Virginia retained
its deference for conservative (and
segregationist) leaders of "good lineage"
weU into the 20th century. In recent ye^
however, new demographics—resulting
from growing industry and (he expanding
suburbs of Washington, D.C.—revived a
modernized Democratic party, producing
i n 1 9 9 0 t h e n a t i o n ’ s fi r s t b l a c k s t a t e
governo r.
V m G I N U C O M PA N I E S , t w o c o m ¬
panies of merchant-adventurers granted
patents by the English crown in 1606 for
colonizing America. Tbe London Com¬
pany, authorized to settle anywhere from
present-day S.C. to N.Y., founded James¬
town in 1607 (see also Virginia)- Tlie
PLYMOUTH COMPANY, granted rights from
present-day Va. to Me., fared badly. It was
reorganized (1620) into the Council for
New England, which made the original
grant to the pilgrim fathers and puritan
s e t t l e r s .

VIRGINIA CREEPER, awoody vine of
the family Viiaceae within the buckthorn
^ciily. It commonly occurs in eastern
N o r t h A m e r i c a a n d i s s o m e t i m e s c u l ¬
tivated for ornament- The plant climbs by
means of tendrils. Hie leaves turn red and
yellow in autumn.
VIRGIN ISLANDS, westernmost group
of the Lesser Antilles in the west indies, E
of Puerto Rico. The Wislands belong to
the US and the Egroup to Britain. Dis¬
covered and claimed for Spain by Chris¬
topher COLUMBUS (1493), the Virgin Is¬
lands were settled chiefly by English and
Danes in the 1600s. En̂ and secured the

Virginia Profile
Name of state: Virginia
Capital: Richmond (Other cities: Norfolk,
Virginia Beach, Arlington, Newport
N fi w s )
Neighbors: Md., W.Va., Ky., Tenn., N.C.
Statehood: June 25. 1788 (10th state)
Familiar names: Old Dominion; Mother
of Presidents

Area:40,817sqmi
Population(1990): 6,187,000 (Rank: 12)
%change 1980-5*0:15.7
Density per sq mi: 156.3
%metropolitan; 72.5
Electoral votes: 13
Racial comp.: White. 11A%\ black.
18.8%; Hispanic, 2.6%; Asian, 2.6%
Per capita money income (1989):
$13,750 (Rank: 5)
Elevation: Highest-5,729ft, M o u n t
Rogers; Lowest-sea level, Atlantic Ocean
Motto: Sic semper tyrannis ("Tlius always
to tyrants")
State flower Dogwood
State bi rd: Cardinal
State tree: Dogwood
State song: "Carry Me Back to Old Vir-
ginny"
I N D U S T R Y A N D T R A D E
Gross state product (1989):
$105 bil. (Rank; II)
Farm products: Cattle, broilers, dairy
" ‘oducts, tobacco
-arm marketings (1989):
$2.1 bil. (Rank: 29)
Manufactures: Chemicals, tobacco
products, food products, electrical equip¬
ment, transportation equipment
Value of mfrs. shipp^ (1989):
$52 bil. (Rank; 17)
Mining: coal

:inia was the
ighting. Im-

p j

British Virgin Islands in 1666. The Danish
West Indies were acquired by the US for
strategic reasons in 1917 and became the
US Virpn Islands. The economy of both
groups now depends on (otirisin but farm-
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ceptible cells against panicular viruses.
Various pathogenic organisnts formerly
regarded as large viruses are now distin¬
guished as hedsonia.
V ISCONTI , Luch ino (1906 -1976 ) ,
Italian film director, noted especially for
The Leopard (1963) and Death in Venice
(1971).
VISCOSITY, the property of afluid by
which it resists shape change or relative
m o t i o n w i t h i n i t s e l f . A l l fl u i d s a r e v i s ¬
cous, the viscosity arising fiom internal
FRICTION between molecules which lends
to oppose the ̂velopment of velocity dif¬
ferences . H ie v iscos i t y o f l i qu ids
decreases as they are heated, but that of
gases increases.
V ISHINSKY, And re i Yanua r i ev i c fa
(1883-1954), Russian statesman and
jurist. Chief state prosecutor in the purge
trials of 1936 638, he was deputy
commissar (1940-49) and commissar
(1949-53) for foreign affairs, and the
USSR’s chief UN delegate.
VISHNIAC, Roman (1897-1990), Rus-
sian-bom US biologist and photographer,
apioneer in photomicrography. He also
made aphotographic record of East
European Jews on the eve of their destruc¬
tion in the Holocaust.
VISHNU, second deity in the Trimurti
(see HINDUISM), representing the preserving
and protecting aspect of the godhead. The
ancient Vishnu Purana text describes him
as the primal god. as do his followers
(Vaishnavas), who also worship his many
avatars such as Rama, buddha, and Krish¬
na. Vishnu is often represented dark blue
in color, holding in his four hands alotus,
mace, discus and conch. His consort is
L a k s h m i .
VISIGOTHS (West Goths). Germanic
people who in the 200s AD invaded
Roman Daeia (Romania), under Fritigem
defeated the Romans at Adrianople (378)
and. led by alaric linvaded Thrace and
NItaly and sacked Rome (410). They
found^ (419) akingdom in SGaul and
Spain, but alark ii lost (507) the Nlands
to CLOVIS, king of the Franks. Roderick,
last Gothic king of Spain, lost his throne
to the Moors 711. (See also ostrogoths.)
VISION, the special sense concerned with
reception and interpretation of ught
stimuli reaching the eye: the principal
sense in man. Light reaches the cornea
and then passes through this, the aqueous
humcFT. the lens and the vitreous humor
before impinging on the retina. Here there
are two basic types of receptor: rods con¬
cerned with lî t and dark distinction, and

ing (food crops, livestock) and fishing are
.important.

The Virgiii Islands of the US, aUS ter¬
ritory covering 133sq mi, comprise St.
Thomas. St. John. St. Croix and some 65
islets. Charlotte Amalie, the capital and
only city, stands on St. Thomas. Pop
111.000.

The British Virgin Islands are separated
from the American islands by astrait
called The Narrows. Covering 59sq mi;,
the group consists of about 30 mainly
uninhabited islands. The largest is Tortola,
which has the capital and chief port. Road
Town. Pop 12,0(fo.
VIRGIN ISLANDS NATIONAL PARK,
authorized 1956 on most of St. John (19sq
mi), VIRGIN blanos of the US. comprises
15.000 acres with interesting marine flora,
fauna and remnants of the prehistoric In¬
dian c iv i l izat ion.
VIRGINIUS AFFAIR (1873), incident
that nearly provoked war between the US
and Spain. The Virginias, fraudulently
registe^ as aUS vessel and running
arms to Cuban rebels against Spain, was
seized by aSpanish man-of-war. Over 50
crew and passengm, including some
Americans, were executed. Secretary of
Stale Hamilton fish issued an ultim^um.
but acompromise was reached.
VIROID, class of infectious agents, caus¬
ing seveî  plant diseases. Made up of a
complex chain of RNA molecules, they
are replicated by the host cell’s enzymes.
Viroids affect such plants as potatoes,
tomatoes, hops, and avocados.
VIRTUAL REALITY, illusioriary space
created by computers using sophisticated
graphics programs that the viewer "enters"
by wearing ahelmet equipped with a
video monitor for each eye. Aglove wired
to the computer enables the viewer to
"move" through the space. Virtual reality
systems can be used to simulate buildings
or cars during the design phase or to pro¬
vide instruction in technical subjects like
engine repair and surgical techniques.
VIRUS, submicroscopic parasitic micro¬
o r g a n i s m c o m p r i s i n g a p r o t e i n o r
protein/lipid sheath containing nucleic
acid (DNA or RNA). Viruses are inert
outside living cells, but within appropriate
cells they can replicate (using raw material
parasitized ftom the cell) and give rise to
the manifestations of the associated viral
disease in the host organism. Various
viruses infect animals, plants and bacteria
(in which case they are bacteriophages).
Few drugs act specifically against viruses,
although IMMUNITY can be induced in sus-
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cones, with three subtypes correspoadiog
to three primary visual colors red, green
and blue. Much of vision and most of die
cones are located in the central area, the
macula, of which the fovea is the central
portion; gaze directed at objects brings
their images into this area. When receptor
cells are stimulated, impulses pass through
two nerve cell relays in the retina before
passing back toward the brain in the optic
n e r v e .

Behind the eyes, information derived
hom left and right visual fields of either
eye is collected together and passes back
to the opposite cerebral hemisphere,
which it reaches after one further relay. In
the cor tex are severa l areas concerned
with visual perception and related
phenomena. The basic receptor informa¬
tion is coded by nerve interconnections at
the various relays in such away that infor¬
mation about spatial interrelationships is
derived with increasing specificity as
higher levels are reached. Interference
with any of the levels of the visual path¬
way may lead to visual symptoms and
potentially to blindness.
V I S TA . S e e v c h - u n t e e r s i n s e r v i c e t o
AMERJCA (VISTA)

VITALISM, the theory, dating from are-
TOT1& that there is adistin^ishing vital
principle ("life force") in living organisms
that is absent from nonliving objects. (See
BERGSON.)
VITAMINS, specific nutrient compounds
which are essential for body growth or me-
tabousm and which should be supplied by
normal dietary focxls. They are denoted by
l e t t e r s a n d a r e o f t e n d i v i d e d i n t o f a t -
soluble (A. D, Eand K) and water-soluble
(B and C) groups.

Vitamin A, or retinol, is essential for
the integr i ty of epi thel ium and i ts
deficiency causes skin, eye and mucous
membrane lesions; it is also the precursor
for rfaodopsin, the retinal pigment.
V i t am in -A excess causes an acu te en¬

cephalopathy or chronic multisystem dis¬
e a s e .

Important members of the vitamin B
group include thiamine (Bi), riboflavin
(B2), niacin, pyridoxine (Bs), folic acid
and cyanocob^amin (B12). Thiamine acts
as acoenzyme in carbohydrate metabo¬
lism and its defieieney, seen in rice-eating
populations and alcoholics, causes
BERIBERI and acharacteristic encep¬
halopathy. Riboflavin is also acoenzyme,
a c t i v e i n o x i d a t i o n r e a c t i o n s ; i t s
defieieney causes epithelial lesions.
Niacin is ageneral term for nicotinic acid

and nicotinamide, which are ojenzymes in
carbohydrate metabolism; their deficiency
occurs in millet- or maize-dependent
populations and leads to pellagra.

Pyridoxine provides an enzyme impor¬
tant in energy storage and its deficiency
may cause nonspecific disease or anemia.
F o l i c a c i d i s a n e s s e n t i a l c o f a c t o r i n
nucleic acid metabolism and its deficien¬
cy, which is not uncommon in pregnancy
and with certain drugs, causes acharac¬
teristic anemia. Cyanocobalamin is es¬
sential for all cells, but the development of
BLOOD cells and GAmOIWIESTTNAL IRACr
epithelium and nervous system function
are particularly affected by its deficiency,
which occurs in pernicious anemia and in
extreme vegetarians. Pantothenic acid,
b io t in , cho l ine, inos i to l and para-
aminobenzoic acid are other members of
the Bgroup.

Vitamin C, or ascorbic acid, is in¬
volved in many metabolic pathways and
has an important role in healing, blood
cell formation and bone and tissue growth,
SCURVY is its deficiency disease. Vitamin
D, or caicifertd, is acrucial factor in cal¬
cium metabolism, including the growth
and structural maintenance of bone; lack
causes RiCKEre, while overdosage also
causes disease. Vitamin E, or tocopherol,
appears to play arole in blood cell and
nervous system tissues, but its deficiency
is uncommon and its beneficial properties
have probably been overstated.

Vitamin Kprovides essentia] cofactors
for pioduction of certain (XorriNG factors
in the liver; it is used to treat some clot¬
ting disorders, including that seen in
premature infants. Vitamin Ais derived
from both animal and vegetable tissue and
most B-vitamins are found in green
vegetables, though Bn is found only in
animal food (e.g., liver). Citrus fruits are
r ich in v i tamin C. Vi tamin D is found in

animal tissues, cod liver oil providing a
r i ch sou rce . V i t am ins Eand Ka re f ound
in most biological material.
V I VA L D I , A n t o n i o ( c l 6 8 0 - l 7 4 1 ) ,
Venetian composer, notably for the violin.
He wrote vocal masic, sonatas, some 450
concertos for violin and other instruments
(helping establish the three-movement
form: see concerto), and concerti grossi
including the famous Four Seasons. His
work has asparkling clarity, strong
rhythms, and awealth of melody.
VIVISECTION, strictly, the dissection of
living animals, usually in the course of
physiological or pathological research;
however, the use of the term is often ex-
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processes whereby magma, acomplex of
molten silicates containing water and
other volatiles in solution, rises toward the
earth’s surface, there forming igneous
ROCKS. These may be extruded on the
earth’s surface (see lava; volcano) or in¬
truded into subsurface rock layers as, for
example, dikes, sills and laccoliths.
VOLCANO, fissure or vent in the earth's
crust through which magma and as¬
sociated material may be extruded onto
the surface. This may occur with ex¬
plosive force. The extruded magma, or
lAVA, solidifies in various forms soon
after exposure to the atmosphere. In par¬
ticular it does so around the venL building
up the characteristic volcanic cone, at the
top of which is acrater containing the
main vent. There may be subsidiary vents
forming "parasitic cones" in the slopes of
the main cone. If the volcano is dormant

or extinct the vents may be blocked with a
plug (or neck) of solidified lava. On oc¬
casion these are left standing after the
original cone has been eroded away.

Volcanoes may be cla.ssified according
to the violence of their eruptions. In order
of increasing violence the main types arc:
Hawaiian, Strombolian, Vulcanian, Vesu-
vian, Pelean. Volcanoes are generally
restricted to belts of seismic activity, par¬
ticularly active plate margins (see plate
tectonics), but some intraplate volcanic
activity is also known as in the case of
Hawaii. At mid-ocean ridges magma rises
from deep in the mantle and is added to
the receding edges of the plates. In moun¬
tain regions, where plates are in collision,
volatile matter ascends from the subducted
edge of aplate, perhaps many km below
the surface, bursting through the overlying
plate in aseries of volcanoes. (See also
BARTOQUAKES.)
V O L C K E R , P a u l ( 1 9 2 7 - ) , U S
economisL chairman of the F^eral
Reserve Board (1979-87). He served as
undersecretary for monetary affairs in the
Treasury department 1969̂ 74 and presi¬
d e n t o f t h e N e w Yo r k R e s e r v e B a n k
1975-79 before being appointed 1979 to
head the Federal Reserve by President
Car ter. He was arch i tec t o f the Board ’s
tight-money policy that kept interest rates
on borrowing high in order to contract the
money supply and dampen inflation.
VOLE, any of numerous mouselike ro¬
dents (45 species) of the family Criceti-
dae, but es îaliy the members of the
genus Microtus. Voles are typically rather
short, tailed and have blunt snouts, small
eyes and ears, and short limbs. They are

tended to cover a l l an imal expm-
mentaiion. Although the practice remains
the subject of considerable popular con¬
troversy, it is doubtful whether research,
particularly medical, can be effectively
carr ied on wi thout ameasure of v iv isec¬
t ion .

VLADIMIR Saint, or Vladimir 1(c956-
1015). Russian grand duke of kiev (c980-
1015) who, after successful wars against
Bulg'ars, Byzantines and Lithuanians, be¬
c a m e a C h r i s t i a n c 9 8 8 , m a r r i e d A n n a ,
sister of Byzantine En^ieror basil ii, and
began the mass conversion of his people
to Eastern Orthodox Christianity.
VLASOV, Andrei Andreyevicb (1900-
1946), Soviet general captured by the (3er-
mansin 1942 and made nominal head of a
Russian Liberation Army con^sed of
Russian war prisoners. He surrendered to
the Amer i cans i n 1945 bu t was tu rned
over to the Soviets and executed.
VOCATIONAL EDUCATION, instruc¬
tion intended to equip persons for in¬
dustrial or commerci^ occupations. It
may be obtained either formally in trade
schools, technical secondary schools, or in
on-the-job training programs, or, more in¬
formally. by picking up the necessary
skills on the job without actual super¬
v is ion .
VOICE, the sound emitted in speech (see
SP^H AND SPEECH DISORDERS), the method
o f c o m m u n i c a t i o n e x c l u s i v e t o H o m o
sapiens. It is dependent for its generation
upon the passage of air from the lungs
t̂ ugh the trachea larynx, pht̂ nx and
mouth and its quality in each individual is
largely determined by the shape and size
of these structures and the resonance of
the nose and nasal sinuses. Phonation is
the sounding of the elements of speech by
the action of several small muscles on the
vocal cords of the larynx; these regulate
the air passing through and vibrate when
tensed against this air stream. Articulation
consists in the modulation of these sounds

by the use of the tongue, teeth and lips in
d i f f e r e n t c o m b i n a t i o n s . V o w e l s a r e
produced mainly by phonation while con¬
sonants derive their characteristics prin-
ipally from articulation.

VOICE OF AMERICA, the radio di¬
v i s ion o f t he In te rna t i ona l Commun ica¬
tions Agency (formerly the US Informa¬
tion Agency), established 1942 to explain
t h e U S r o l e i n W W U . I t s n e t w o r k n o w
broadcasts, in English and other lan¬
guages, afavorable view of life in the US
to many countries.
V O L C A N I S M , o r v u l c a n l c i t y, t h e

c i
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■enerally planteaters, somedmes pests that
lamage crops or trees, and important prey
animals for many flesh-eating birds and
m a m m a l s .
VOLGA RIVER, chief river of Russia
and the longest in Europe. It rises in the
Va l d a i H i l l s N W o f M o s c o w a n d fl o w s
2,293mi through Gorki, Kazan, Kui¬
byshev, Saratov, Volgograd and Astrak¬
han to its Caspian Sea delta. Draining an
area of some 530,000sq mi, it is the main
artery of the world’s greatest network of
commercial waterways linking the White.
Baltic, Caspian, Azov and Black seas.
VOLLEYBALL apopular game for two
teams of six, who volley (using any part
of the body above the waist) alarge in¬
flated ball across ahigh net, conceding
points by failing to return the ball or by
hitting it out of court. Invented at the
Holyoke (Mass.) YMCA in 1895 by W.
G. Morgan, it became an Olympic event at
Tokyo (1964).
VOLSTEAD ACT, the United States Na¬
tional Prohibition Act, introduced by
Minn. Representative Andrew J, Volstead.
Passed in 1919, over the veto of President
WUson, it provided for enforcement of the
18th Amendment prohibiting the sale,
manufacture or transportation in the US of
intoxicating liquors. It proved unen¬
forceable, and was modified, then
repealed, in 1933. (See prohibition.)
VOLTA, Alessandro Giuseppe Ajitonio
Anastasio (1745-1827), French physicist
who invented the voltaic pile (the first
BATTERY) and thus provided science with
i t s e a r l i e s t c o n t i n u o u s e l e c t r i c - c u r r e n t

s o u r c e . V o l t a ’ s i n v e n t i o n ( c l 8 ( X ) )
demonstrated that "animal electricity"
could be produced using solely inanimate
materials, thus ending along dispute with
the supporters of galvants view that it
was aspecial property of animal matter.
VOLTAIRE (1694-1778), pen name of
Francois-Marie Arouet, French satirist,
polemicist, poet, dramatist, novelist, his¬
t o r i a n a n d i e t t e r w r i t e r . o n e o f t h e
PHiLosoPHES and agenius of the enlighten.
M E N T .

An enemy of tyrants everywhere, he
spent much of his life in exile, including
23 years at his property on the Swiss bor¬
der, His Letters Concerning the English
Nation (1733) extolled religious and
political toleration and the ideas of new
TW and LOCKE. The famous tale Confide
(1759), arational skepuc's attack on the
optimism of ieibniz, shows Voltaire’s
astringent style at its best. Afliend of
FREDERICK nof Piussia, Voltaire con¬

tributed to DIDEROTS Encyclopedia and
wrote his own Philosophical Dictionary
(1764).
V O L U N T E E R S I N S E R V I C E T O

AMERICA (VISTA), volunteer program
instituted in 1964 and administered by ac¬
tion that provides opportunit ies for
Americans to work full-time with locally
sponsored projects designed to increase
the capability of low-income people to im¬
prove their own lives. Volunteers serve
one year, living and working among the
poor in urban or rural areas and on Indian
r e s e r v a t i o n s .

V O L U N T E E R S O F A M E R I C A , a
voluntary philanthropic society founded in
New York City (18 )̂ by Ballington and
Maud BOOTH after asplit with the Salva¬
tion Army. It aims to win converts to
Christianity and provides many social ser¬
vices. Though it retains militaiy forms and
titles, it is run democratically.
VOMITING, the reftim of food or other
substance (e.g., blood) from the stomach.
It occurs by reverse peristalsis after
closure of the pyloric sphincter and open¬
ing of the esophago-gascric junction. It
may be induced by drugs, motion sick¬
ness, GASTROENTERITIS OT Other infection,
UREMIA, stomach or pyloric disorders.
Morning vomiting may be afeature of
early pregnancy. Drugs may be needed to
control vomiting, and fluid and nutrient
replacement may be needed.
VON BRAUN, Wernher (1912-1977),
German rocket engineer who designed
the first self-contained missile, the V-2,
which was used against the UK in 1944.
In 1945 he went to America, where he led
the team that put the first US artificial
SATELLITE in ORsrT (1958). He later
developed the Saturn rocket used in the
Apollo moon-landing program, and he
pioneered the concept of the space shuttle.
VONNEGUT, Kurt, Jr. (1922- ), US
nove l is t no ted fo r h is sa t i re and “b lack
humor," with science, religion and war
among his targets. His novels, some of
which ca^ overtones rooted in science
fiction, include Player Piano (1951),
Cat's Cradle (1963), God Bless You, Mr.
Rosewater (1965), Slaughterhouse Five
(1969) and Deadeve Dick (1982).
VON NEUMANN, John (1903-1957),
Huogarian-bom US mathematician who
put QUANTUM MECHANICS OD arigOTOUS
mathematical foundation. He created came
THEORY, and made important contributions
to the theory of computers as well as
many branches of abstract mathematics.
VON STERNBERG, Josef (Jo Stem-
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near Los Angeies on Dec. 14 and ended
there on Dec. 23, having covaed
25,012mi in 9days, 3min, and 44 secs.
VOYAGER PROGRAM, two unmanned
US probes of the outer solar system.
Voyager Imade close approaches to
AtPtTBR in March 1979 and saturn in Nov.
19̂ . Voyager 2by-passed Jupiter in July
1979, swung around Sanim in Aug. 1981,
and is scheduled to continue to uranus in
1986 and neptune in 1989. The probes
provided remarkable close-up views of the
two giant planets and their satellites,
revealing, among other things, the exist-
race of aring around Jupiter, active volca¬
noes on Jupiter's moon lo and acomplete¬
ly unexpected complexity in Saturn's ring
sys tem.
V O Y A G E U R S
authorized in 1971, ascenic 219,431 acre
park in NMinn., with lakes, forests and
interesting glacial features.
VUILLARD, Juan ^ouard (1868-
1940), Rench painter known particularly
for his intimate and richly decorative inte-
rir t f domestic scenes. He was influenced
by Japanese an.
VULCAN, in Roman religion, the god of
fire, particularly in its destructive aspects
as volcanoes or conflagrations. His wors¬
hip was very ancient, and at Rome he had
his own priest

Vulcan was invoked to avert fires. Be¬
cause he was adeity of destnictive fire,
his temples were properly located outside
the city.
VULCANIZATION, the compounding
of raw RUBBER with sulfur so that it
retains its shape and strength over awide
range of temperatures.
VULGATE the Lain version of the
BIBLE, so-called because it became the
most widespread (Latin, vulgata) in use.
Largely the work of St. jerome, who
revised earlier Old Latin translations, it
was collected together in the 6th century
and universally established by 800. In
1546 the Council of treot confirmed the
Vulgate as the sole official version of the
Roman Cathol ic Church.
VULTURES, two groups of large, soar¬
ing, diurnal birds of prey. The New World
vultures are aprimitive family, Cathar-
tidae, the Old World vultures are abranch
of the Accipitridae. being most closely
related to certain f>gles. All vultures are
adapted to feed on animal carrion. Their
heads and necks arc wholly or partially
naked; several have specialized tongues to
feed rapidly on liquid flesh or bone
m a r r o w .

b^; 1894-1969). Austrian-US film
director associated with Marlene cubtoch.
with whom he made the German classic

The Blue Angel (1930) and anumber trf
Amer ican fi lms.
VON STROHEIM, Erich (1885-1957),
Austrian-bcun US film actor and director.
His notable credits include Greed (1923),
vdiidi he directed, and Grand Illusion
(1937) and Sunsef Boulevard (1950).
VOODOO, afolk rel igion, chiefly of
Haiti, with West African and added
Roman Catholic and native West Indian
elements. It involves worship of the spirits
of saints and ancestors who may "possess”
participants. Prayers, dnimm^, dancing
and feasts are of the r i t iud. Acul l
group’s [uiest or priestess is believed to
act as amedium, work charms, lay curses
and recall zombies (the "living dead").
VORSTER, Balthazar Johannes (John)
(1915-1983), prime minister of South
Africa 1966-78. On the right of the
Nationalist Party, he was in charge of
education (195^1), and as minister of
justice (1961-66) responsible for some of
the most repressive of the apartkeid laws.
He sought later lo improve relations with
black Africa. Elected president in 1978, he
resigned in 1979 after being accused of
false testimony on expenditure of govern¬
ment funds.
VOTING, formal collective expression of
approval or rejection of acandidate for of¬
fice or of acourse of action. The electjon
o f o f fi c e r s i s a b a s i c f e a t u r e o f
DEMOCRACY, but Universal adult suffrage is
recent: US women obtained the vote only
in 1920. Sometimes voting is compulsory,
as in Australia and in communist states.

In the US. voting originally followed
English parliamentary practice, with the
addition of the New England town meet¬
ing. Ballot papers first appeared in Mass,
in 1634. Most US slates now use voting
machines to ensure secrecy, speed and ac¬
curacy. Voting through iNmATtvE. rkfe-
RFJSDUM AND RECALL Is allowed fof In

many states. (See also poll, public
(WINION: PLEBIserrE.)
VOTING RIGHTS ACT OF 1965, US
law aimed at eliminating local laws and
practices that served to prevent blacks and
othw minorities from voting. It was
strongly backed by President Lyndon B.
Johnson, who signed it into law.
VOYAGER, light-weight experimental
aircraft flown around the world nonstop
and without refueling in December 1986
by Richard Rutan and Jeana Yeager. The
flight began from Edwards Air Force Base

N AT I O N A L PA R K ,
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first success with Riertzi (1840). Der
FUegende Hollander (1841), Tonnhauser
(1844) and Lohengrin (184̂ ) pioneered
his new ideas in music and drama (see
opera); these were fulfilled in the myfit-
cyclc Der Ring des Nibelungen: Das
Rheingold (1853-54) , Die Walk i i re
(1854-56). Siegfried (1856-69) and Die
Goilerdammerung (1874).

Invo lved in the 1848 Dresden revo lu¬
tion, Wagner fled to Switzerland, where
he wrote Tristan md Isolde (1859) and
the comic opera Die Meistersinger von
Niimberg (1868). Ludwig II of Bavaria
helped him found the bayrbjth Festival.
Parsifal (1882) was his last opera. In
private life Wagner was often self-
centered and bigoted.
WAGNER, Robert Ferdinand (1877-
1953) , German-bom US reforming
politician. After serving as aN.Y. senator
(1910-18) and justice (1919-26), he be¬
came aDemocratic US senator (lS 7̂-49),
and helped create the new deal program,
particularly in labor, social security and
housing (see waqner act).
WA G N E R , R o b e r t F e r d i n a n d , J r.
(1910-1991), US politician and ad¬
ministrator. Son of R. F. WAGNER, he held
posts in New York (1938-41, 1946-53).
and served three terms as mayor (1954-
65), introducing controversial reforms in
housing, education and civil rights. He
was US ambassador to Spain 1968-69.
WAGNER ACT, popular name for the
National Labor Relations Act, akey pan
of the NEW DEAL legislation, enacted in
July, 1935. Sponsored by R. F. wagner, it
guaranteed woricers the right to organize
and bargain collectively, and defined
some unfair labor practices. It also set up
the NATIONAL LABOR RELATIONS BOARD.
WAGTAIL, asmal l b i rd o f the Old
World with along tail that it wags up and
down to keep its balance. The yellow
wagtail has spread across Bering Strait
and nests in Alaska.
WAHOO, swift-moving, powerful, preda¬
cious food and game fish of the family
Scombridae found worldwide, especially
in the tropics. The wahoo is aslim,
streamlined fish with sharp-ioothei beak-
iike Jaws and atapered body ending in a
slender tail base and crescent-shaped tail.
At its largest, the wahoo attains alength of
6ft and weight of 1301b or more.
WAILING WALL, part of the western
wall of the ancient temple in Jerusalem,
destroyed by the Romans in AD 70. It is
held sacred by the Jews, who gather there
to pray and mourn the temple’s destruc-

w
23rd letter of the English alphabet,
originally (as the name indicates) a
"double U." The form "uu," appearing in
the earliest Old English texts, was
replaced by the letter wen (p) in the 700s,
but reinstated by French-speaking scribes
after the nc»man conquest (1066).
WABASH RIVER, amajor tributary of
the Ohio R„ and the chief river of Indiana.
It rises in Grand Lake in western Ohio and
flows northwest into north-central Indiana
before turning south to empty into the
Ohio R. at the southwestern lip of the
state. The total length of the river is
475mi, the last 200mi of which form the
boundary between Indiana and Illinois.
WADE, Ben jamin F rank l i n (1800-
1878), US lawyer and senator from Ohio
1851-^9 , cha i rman o f the commi t tee on
the conduct of the war during the aviL
WAR. An ardent advocate of reconstruc¬
t ion, he was coauthor of the wade-davis
BILL and Manifesto (1864).
W A D E - D A V I S B I L L , p l a n f t w
RECONSTRUCTION produced by the Congres¬
sional commit tee on the conduct o f the
aviL WAR in 1864, named for senators B.
F. WADE and H. W. davis. President un-
coij j vetoed it.
WAGES AND HOURS, income derived
from labor, figured on the basis of the
number of hours worked. Wages, the rate
of which is determined by supply and
demand, are the leading source of income
in the US. and may be calculated for work
completed by the hour, day, week, month,
or by individual job or service performed.
WAGNER, Honus (John Peter Wagner;
1874—1955). US baseball player, one of
the greatest shortstops. He played for the
Pittsburgh Pirates for 21 years and was
their coach for another 19. He was one of
the first five men elected to the Baseball
Hall of Fame in 1936.
WAGNER, Richard (1813-1883), major
German opera composer. His adventurous
and influential works mark the high point
of Romant ic ism in music . Aconductor in

provincial opera houses, he achieved his
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He was elected president of Austria in
1986 in astormy campaign during which
information came to light that he had lied
about his WWII record. Waldheim, who
had been drafted into the German army in
1939, was wounded on the Russian front
and claimed that his active military service
ended in 1943. In fact, he served as an in¬
telligence lieutenant in the Balkans when
the Germans massacred Yugoslav par¬
tisans and deported Greek Jews to death
camps. His army group commander was
l a t e r e x e c u t e d f o r w a r c r i m e s , a n d
Waldheim himself was listed (1948) by
t h e a l l i e d Wa r C r i m e s C o m m i s s i o n f o r
prosecution.
WALES, historic principality of great
BKrrAiN, politically united with England
since 1536. It is alarge roughly rectan¬
gular peninsula projecting into the Irish
Sea Wof England. Covering 8,016sq mi.
it is dominated by the Cambrian Mis
(Snowdon, 3,560ft). Rivers include the
Severn, Wye, Usk, Taff and Tcifi. The
climate is mild and wet. The population
(2,774,700) live mainly in the Snear the
rich coalfields. About 20% speak both
WELSH and English. The largest cities arc
Cardiff, the capital, and Swansea. Major
industries, including coalmining, steel, oil-
refining, man-made fibers and electronics,
are concentrated in the S. Agriculture,
mostly cattle and sheep raising, pre¬
dominates elsewhere. Devolution (i.e.
greater local autonomy), long sought by
the Welsh nationalist movement (Plaid
Cymru) was defeated by referendum vote
in 1979.
WALES, Ifrincc of, the title bestowed on
the eldest son of the British sovereign. It
was first usedby edward! (1301). after he
had killed the last Welsh prince, for his
newborn son . P r ince Char les ho lds the
title at present.
WALESA, Lech (1943- ), President of
Poland (1990- ). An electrician in the
Gddnsk Lenin Shipyard, he had been ac¬
tive in union organizing for several years
before becoming head of souDARmr
(1980), anational union that wrung many
concessions from the government, un¬
precedented in the Soviet bloc, before it
was suspended in 1981. Walesa was
awarded the 1983 Nobel Peace Prize fw
h is con t r i bu t ion ' t o i nsu re the worke rs '
right to establish their own organizations."
In the 1988 labor unrest, he negotiated
wi th the government on behal f of
Solidarity, agreeing to persuade strikers to
return to work in exchange for talks on
legalizing the union. As president, he ad-

t ion .
WAINWRIGHT, Jona than Mayhew
(1883-1953), US general, veteran of
WWI and hero of bataan and corregidor

in the defense of the Philippines during
WWII. Despite great courage in ahope¬
less situation, he had to surrender to the
Japanese in 1942. Aprisoner of war until
1945. he was award^ the Congressional
Medal of Honor on his return.
WA I T E , M o r r i s o n R e m i c k ( 1 8 1 6 -
1888). US lawyer, chief justice of the US

Supreme Court 1874-88. He first gained
prominence in the alabama claims dis¬
pute (187172). His most influential
opinions concerned states' rights and the
interpretation of the Fourteenth Amend¬
m e n t .

WAKE ISLAND, atoll in the central
Pacific Ocean, an unincorporated territory
of the US. An important commercial and
military airbase, it consists of three islets
(Wake, Wilkes and Peale), atotal of 3sq
mi, around ashallow lagoon. It was oc¬
cupied by Japan 1941-45.
WAKSMAN, Selman Abraham (1888-
1973), Russian-bom US biochemist,
microbiologist and soil scientist. His isola¬
tion of streptomycin, the first specific an¬
tibiotic (a term he coined) against tuber¬
culosis, won him the 1952 Nobel Prize
for Physiology or Medicine.
WALCOTT,Derek(1930- ) ,Wesi Ind i -
an poet, playwright, and journalist, bom
on St. Lucia of mixed African, Dutch, and
English ancestry. Ateacher of literature
and creative writing at Boston U-, he re¬
ceived the 1992 Nobel Prize in Literature.
WALD, Li lUan D. (1867-1940), US
nurse and social worker who pioneered
public health nursing. In 1893 she foun¬
ded the famous Henry Street Settlement in
New York, and in 1902 began the city's
public school nursing. She also helped es¬
tabl ish the Federal Chi ldren's Bureau in
1912,
WALDENSES, areforming Christ ian
sect founded in Lyons, France, in the 12th
century. They preached poverty, rejected
the papacy and took the Bible as their sole
authority, for which they were excom¬
municated (1184) and persecuted. The
survivors united with the Protestants in the
R E F O R M A T I O N .

The Waldensian Church still exists, with
several offshoots in the US.
WALDHEIM, Kurt (1918- ), Austrian
and international public official. Austrian
foreign mini.ster (1968-70), he served
(1971-81) two five-year terms as United
Nations secretary general.
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of racing in which the competitw’s ad-
vaociog foot touches the ground before his
rear foot leaves it, for this reason some¬
times known as heel-and-toe racing. The
leg must also be straightened briefly while
that foot is in contact with the ground
WALKINGSTICK, any s low-moving
green- or brown-colored mendier of the
family Plasmcaidae (about 2,(XK) species).
Its resemblence to twigs is aprotective
device; some species have sharp spines, an
offensive odor, and eggs that closely
r e s e m b l e s e e d s . I h e N o r t h A m e r i c a n

species Diaphoromera femorata may
defoliate oak trees during heavy infe¬
stations,
WALLABIES, atarge and diverse as¬
semblage of kangaroolike marsupials,
generally smaller than true kangaroos,
but like them in having large strong
hindfeet and limbs and along tail. Ihey
are herbivorous animals of Australia, Tas¬
m a n i a a n d N e w G u i n e a . A l l w a l l a b i e s
produce asingle young, suckling it in the
marsupium or pouch.
WA L L A C E , A l f r e d R u s s e l ( 1 8 2 3 -
1913), British socialist naturalist regarded
as the father of zoogeography. His most
striking work was his formulatioit, inde¬
pendently of C. DARWIN, of the theory of
NATURAL SELECTION 35 3mechaiusm for the

origin of species (see evolution). He and
Darwin presented their results in aJoint
paper in 1858 before the Linnean Society.
WALLACE, Dewilt (1889-1981), US
publisher who hit on the idea of condens¬
ing "articles of lasting interest" and in
1 9 2 0 . w i t h h i s w i f e L i l a B e l l A c h e s o n
Wallace, established the Reader's Digest.
At his death the pocket-sized monthly had
acirculation of 30.5 million copies in 16
languages and 163 countries.
WALLACE, George Corley (1919- ).
US political leader, governor of Ala.
1963-67, 1971-79, 1983-87. He achieved
notoriety in 1963 with his unsuccessful at¬
tempt to prevent racial integration at the
University of Alabama. He ran for presi¬
dent as an independent in 1968, receiving
13% of the vote. He was paralyzed in an
attempted assassination while campaign¬
ing for the Democratic presidential
nomination in 1972. His 1976 campaign
for the nomination came to little owing to
Jimmy carter's successes in the South.
He won the 1982 gubernatorial election
with black support.
WALLACE, Henry Agard (1888-1965),
33rd vice-president of the US (1941-45).
Adistinguished agricultural economist
and plant geneticist, be was appointed

bered to aprogram of radical free market
re fo rms .
WALKER, AUce (1944- ), US author irf
po«ry and novels examiniî  the life ex-
perieoces of African Americans. Walker
was awarded the Pul i tzer Prize for TTte
Color Purple (1982), the story of Celie, a
poor giri growing up in the ruî  South.
WALKER, David (1783-1830), black
abolitionist whose pamphlet, Appeal to the
Colored Citizens of the World (1829), ur¬
ging slaves to fight for their freedom, was
one of the most radical documents of the
ami-slavery movement. When the smug¬
gled pamphlets began to appear in tire
South, the scales reacted with legislation
prohibiting circulation of abolitionist
litoature and forbidding slaves to learn to
read and write.
WALKER, James John (1881-1946),
New York politician. Amember (1915-
20) and minority leader (1921-25) of the
state senate, he became Democratic mayor
of New Yori t (1926-32), inst i tut ing
popular reforms. He resigned in acorrup¬
tion scandal .
WALKER, Joseph Reddeford (1798-
1876), US trapper and guide. He explored
the Rockies with bonneville (1832) and
guided expeditions to California (1845-
46, 1849, 1861-62). Walker Lake and
Pass are named for him.

WA L K E R , M a r y E d w a r d s ( 1 8 3 2 -
1919), US surgeon and feminist, the first
woman to be commissioned asurgeon in
the Union army (1864). Later she prac¬
ticed in Washington. D.C., and campaig¬
ned for women’s rights.
WALKER, Robert John (1801-1869),
US politician. Senator from Miss. 1836-
45, he became an able secretary of the
treasuiy (1845-49) and US financial agent
in Europe (1863-̂ ). An ardent expan¬
sionist, he was governor of Kan. 1857-58.
WALKER, Wil l iam (1824-1860), US
adventurer. He tried to create arepublic
out of Lower Cal. and Sonora, Mexico
(1853-54), then joined arevolution in
Nicaragua, becoming president 1856-57.
Ousted partly by Vanderbilt interests, but
regarded by many as ahero, he was cap¬
tured by the British and shot in attempting
to regain Nicaragua.
WALKIE-TALKIE, por tab le two-way
RADIO frequently used by policemen,
sportsmen and others on the move to com¬
municate over distances up to afew km.
In the US, walkie-talkies operate on one
or more of 23 channels lying between
26.960 and 27.255MHz.
WALKING, track and field sport aform
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secretap' of agriculture in 1933. His suc¬
cess witft NEW DEAL farm programs led to
the vice-presidency. He became secretap
of commerce (1945). but was dismissed in
1946 for criticizing truman. He ran un¬
successfully in 1948 as presidential can¬
didate of the PROGRESSIVE PARTY,
WALLACE; Lew (1827 -1905 ) , US
author, soldier and diplomat, known for
his best-selling novel Ben Hur (1880). He
served in the Mexican and avn, wars be¬

came governor of N.M. (1878-81) and
minister to Turkey (1881-85).
WALLENBERG, Raoul (1912-1947?),
Swedish diplomat. While representing
Sweden in Budapest during WWII, he is¬
sued passports to 5.CKX) Jews to keep them
out of Nazi hands. Soviet authorities arre¬
sted him as aspy in 1945 and claimed he
died in prison in 1947. In 1981 an interna¬
tional association said evidence indicated
he might be alive and urged the Soviet
Union to investigate.
WA L L E R , T h o m a s " F a t s " ( 1 9 0 4 -
1943), US jazz pianist and composer.
Or ig ina l and influent ia l , he made
hundreds of popular recordings and wrote
such songs as Ain't Misbehavin' and
Honeysuckle Rose. He was also abrilliant
performer on the organ.
WALLFLOWER, common name for
plants so named for their habit of growing
in chinks in walls. Some golden- or
brown-flowering species are widely cul¬
t i v a t e d . T h e w e s t e r n w a l l fl o w e r
(Erysimum asperum), a35in perennial
fixim the prairies, sand hills, and open
w o o d s i n c e n t r a l t o w e s t e r n A m e r i c a ,
produces fragrant, yellow to orange, elon¬
gated clusters of flowers.
WALLIS, Hal B. (1899-1986), US film
producer, remembered especially for Little
Caesar (1930), The Maltese Falcon
(1941), and Casablanca(]943).
WALLOONS, the French-speakers of the
Shalf of BEU3IUM. There has long been
fr ic t ion between them and the F lemish¬

speaking majority, who have resented
French political and cultural domination.
Separate regional administrations were set
up in 1974.
WALL STREET, the financial center of
the US, in lower Manhattan, New York,
t h e h o m e o f t h e N e w Yo r k S t o c k E x ¬
change, many other commodity exchanges
and head oflices of banks, insurance and
brokerage firais. The term also refers to
the nation's aggregate financial interests.
WALNUT, trees of the genus Juglans.
prized for Ae wood and nuts. In the US.
the black walnut {Juglans nigra) grows to

150ft. its wood being used for high-class
furniture and gun stocks. The English wal¬
nut (/ regia), providing edible walnuts, is
naturalized throughout the world. Family;
Juglandaceae.
WALPOLE, Horace, 4th Earl of Orford
(1717-1797), son of Sir Robert. English
novelist, letter-writer and connoisseur. His
Castle of Otranto (1765) was the first
G O T H I C n o v e l ; a n d h i s f a m o u s v i l l a .
Strawberry Hill, helped stimulate the
GOTHIC REVIVAL. Over 3,000 of his letters
su rv i ve .
WALPOLE, Sir Robert (1676-1745),
English statesman often described as Bri¬
tain’s first prime minister. Awhig, he held
ministerial posts 1708-17. Recalled after
the SOUTH SEA BUBBLE to bc first lord of the
treasury and chancellor of the exchequer
(1721), he dominated Parliament, creating
political and financial stability. Facing op¬
position and unpopularity as Britain
came involved in European wars from
1739, he resigned in 1742. becoming 1st
Earl of Orford.

WALRUSES, two subspecies of sealiike
m a r i n e m a m m a l s . O d o b e n u s r o s m a r u s .
distinguished by having the upper canines
extended into long tusks which in ama¬
ture adult may reach Im(3.3ft). Walruses
are found in shallow water around Arctic
coasts, often hauling out onto rocks or ice
floes to bask. They feed almost exclusive¬
ly on mollusks.
WALSH Thoma.s James (1859-1933).
US politician. Democratic senator from
M o n t . , h e a d v o c a t e d a r m s l i m i t a t i o n ,
fought against child labor and exposed the
Elk Hi l ls and teapot dome scandals. He

died before taking office as attorney
general.
W A LT E R , B r u n o ( B r u n o W a l t e r
Schlesinger; 1876-1962), German-bom
US conductor. He was aprot6g6 of Gustav
MAHLER, but his Career in Europe was cut
short by the Nazis, and he lived in the US
from 1939. He was renowned for his inter¬
pretations of Mahler, Wagner. Beethoven
and Brahms.
WALTER, Thomas Ustick (1804-1887).
US architect, known for his pure classical
style. He designed Girard College,
Philadelphia (1833-47), and as govern¬
ment a rch i tec t (1851-65 ) he added the
dome and wings to the Capitol in
Washington, D.C.
W A L T H E R V O N D E R V O G E L ¬
WEIDE (cll70-cI230), most famous of
the German minnesingers. He wandered
from court to court, until granted afief by
Emperor Frederick n. Apart from love
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leaves widi white pinstripes, and Zebrina
pendula has purple, green and silver
striped leaves.

They grow best in sunny windows, and
the growing tips should be pinched out to
maintain bushy growth. The soil should be
kept evenly moist. They survive tempera¬
tures as low as i3*C (55”F). They are ex¬
tremely easy to propagate by faking cut¬
tings and rooting them in water and wet
sand. Family; Commelinaceae.
WANG WEI (699-759), Chinese painter
and poet. He is tradition̂ ly the originator
of the monochrome ink-wash technique
and founder of the renowned "Southern"

School of landscape painting. His poetry
and painting are imbued with apersonal
feeling for the beauty of nature.
WANKEL ENGINE, in ternak^mbus-
TioN ENGINE that produces rotary motion
directly. Invented by the German engineer
Felix Wankel (1902-1988), who com¬
pleted his first design in 1954, it is now
used in automobiles and airplanes. Atri¬
angular rotor with spring-loaded sealing
plates at its apexes rotates eccentrically in¬
side acylinder, while the three combus¬
tion chambers formed between the sides

of the rotor and the wails of the cylinder
successively draw in, compress and ignite
afliel-and-air mixture. The Wankel engine
is simpler in principle, more efficient and
more powerful weight for weight, but
more difficult to cool, than aconventional
reciprocating engine.
WAPITI, the North American subspecies
of the red deer. Cervus elephas. It differs
from the typical European red deer in
being larger and in that the terminal points
to the antlers are in the same plane as the
beam and do not form a"crown." Wapiti,
o n ce t h e mo s t a b u n d a n t d e e r i n N o r t h
America, are now severely reduced in
numbers and range.
WAR, organized armed conflict between
^oups of people or states. War is not
found elsewhere in the animal kingdom.
Since recorded history began, man has
been involved in hostility, for different
aims: power, territory, we t̂h, ideological
domination, security, independence. Until
modem times, most wars were fought
wi th l imi ted means for l imi ted a ims, but
modem weapons of mass destruction and
t o t a l w a r f a r e c a n e l i m i n a t e w h o l e
populations and endanger the survival of
the human race, (See geneva conventions;
G U H U U L L A W A R F A R E ; S T R A T E G Y ; W A R

CRIMES.)
WARBLERS, small perctiing birds re¬
lated to THRUSHES and flycatchers. Almost

poems, he composed political and
religious poetry.
W A LT O N , G e o r g e ( 1 7 4 1 - 1 8 0 4 ) ,
colonial politician ftom Georgia. He
signed the Declaration of Independence
and served in the Continental Congress
(1776-81). While defending Savannah
against the British, he was taken prisoner
(1778). He served his state as achief jus¬
tice and governor as well as asenator in
the federal government (1795-96).
WALTON, Izaak (1593-1683), English
writer remembered for The Compleat
Ang/cr (1653), aseries of dialogues on the
art of fishing which also praise the peace¬
ful and simple life. He wrote biographies
of friends he admired, like John oonnb.
WALTON, Sir William Turner (1902-
1983), English composer. He had abril¬
liant early success with his music for
Edith SITWEU--5 Fafode (1923). Other
works inc lude the o ra to r io Be lshazzar ' s
Feast (1931), film scores, notably for
Shakespeare &ms, and the opera Troilus
and Cressida (1954).
WALTZ, dance with three beats to the
bar, originating from the landler, afolk
dance. Its popularity in the 19th century
was due largely to the music of the
STRAUSS family.
W A M P A N O A G I N D I A N S , N o r t h
American Indians of the Algonquian lan¬
guage family who lived Eof Narragansett
Bay. Their chief, Massasoit, made friends
with the Pilgrim Fathers (1620). His son
was the leader during king phiup's war
(1675), after which the tribe was virtually
ex te imina ted .
WAMPUM, strings of shell beads prized
by North American Indians, who used
them as money in trading. The early white
settlers also accepted them as currency,
but the production of counterfeit glass
beads undermined their value in the early
18th century.
WANAMAKER, John (1838-1922), US
businessman whose department stores
pioneered advertising techniques and per¬
sonnel welfare and training. He was
postmaster general 1889-93.
WANDERING JEW, according to a
legend first recorded in the 13th century, a
Jew who taunted Jesus on the way to Cal¬
vary and who was doomed to wander the
world until Jesus returned.
WANDERING JEW, or str iped inch
plant, several trailing plants that are
grown indoors for their flowers and
foliage. Tradescantia fluminensis varie-
gafa has green leaves, irregularly striped
with whke; Callisia elegans has green
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all have thin, poinled bills and they are
mainly insectivorous. While some, tropi¬
cal, species are brightly colored, most are
olive or brown. The common name refers
to the melodious songs produced by many
of the species.
WAR CRIMES, in international law,
the violation of the laws and rules of war.
The fust systematic attempt to frame laws
for warfare was by GROnus (I625). Since
1864 various agreements have laid down
priiKiples for the treatment of combatants
and civilians, and attempted to outlaw cer¬
tain weapons (see Geneva convenhcws;
KELLOGG-BRIAND PACT).

Few have been convicted of war crimes.
AConfederate officer. Henry Wirz, was
executed in I86S. An attempt was made to
try the Kaiser after WWl. and some Ger¬
man officers were tried (mostly acquitted)
by aGerman court. The only major war-
crimes tr ial has been the Nuremberg tr i¬
als. Here three categories of war crime
were defined; crimes against peace (plan¬
ning and waging aggressive war);
’conventional" war crimes (murder of
civilians or prisoners of war, plunder etc.);
and crimes against humanity (murder,
enslavement or deportation of whole
populations). The principle of individual
responsibility was dso established.
WARD, Aaron Montgomery (1843-
1913) US businessman. In 1872, wi th a
capital of S2.400. he started up the mail¬
order firm which became the vast house of
Montgomery Ward &Co.
W A R D .

sociologist and paleontologist. Afervent
evolutionist, he pioneered US sociology
with such works as Dynamic Sociology
(1883), TTic Psychic Factors of Civiliza¬
tion (1893) and Glimpses of the Cosmos
(6vols., 1913-1918).
WAR HAWKS, group of expansionist
US Congressmen who in 1810-12 helped
precipi tate the war of is iz. Most ly
Southerners and Westerners, they hoped
to remove British hindrance to expansion
in the Northwest and gain Florida from
Spain, Britain’s ally.
WARHOL, Andy (I9307-1987), US art¬
ist and filmmaker, famous for his pop art
paintings. His highly innovative, often
erotic and often lengthy films include
Chelsea C/Ws (1966) and Lonesome Cow-
boys(l969).
W A R M - B L O O D E D A N I M A L S , o r
homoiotherms, animals whose body
TEMi^RATURE is not dependent on extemd
temperature but is maintained at acon¬
stant level by internally generated metabo¬
lic heal. This constant temperature enables
the chemical processes of the body, many
of them temperature-dependent, to be
m o r e e f fi c i e o L M o d e m a n i m a l s w h i c h
have developed this homoiochermy are the
.MAMMALS and BIRDS, and it is now believed
that PTERODACTYLS, theiTtpsids, and many
other extina reptlles may also have been
warm-b looded .
WARNER, G lenn S . "Pop" (1871-
1954) US football coach. He coached at
Carlisle Indian School 1899-1915. pro¬
duced three undefeated U. of Pittsburgh
teams 1915-24 and led three Stanford ele¬
vens to the Rose Bowl 1924-33. During
his 46 years as acoach. Warner pioneered
both the single and double wing fomia-
t ions .
WARNER, Jack L. (1892-1978), US
film producer who, wi th h is three
brothers, founded Warner Brothers, one of
Che largest and most successful Hol¬
lywood film smdios. Warner Brothers
produced the first full-length sound film,
The Jazz Singer (1927), and was the first
studio to produce for television.
WARNER Seth (1743-1784), ahero of
the Amer ican REVoumoNARV war and a
leader o f the g reen mounta in boys . He

helped capture Fort ticonderoga. took
Crown Point (1775 )and was largely
responsible for the American victory at
Bennington(1777).
WARNEX, WilUam Lloyd (1898-1970),
US social anthropologist at the U. of Chi¬
cago 1935-60. He brought the methods of
cultural anthropology to the study of class

A r t e m a s
A m e r i c a n l e a d e r i n t h e r e v o l u t i o n a r y

WAR. As governor of Massachusetts
(1774-75), he besieged Boston until Was¬
hington arrived, and was second in com¬
mand of the Continental Army 1775-76.
He served in Congress 1791-95.
WARD, Artemus (1834—1867), pen-
name of Charles Farrar Browne, US jour¬
nalist and humorist. The character of Arte¬
mus Ward, an irreverent traveling show¬
man, became ahouseho ld name fo r h i s
pungent and comically ungrammatical
comments. Browne also became apopular
lecn i rer.
WARD, Barbara (1914-1981). British
economist and commentator on the rela¬

tions between the Western powers and
developing nations. She stressed the im¬
portance of economic aid and inicmational
cooperation in such books as The Rich
N a t i o n s a n d t h e P o o r N a t i o n s ( 1 9 6 2 ) ,
Spaceship Earth (1968) and Progress for
aSmall Planet (\919).
WARD, Lester Frank (1831-1913), US

(1727-1800),
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in America, particularly in his "Yankee
City" series (5 vols., 1941-59).
WAR OF 1812, conflict between the US
and Great Britain, I8I2-IS. It originated
in die maritime policies of Britain and
France in the Napoleonic wars. In 1806
Napoleon tried to prevent neutrals horn
trading with Britain. Britain retaliated
with Orders in Council to prevent neutrals
from trading with France. US trade
slunqied, and aft» the Chesapeake inci¬
dent (when the British impressed four
crewmen from aUS frigate) she respon¬
ded with the Embargo Act (1807) and the
Noninterference Act (1809), banning trade
with the belligerents. Howevw, the chief
su f foer f rom the ban was the US. Ma¬
con's Bill No. 2(1810) lifted the ban, with
certain provisions, but after agreement
vrith N^wleon the US reimposed sanc¬
tions against Britain. Anti-British feeling,
fed by war hawks and by the conviction
that British support of the Indians (see Ttp-
PECANOa BATTLE OF) was hindering US ex¬
pansion. led to war being declared on June
18. 1812. The US was unprepared and in
internal conflict over the war, and her at-
tempted invasion of Canada (1812) was a
failure. Early naval successes led to a
retaliatory British blockade. US successes
came in 1813 widi the Battles of Lake sue
and the Thames (in Ontario). In 1814 US
tioc^ held their own at Chippaewa and
Lundy’s Lane, and by avictory at Plat-
tsbur;̂  halted aBritish advance on the
Hudson Valley. In Chesapeake Bay aBrit¬
ish force that had sacked Washington was
repelled in its attempt to take Baltimore.
There was military stalemate, and peace
negotiations started in June, 1814. The
Peace of ghent. signed on Dec. 22, 1814,
was essentially areturn to tile status quo
before the war. Afortnight later, Andrew
JACKSON, unaware of the peace, defeated
the Brit ish at the Batt le of new Orleans.
The war had several far-reaching effects
on the US: tiie military victories promoted
national confidence and encouraged
expansionism, while the trade embargo
encouraged home manufactures.
WAR ON DRUGS, "national crusade"
against the "cancer of drugs," in the words
o f P r e s i d e n t R o n a l d r b a o a n i n a 1 9 8 6

television address. The Reagan ad¬
ministration assigned ahigh priority to the
war on drugs, but at its close world drug
production was rising and drag consump¬
tion in the US was near its all-time high.
WAR ON POVERTY, the totality of the
administrative programs of Ihusident Lyn¬
d o n B . J o h n s o n t h a t w e r e a i m e d a t

eliminating poverty in the US and alleviat¬
ing its effects. Johnson's declaration of "a
war on poverty" occurred in his Stale of
the Union speech of 1964; this crusade
was essent ia l to his v is ion of the Great
Society.
WAR POWERS RESOLUTION, US
law that describes the procedure that both
the president and the Congress must fol¬
low in order to legally declare war.

According to this law, the president may
send military forces to an area where con¬
flict arises, but the legislative branch must
be informed by the executive branch
within 48 hours. For the forces to remain
in place for more than 90 days, the
president must seek approval from the
Congress.
WARRANT, judicial order (signed usual¬
ly by ajudge or court clerk) authorizing
arrest of asuspect or search of premises.
Strict procedures govern the issuing of a
warrant. There are also tax warrants and
warrants of attorney and of attachment
WARREN, Earl (1891-1974), US Chief
Justice 1953-69. Attorney general (1939-
43) and governor (1943-53) of Cal., he
was Republican vice-presidential can¬
didate in 1948. Appointed to the Supreme
Court by Eisenhower, he led it to anum¬
ber of liberal judgments, notably the one
in BROWN V. BOARD OF EDUCATION OF
TOPmtA (1954) declaring racial segregation
in schools unconstitutional.
WARREN, Joseph (1741-1775), US
physician and pkriot. He join^ in
Massachusetts Whig opposition to the
CTAMP ACT of 1765 and to British reprisals
after the boston tea party.

Elected president of the provincial as¬
sembly in 1775, be was killed at the battle
of BUNKER HILL On June 14.
WARREN, Josiah (1798-1874), US
anarchist. He advocated "sovereignty of
the individual" in place of Robert owbn s
socialism in True Ctvilizaiion (1863). and
founded autopian colony, Modern Times
(Brentwood), N.Y., and "equity stores" for
exchange of goods and labor.
WARREN, Leonard (1911-1960), US
singer, with the Metropolitan Opera from
1938. Considered the finest baritone of his
time, he died on stage after completing an
aria in aperformance of Verdi’s La Form
del Desti iw.
WARREN, Mercy Otis (1728-1814),
American writer, author of patriotic plays
and ahistory of the American Revolution
valuable for its portraits of contemporary
figures.
WARREN, Robert Penn (1905-1989),
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US novelist, poet, critic, and university
teacher. He was one of the poets as¬
sociated with The Fugitive magazine.
Most of his poetry and popular novels
have aSouthern setting and political and
moral themes. His three Pulitzer Prizes in¬
clude one for All the King's Men (1946).
He was US poet laureate 1986-87.
WARREN REPORT, report of the com¬
mission set up by President Lyndon Joh¬
nson to investigate the assassination of
President John Kennedy. It comprised Earl
WARKEN, US representatives Hale Boggs
a n d G e r a l d f o r d , U S s e n a t o r s R i c h a r d
RUSSELL and John S. Cooper. Allen dulles
and John J. McCIoy, attorney and ex-
president of the World Bank. The report,
released in Sept. 1964. concluded that
neither putative assassin Lee .Oswald nor
his killer Jack Ruby was part of a
comspiracy. It criticized the FBI and Secret
S e r v i c e a n d r e c o m m e n d e d r e f o r m s i n
presidential security.
WARSAW, largest city and capital of
Poland and of Warsaw province, on the
Vis tu la R. I t i s acommerc ia l , indust r ia l ,
c u l t u r a l a n d e d u c a t i o n a l c e n t e r a n d

transponation hub. Chief products are
machinery, precision instruments, motor
vehicles, electrical equipment, textiles and
chemicals. Warsaw replaced Krakow as
capital in 1S96 and has frequently fallen
into Swedish, Russian. Prussian or Ger¬
man hands. Much of the city was razed in
WWII but it has been carefully recon¬
structed, Pop 1,716,000.
WARSAW PACT, or Warsaw Treaty
Organization, mutual defense pact signed
19S5 in Warsaw by the USSR and its
communist neighbors Albania. Bulgaria.
Czechoslovakia, East Germany. Hungary,
Poland and Romania, after formation of
the NORTH ATLANTIC TREATY ORGANIZATICW
(NATO). Its unified command has head¬
quarters in Moscow. In 1968 (when Al¬
bania formally withdrew), pact forces in¬
vaded Czechoslovakia to overthrow an in¬
dependent-minded regime. In 1980-81 the
USSR used pact maneuvers and threats of
intervention by pact members to dis¬
courage labor unrest in Poland. The pact’s
military structure was disbanded in 1991.
W A R S O F R E L I G I O N . S e e r e u g i o n .
W A R S O F .

WART, scaly excrescence on the skin
caused by avims which may arise without
warning and disappear equally suddenly.
Numerous remedies have been suggest̂
but local freezing or cauterization are
o f t e n e f f e c t i v e . V e r r u c a s a r e w a r t s

pushed into the soles of the feet by the

weight of the body.
WARWICK, Richard Neville, Earl of
(1428-1471), "The Kingmaker," most
powerful English noble of his time. A
Yorkist (see roses, wars of the), he drove
out HENRY VI and installed Edward of Yorit
as EDWARD tv (1461). He virtually ruled
England, but lost royal favor, rose against
Edward and reinstated Henry (1471).
Warwick was defeated by Edwa^ and
killed at the battle of Barnet.
WA S H I N G TO N , B o o k e r Ta l i a f e r r o
(1856-1915), black US educator. Bom of
aVa. slave family, he was chosen 1881 to
head anew school for blacks, the tuske-

GEE iNsimi^ Ala. This he built up from
two unequipped buildings to acomplex
with over 100 buildings and 1,500 stu¬
dents. Washington urged industrial educa¬
tion as the way to economic inde¬
pendence, favoring racial cooperation
rather than political action. His extensive
writings included an autobiography, Up
From 5/oveo’(I901).
WASHINGTON, George (1732-1799).
first president of the US (1789-97). Bom
into awealthy Va. family, he showed an
early aptitude for surveying, in 1749 beco¬
ming surveyor of Culpeper Co. He first at¬
tracted notice with areport (1753) on the
French threat in the Ohio Valley, and be¬
came commander in chief of the Va. mili¬
tia (1755-58) after distinguishing himself
in the mission of Edward braooock (see
FRENCH AND INtlRAN WARS).

Returning to mount vernon. the estate
he inherited in 1760, he mairied (1759)
and became amember of the Va. house of
burgesses (1759-74) and ajustice of the
peace (1760-74). His anti-British feelings
were exacerbated by British taxes (see
STAMP act; townshend acts). He became
adelegate to the continental congress
(1774-75) and was appointed commander
in chief of the Continental Army in 1775
(see REvoLtmoNARY WAR). From ill-trained
and ill-equipped troops, he created adisci¬
plined army, secured the fall of Boston
(1776) but narrowly extricated himself/
after defeat at Long Island.

After successes at Trenton and Prinq^
ton, 1777 marked alow point in
war. Washington survived an attem' .
displace him and wintered 1777̂ '̂VALLEY FOTGE. AlliatKCS with.'T^i
(1778) and Spain (1779) ch9̂ ®“.i,v
course of the war. Victory %
thecapture ofYORKTO'w(17P>-̂ ^̂
peace t w n r f - M i e d ( i
Washingeem resigned ^ ! u,p,«.Mount Vernon. DissatSfied with

/

i n

c e

t h e

returned to
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1781 ARTKLES OT CWFEDERATION, Wash¬
ington played amajor role in securing the
adoption of the uwtbd states cwicti-
TunoN, and was unanimously elected
president in 1789. Believing in astrong
central government, he created afederal
judiciary (1789) and anational bank
(1791), and put through other far-reaching
financial measures. These led to party
conflict centering on Thomas jefferson
and Alexander HAMILTON.

His second term of office was marked

by controversy over foreign affairs, as
with the JAY TREATY and his efforts to keep
t h e U S n e u t r a l i n B r i t a i n ’ s w a r w i t h
France (1793). There were also Indian in¬
surrections and internal dissension (see
WHISKEY rebeluon). He refused athird
term of office. His inte^ty. patience and
high sense of duty and justice made him a
great leader and won him the title of
■Father of His Country."
WASHINGTON, Martha Custls (1731-
1802), wife of George Washington and
first First Lady of the US. At 17 she mar¬
ried awealAy planter, Daniel Parke
Custis. who died in 1757. She married
George Washington in 1759 and moved
with her two surviving children to Mount
Vernon, which she supervised during
Washington's absences.
WASHINGTON, the Evergreen State,
Pacific slate of the US West. The Colum¬
b i a R f o r m s m u c h o f i t s S b o r d e r . T h e

Cascade Range runs N-S through the cen-
ler of the state, dividing it into aWhalf of
largely fertile lowland, deeply penetrated
by Puget Sound, and an Ehalf of semiarid
plateau intersected by deep canyons. Fur
traders and missionaries visi ted the area

early in the I9th century, but settlement
did not begin until the US-Canadtan
boundary was fixed at 49 degrees Nin
1 8 4 6 . F a r m e r s , l u m b e r m e n , fi s h e r m e n ,
and gold prospectms came in the 1850s
and 1860s. The arrival of the railroads in
1883 caused the population to nearly
quadruple between 1880 and 1890. The
tate was early distinguished by its

labor and e lect ion taws, but

Washington Profile
Name of state: Washington
Capital: Olympia (Other cities: Seattle,
Spokane, Tacoma)
Neighbors: Can^a (British Columbia,
Oreg., Idaho)
St^^ood: Nov. 11,1889 (42nd state)
Familiar name: Evergreen State;
Chinook State
Area:68,192sqmi
Population (1990): 4,867,000 (Rank: 18)
%change 1980-90:17.8
Density per sq ml: 73.1
%metropolitan: 81.7
Electoral votes: 11
Racial comp.: White, 88.5%; black.
3.1%; Hispanic, 4.4%; Asian, 4.3%;
Amer ind , 1 .7%
Per capita money income (1989):
$12,197 (Rank; 18)
Elevation: Highest-14,410̂  Mount
Rainier; Lowest-sea level. Pacific Ocean
Motto: Alki ("By and by")
State flower; Coast rhododendron
State bird: Willow goldfinch
State tree: Western hemlock

State song: "Washington, My Home”
I N D U S T R Y A N D T R A D E
Gross state product (1^9):
$77 bil. (Rank; 16)
Farm products: Dairy products, wheat,
apples, cattle
Farm marketings (1989):
$3.6 bil, (Rank: 17)
Manufactures: Transportation equip¬
ment, food products, paper products,
wood products, chemicals
Value of mfrs. shipped (1989):
$46 bil. (Rank: 20)

ogressive
“■' by strife between the radical In-
j r ^a i Worke rs o f t he Wor id and bus i -

iterests. During the 1930s the US
S“''̂ icnt built Bonneville and Grand

tms on the Columbia R, provid-
gchê jgĵ city that made the state a

^9,®.'’ aluminum, aircraft, and ship-
«»“idiiig lod t̂ries during WWII. These

dans also provided irrigation
lor me wheMieldsand fruit orchards
of the EplateaL

dU;
n e s s

unionism long made Washington political¬
ly and culturally liberal, but the growth of
white-collar, high-tech industries has
strenghtened the conservative elements.
WASHINGTON, D.C., capital of the US.
coex tens i ve w i th the fede ra l D is t r i c t o f
Columbia. It covers 69.2sq mi on the E
b a n k o f t h e P o t o m a c R , b u t t h eIts tradition of militant
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metropolitan area now includes pans of
Md. and Va. The focal point is the domed
C A P r r o u h o m e o f t h e c o n g r e s s o t t h e
UNtTH) STATES. To the NW lies the white

HOUSE. Other important buildings are the
headquarters of numerous government
depanments and agencies, the supreme
COURT. PENTAGON (in Va.), FEDERAL BUREAU
O F i N V E S n O ATi c w a n d u b r a r y o f c o n ¬
gress. Also acultural and educational cen¬
ter, Washington is the site of the smith.
soNiAN iHSTrrunON. the nat ional gal lery
OF ART and the John F. Kennedy Center
for the Performing Arts. There are many
parks and famous memorials: the Was¬
h i n g t o n M O N U M E N T , t h c L I N C O L N
MFJttoRiAi. , and the jefferson memoriai . .
There is little industry, but many large
corporations and other organizations have
their offices there, including the fee®ral
R E S E R V E S Y . S T E M .

History. In 1783, the conttnental con¬
gress voted for afederal city. President
Washington chose the present site in 1790
as acompromise between North and
South, and the capilol was built at its cen¬
ter. In 1800 Congress moved from
Philadelphia. During the war of i8I2, the
government buildings were burned down
(1814) by British troops, and new and
more splendid plans were made. Since
then the population has risen steadily.
Washington, long agateway for blac^
emigraring N, is afocus for demonstra¬
tions as well as government. There is an
elected mayor but Congress retains the
right to review the city’s budget and legis¬
lation, The District of Columbia has voted
in presidential elections since 1964: it has
voted consistently Democratic. In 1987
the House Distr ict of Columbia Commit¬
tee approved abill to make the district a
state. Pop (c i ty) 607,000, (metro)
3,924,000.
WASHINGTON, Trea ty o f (1871 ) .
agreement by the US and Britain, signed
in Washington. D.C.. to arbitrate the
ALABAMA CLAIMS and boundary and fishing
disputes. Ii was largely brought about by
Hamilton Fish, US secretary of state.
WASHINGTON CONFERENCE, posi-
WWl meetings convened by US President
HARDiNO and held in Washington, D.C..
1921-22. The US, Britain, Japan, France
and Italy agreed to limit their capital ships
in the ratio 5:5:3;1;1respectively, to
restrictions on submarine w^are and a
ban on use of poison gas. France, Japan.
Britain and the US agreed to respect each
other’s Pacific territories. Anine power
treaty with the additional signatures of

Belgium, China, the Netherlands and Por-
tugtd guaranteed China's lenitorial in¬
tegrity.
WASHINGTON MONUMENT, s tone
obelisk in Washington, D.C., honoring
George Washington. Begun 1848, it was
completed in 1884. Faced with white
marble, it is 555ft high. Visitors may go to
the top by elevator, or by climbing 898
StqK .
WASHINGTON’S BIRTHDAY, alegal
holiday in must states, celebrated on the
third Monday in February in honor of
George Washungton. He was bom Feb. 11,
1732, but the 1752 calendar reform made
it Feb. 22. Thc Monday holiday also
honors Abraham L inco ln , who was bom
on Feb. 12.

WASHTT^ Battle of tbe, 1868. mas¬
sacre which ended hostilities by the
CHEYENNE INDIANS. The 7ih Cavalry, under
General custhl surprised and destroyed
tbe camp of Chief Black Kettle on the
banks of thc Washita R, near Cheyenne.
W O k l a .

WASPS, stinging insects, banded black
and yellow, relat̂  to bef.s and ants in the
order Hymenoptera. There are anumber
of families; most are solitary, but mem¬
bers of the Vespoidea are social, forming
t rue co lon ies w i th workers , d rones and
queen(s). Most of the solitary species are
hunting wasps. These make nest cells in
soil or decaying wood, in which they
place one or more paralyzed insects before
the egg is laid, to act as aliving larder for
the larva when it hatches. Social wasps
congregate to form apermanent colony
with both adults and young. The nest is
usually constructed of "wasp paper." a
thick pulp of wood fibers and ŝ va. The
adults feed the developing larvae on dead
insects which have been killed by biting in
the neck: the sting, which in solitary
wasps is used to paralyze the prey, is
reserved for defense. Adult wasps fê  on
carbohydrate: nectar, aphid honeydew or
jam.
WASTE DISPOSAL, disposal of such
matter as animal excreta and the waste
products of agricultural, industrial and
domestic processes, where an unaccep¬
t a b l e l e v e l o f e n v i r o n m e n t a l p o l l u t i o n
would otherwise result. Where an ecologi¬
cal balance exists (see ecology), wastes
are recycled naturally or by technological
means (see becycunc) before accumula¬
tions affect the quality of life or disrupt
tbe ecosystem. 77te most satisfactory
wastedisposal methods are therefore
probably those that involve recycling, as



1 2 9 0 W A T A U G A A S S O C I A T I O N

in manuring fields with dung, reclaiming
metals from scrap or pulping waste paper
fo r remanu fac tu re .
WATAUCAASSOCIATION, 1772-75,
government set up on land leaŝ  from the
Cherokee along the Wtuauga R. present
Washington Co., ETenn. The settlers,
from Va. and (after suppression of the
regulators) N.C., became part of the
State of Franklin in 1788-
WATER (H2O), pale-blue odorless liquid
which, including that trapped as ice in
icecaps and glaciers, covers about 74% of
the earth’s Hurface. Water is essential to l-
EFE, which began in the watery oceans; be¬
cause of its unique chemical properties, it
provides the medium for the reactions of
the living cell.

Waier is also man’s most precious
natural resource, which he must conserve
and protect from pollution. Chemically,
water can be viewed variously as a
cova len t hyd r i de , an ox ide , o r a
hydroxide. It is agood solvent for many
substances, espedally ionic and polar
compounds; it is ionizing and itself
ionizes to give alow concentration of hy¬
droxide and hydrogen ions (see pH). It is
thus bo th aweak ac id and aweak base ,
and conducts electricity. It is agood,
though labile, ligand, forming hydrates.

Water is apolar molecule, and shows
anomalies due to hydrogen bonding, in¬
cluding contraction when heated from O’C
to 4’C. Formed when hydrogen or volatile
hydrides are burned in oxygen, water
oxidizes reactive metals to their ions and
reduces fluorine and chlorine. I t convrats
basic oxides to hydroxides, and acidic
oxides CO oxy-acids. (See also hard
water; heavy water; hydrolysis.) mp
O'C, bp lOO'C, triple point O.or C, sg 1.0.
WATER BEETLE, any of anumber of
f a m i l i e s o f o v a l i n s e c t s , i n t h e o r d e r
Coleopiera, that live in or near water and
propel themselves by fringed hind legs.
Three of the most common water beetles

■are the giant water scavenger beetle,
predaceous diving beetle, and whirligig.
The predaceous diving beetle and water
scavenger feed on small fish and insects.
WATER BUFFALO, ruminant mammal
of the ox family. Large and massively
built, the animal stands Sfc or more at the
shoulder, and has adull black body with
very litde hair. The Indian buffalo has
huge horns, which may measure 6ft
across; they spread outward and upward,
approaching each other toward the dp.
WATER BUG, name given to anumber
of bugs which live in fruh water as adults.

especially the giant water bug, which
grows up to 2in long. Waterfaugs feed on
small aquatic animals, including fish.
WATER CHESTNUT, common name
for annual water plants of the genus Trap-
a; the name is also applied to their edible,
nutlike, spiny-angled fruit. Trapa natans
has submerged leaves that are long,
feathery, and rootlike; and floating leaves,
in aloose rosette, that are attached to
perioles or leafstalks, 2to 4in long. The
fruit is l-2in in diameter and usually has
four spiny angles.
WATERCOLOR, painting technique in
which the pigment is mixed with water
before application, more particularly the
aquarelle technique of thin washes,
mastered by such English artists as John
C o t m a n a n d J . M . W . t u r n e r a r o u n d
1800. infelicities cannot be painted over,
but watercolor permits powerful effects of
transparency, brilliance and delicacy.
F a m o u s U S w a t e r c o l o r i s t s i n c l u d e
Winslow HOMER and John marin. (See also
FRESCO; TEMPERA.)
WATERFALL, avertical fall of water
where arivo- flows, from hard rock to one
more easily erod^ (see erosion), or
where there has been ar ise of the land
relative to sea level or blockage of ariver
by alandslide. Highest in the world is
Angel Falls, Venezuela (3,212ft).
WATERFORD, seaport capital of Co.
Waterford, SE Ireland, on the Suir R.
Famous for its cut glass. Waterford ships
meat, dairy products and frsh, and makes
footwear and electrical goods.
WATERGATE, series of scandals which
brought down Ifresident nixon's administ¬
ration. On June 17, 1972, five men were
arrested carrying electronic eavesdropping
a^uipment in the Watergate office build¬
ing headquarters of the Democratic Parly
national committee, Washington, D.C. In¬
vestigations opened atrail which led to
Nixon’s inner councOs.

Nixon easily won reelection in Nov.
1972; but his public support eroded after a
televised US Senate investigation, news¬
paper revelations (notably by Carl Bern¬
stein and Bob Woodward in the Washing-
ton Post) and testimony of Republican
Party and former governmental officials
clearly implicated him and his senior aides
in massive abuse of power and obstruction
of justice involving campaign contribu¬
tions, t l ie CIA, the FBI, the Internal Re¬
venue Service, and other agencies. The
House of Representatives Judiciary Com¬
mittee voted to impeach Nixon in July
1974, and his ouster from office became
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classified as those that l ive on the surf^
or below the surface of water. Water lilies,
sedges, and cattails are commoa water
plants. Water bladders, or pores that con>
tain air, are found in submerged water
plants to suppon their upright position.
WATER POLLUTION. The discharge
of wastes into water bodies has always
been aconvenient and inexpensive means
of disposal. Most organic wastes are readi¬
ly degradable in water: bacteria convert
them into their inorganic components
(nitrogen, phosphorous, and carbon),
which nourish microscopic algae and thus
enter the aquatic food chain. This process
consumes the oxygen present in the water,
but the water renews its oxygen supply by
absorption from the air and by photosyn¬
thesis. When the volume of organic waste
is 100 great, however, the water’s oxygen
supply is exhausted and the water b ŷ
euirophies or 'dies." It then turns slimy
and stinks.

Certain wastes are not degradable.
These include inorganic and synthetic or¬
ganic chemicals (for example, the pes¬
t i c i de DDT and the i ndus t r i a l chemica l
PCB) and metals (for example, mercury
and lead). Toxic nondegra^ble wastes
may immediately poison aquatic life, or
they may enter the aquatic food chain with
consequences equally serious though
delayed. Water can do little with non-
degradable wastes except dilute them and
carry them away from the point of dis¬
charge.
W A T E R P O W E R . S e e h y d r o e l b c -
n U C I T Y; T U R B I N E

WATERS, Ethel (1896-1977), US singM
and actress. She followed asinging career
in nightclubs and on Broadway with
notable dramatic roles in the film Pinky
(1949) and in Member of the Wedding
(play, 1950; film. 1952).
WATER SKIING, gliding over the water
on broad skilike runners while being
towed by amotorboat. Water ski i i^
events are categorized as trick riding,
slalom, or jumping events.
WATER SNAK^ nearly 80 species of
the genus Natrix, which also includes the
European grass snake. They are non-
venomuus snakes living on fish and am¬
phibians. The Eurasian water snakes lay
eggs, while the two New-World species
are viviparous.
WATERSPOUT, effect of arotat ing
column of air. or TORNAoa as it passes
o v e r w a t e r . A f u n n e l l i k e c l o u d o f c o n -
denUd water vapor extends from aparent
cumulonimbus cloud to the water surface

inevitable; he resigned on Aug. 9, 1974.
One month later he was granted afiiU par¬
don by Gerald pchid. Almost three score
individuals, including former US artomey
general John Mitchell and senior White
House staff were convicted of Watergate
crimes, about half serving jail sentences.
WATER HYACINTH, afloat ing plant
that can become avery costly nuisance by
clogging waterways. The plants float on
air-filled bladders, trailing their roots m
the water, or in mud where the water is
very shallow. They have attractive purple
or yellow flowers growing on erect stems.
Water hyacinths grow wUd in South
Amer ica bu t have been in t roduced in to
other tropical areas.
WATER LILIES, aquatic plants of the
genus Nymphaea (unrelated to true uues).
They grow in calm shallow fresh water,
with stems rooted in the mud and floating
leaves. Many hybrids are used as or¬
namentals in water gardens. Family:
N\-mphaeaceae.
WATERLOO, Battle of (June 18.1815),
the final engagement of the Napoleonic
WARS. Having escaped from exile on Elba
and reinstated himself with anew army.
NAPOLEON I faced acoal i t ion of Aust r ia ,
Britain. Prussia and Russia. He decided to
attack, advancing into Belgium to prevent
an Anglo-Dutch anny under Wellington
from uniting with the Prussians. After
separate battles with the British and Prus¬
sians on June 16. the French army, led by
Marshall ney. attacked Wellington’s
strongly defended position at Waterloo. S
of Brussels. The intervention of aPrussian
force under blOcher allowed Wellington
to take the o f fens ive . The French were
routed, losing some 25,000 men. Napo¬
leon aMicaled four days later.
WATERMELON, succulent fruit of the
gourd family, native to tropical Africa,
under cultivation on every continent. Its
vines grow prostate, with branched
tendrils, deeply cut leaves, and flowers
borne singly in the axil of aleaf. The
sweet juicy flesh may be reddish, white, ot
yellow. Weight varies from 3-51b to 451b
o r m o r e .

WATER MOCCASIN, poisonous snake
in the viper family. This species (Ag-
kistrodon piscivorous) l ives in the
southeastern US in swmpy or marshy
areas of rivers, streams, and lakes. It may
grow between 3and Sft. Its often fatal bile
may be preceded by awarning, which in¬
volves ̂ e exposure of the white, cot¬
tonlike inside of its mouth.
WATER PLANT, any of several plants
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where it is surrounded by asheath of
spray.
W A T E R S U P P L Y . a v a U a b l e w a t h i
resources and the means by which suffi¬
cient water of asuitable quality is supplied
for agricultural, industrial, domestic and
other puqxiscs. Water precipitated over
land (see hydrologic cycle) is available
either as "surface water," in the form of
rivers and lakes, usually supplemented by
reservoirs, or as ground water, held un¬
derground—typically in an aquifer under¬
laid by impermeable rock—and brought to
the sî ace by pumping or else rising as a
spring or artesian wfj.l. Water may also
be extracted from sewage, purified and
recycled (seeRECYCUNO).
W AT E R TA B L E . S e e g r o u n d w a t e r .
W AT L I N C I S L A N D . S e e s a n S a l v a d o r
I S L A N D .

WATSON, James Dewey (1928- ). US
b i o c h e m i s t w h o s h a r e d w i t h F. H . C .
C r i c k a n d M . H . F. W i l l c i n s t h e 1 9 6 2

Nobel Prize for Physiology or Medicine
for his work with Crick establishing the
"doub le he l ix " molecu lar mode l o f DNA.

His personalized account of the research,
The Double Helix (1968), became abest¬
s e l l e r .

WATSON, John Broadus (1878-1958),
US psychologist who founded behavio¬
rism, adominant school of US psychology
from the 1920s to 1940s, and whose in¬
fluence is still .strong today.
WATSON, Thomas Edward (1856-
1922), US author and political leader from
Ga. He attacked blacks, socialists.
Ca tho l i cs and Je t re . AFarmers ’ A l l i ance
(1891-93) and Democratic (from 1920)
Congressman, and popuust vice-presiden¬
tial and presidential candidate (1896,
1904), he became achampion of foe xu

K L U X K L A N .

WATSON, Thomas John (1874-1956).
US business executive who took over an

ailing computing company in 1914,
changed its name to International Business
Machines Corp., 1924, and built it into
one of the world’s largest corporations.
Under his presidency, 1914-49, and chair-
raaiLship, 1949-56, IBM became foe
leader in electronic dataprocessing equip¬
m e n t .

WATSON-WAIT, Sir Robert Alexander
(1892-1973), British physicist largely
responsible for the development of radar
patenting his first "radiolocator "in 1919.
He perfected his equipment and tech¬
niques from 1935 through foe years of
WWII. his radar being largely responsible
for the British victory in the bathe of

B R I T A I N .

WATT, James (1736-1819), Scottish en-
^eer and inventor. His first major inven¬
tion was aSTEAM ENGINE wlfo aseparate
condenser and thus far greater efficiency.
For foe manufacture of such engines he
entered partnership with John Roebuck
and later (1775). more successfully, with
M a t t h e w B o u l t o n . B e t w e e n 1 7 7 5 a n d
1800 he invented the sun-and-planet gear
wheel, foe double-acting engine, athrottle
valve, apressure gauge and the centrifugal
governor—as well as taking the first steps
toward determining the chemical stracture
of water. He also coined the term horse¬

power and was afounding member of foe
Lunar Society.
WATTERSON, Henry (1840-1921), US
journalist-politician. AUS Congressman
1876 -77 , he backed t i l den . H i s Lou i s¬
vil le, Ky.. Courier-Journal editorials
(18^-1919) urged Negro ri^ts and
Southern home rule. His editorials favor¬
ing US war on Oennany won him a1917
Pulitzer Prize.

WATT^ Andr^ (1946-), US pianist. He
made his debut at age 16 with the New
Yo r k P h i l h a r m o n i c o v e r n a t i o n a l t e l e ¬
vision. He is best known for his bri l l iant
interpretations of the music of Franz uszrr.
WATUSI (Englisit version of Swahili
Watutsi}, foe Tutsi people of Burundi and
RWANDA in Central Africa (formerly Ruan-
da-Urundi). In the 1400s and 1500s the in¬
vading Watusi imposed afeudal system
on foe native Hutu, who revolted in 1959

and drove out their rulers. The Tutsi king
of Burundi was deposed in 1966.

TTie Warusi differ ethnically from most
oth«- African peoples. Many attain a
h e i ^ i o f 7 f t .
WAUBESHIEK (c i794-c l841) . Nor *
American Indian prophet. Also called
W h i t e C l o u d . H e a d v i s e d C h i e f B l a c k
Hawk that victory would be his, and so
perhaps prolonged the black hawk war.
WAUGH, name of three English writers,
the sons and grandson of journalist and
publisher Arthur Waugh (1886-1943).
Alexander Raban (Alec) Waugh (1898-
1981) wro te ove r 40 nove ls and t rave l
books including Loom of Youth (1918)
and Island in the Sun (1956). Evelyn Ar¬
thur St. John Waugh (1903-1966) wrote
mainly satire, both elegant and biting. His
conversion to Roman Catholicism in 1930
had adeep effect on his work. His novels
include Decline and Fall (1928), Vile
Bodies (1930), Scoop (1938), Pul out
More Flags (1942). Brideshead Revisited
(1945) and his WWII trilogy The Sword of
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COHOLS and carboxylic acids. Camauba
wax, from the leaves of aBrazilian palm
tree, is hard and lustrous, and is us^ to
make polishes; candelilia wax, from a
wi l d Mex i can rush , i s s im i l a r bu t more
resinous. Japan wax, the coating of sumac
berries, is fatty and soft but tough and
kneadab le .

M i n e r a l w a x e s i n c l u d e m o n t a n w a x ,

ex t rac ted f rom l ign i te (see coa l ) ,
bituminous and resinous; ozakerite, an ab-

sorbent hydrocarbon wax obtained from
wax shales aiKl paraffin war or petroleum
wax. the most important wax commercial¬
ly; it is obtained from the residues of
pentoLEUM refining by solvent extraction,
and is used to make candles, to coat paper
products, in the electrical industry, to
waterproof leather and textiles, etc.
Various synthetic waxes are made for
special uses.
WAX MYRTLE, tree in the baybeny or
wax myrtle family. The common wax
myrtle (Myrica cerifera) grows to about
35ft hî . It has thick leaves with small
brown dots and small green flowers that
bloom between April and June. As an or¬
namental tree, wax myrtle are found along
the east coast of the US.
WAX WING, any of 3species of starling¬
sized birds named for the red, waxlike
marks on their wings. Found in the North¬
ern Hemisphere, they are the Bohemian
waxwing, the cedar waxwing, and the
Japanese waxwing.

Waxwings feed largely on berries but
feed their chicks on insects.
WAYNE,

H o n o u r ( 1 9 5 2 - 6 1 ) . E v e l y n ’ s s o n
Auberon Alexander Waugh (1939-) is a
n o v e l i s t a n d m i s c e l l a n e o u s w r i t e r . H i s
novels include Bed of Flowers 0912).
WAVE, in physics, adisturbance travel¬
ing through amedium (or space). There
are two types: in alongitidinaJ wave (such
as asound wave) the disturbance is paral¬
lel to the wave's direction of travel; in a
transverse wave (such as an electromag¬
netic wave) it is perpendicular. The
medium (for example the earth, for seis¬
mic waves) is not permanently displaced
by the passage of awave.
WAVELL, Archibald Perdval Wavell,
1st Earl (1883-1950), British field mar¬
shal. He served in WWI, and was WWII
Br i lbh commander - in -ch ie f . M idd le East ,
defeating the Italians in NAfrica 1940.

He was viceroy and governor general of
India in the years before independence
(1943-47).
WAVE MECHANICS, branch of quan¬
tum MECHANICS developed by schrodinger
which considers mattbr rather in terms of
its wavelike properties (see wave motion)
than as systems of particles.
WAVE MOTION, acollective motion of
amaterial or extended object, in which
each pan of the material oscillates about
its undisturbed position, but the oscilla¬
tions at different places are so timed as to
crede an illusion of crests and troughs
running r ight through the material.
Familiar examples are furnished by sur¬
face waves on water, or transverse waves
on astretched rope, sound is carried
through air by awave motion in which the
air molecules oscillate parallel to the
direction of propagation, and light or
RADIO waves involve electromagnetic
fields oscillating perpendicular to it. The
maximum displacement of the material
from the undisturbed position is theamplitude of the wave, the separation of
successive crests, the wavelength, and the
number of crests passing agiven place
each second, the frequency. The product
of the wavelength and the frequency gives
the velocity of propagation.
WAX, nioldable water-repellent solid.*
There are several emiteiy different kinds.

A n i m a l w a x e s w e r e t h e fi r s t k n o w n :

wool wax when purified yields lanolin;
beeswax, from the honeycomb, is .used for
some candles and as asculpture medium
(by carving or casting); spermaceti wax,
from the spenn whale, is used in oint¬
ments and cosmetics.

Vegetable waxes, like animal waxes,
are mixtures of esters of longchain al-

(1745-1796),Anthony
American Revolution^ general whose
daring tactics canted him the name "Mad
Anthony." In 1779 he executed the brilli¬
ant victory of Stony Point over the British,
and he was with L̂ ayette at the siege of
YORKTOWN (1781). After defeating the In¬
d i a n s a t F a l l e n T i m b e r s i n 1 7 9 4 , h e
negotiated the Treaty of Greenville
(1795), in which the Indians ceded most
of Ohio.
WAYNE, John (Marion Morrison; 1907-
1979), US film actor, astar of westerns
beginning with Stagecoach (1939) and
war fi lms that made h im an icon of US
patriotism.
WEAKFISH, any of agenus (Cynoscion)
of saltwater fishes used for food, measur¬
ing l-2fe long. Its name comes from the
fact that it has aweak, fleshy mouth that is
easily tom. It is found along the Atlantic
and Gulf coasts of the US.
WEASEL, Mustela nivalis, asmall car¬
nivorous mammal very like the stoat but
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smaller and lacking the black tail tip. A assess the success of experimental proce-
slender lithe redbrown creature, which dures. To date, the best results have been
often kills prey many times its own size, it obtained in the fields of cloud seeding
measures only up to 280mm (I lin) in the and the dispersal of supercooled fogs,
male, 200mm (7.9in) in the female. The W E AT H E R M E N , v i o l e n t f a c t i o n w i t h i n
normal diet is mice, voles and fledgling the new left, fonned in 1969 by radical
birds, though rabbits may be taken. The d i s s e n t e r s f r o m t h e S t u d e n t s f o r a
many races of weasel are distributed Democra t i c Soc ie ty. The name comes
throughout Europe, Africa and North f rom a l ine in aBob Dy lan song , “You
America. d o n ’ t n e e d a w e a t h e r m a n t o k n o w w h i c h

WEATHER, hour-by-hour variations in way the wind blows'; it was subsequently
atmospheric conditions experienced at a c h a n g e d t o " W e a t h e r P e o p l e " a n d
given place. (See atmosphere: meteorol- "Weather Underground." Three members
OGY, WEATHER FORECACTiNR AND CONTOOL.) of the gTOUp were killed in 1970 when an
WEATHERFORIk WilLam (cl780- accident in handling bombs blew up a
1824), North American Indian chief who townhouse in New York City. Thereafter

fought the Americans in' the war of 1812. the organization operated in secrecy, but
He led the Creek Indians, roused byby 1980 three who had long been sought
TECUMSEH, at the battle of horseshoe bend. by the FBI had turned themselves in:
He was defeated but pardoned by General Mark Rudd, Cathlyn Wilkerson, and
Andrew JACKSON. B e m a d i n e D o h m . I n O c t . 1 9 8 1 , t h e
WEATHER FORECASTING AND Weather Underground again made head-
CONTROL, the practical application of lines when three self-described members
the knowledge gained through the study of attempted robbery of aBrink’s armored
METEOROLOGY. C a r i n N a n u e t , N . Y . , i n w h i c h t w o p o l i c e -

Weather forecasting, organized nation- men and aguard were killed,
ally by government agencies such as the WEATHER SERVICE, National, apan
US National Weather Service, is coor- of the Environmental Science Services
dinated internationally by the world Administration (ESSA), in the US Depart-
METEOROLOGiCAL ORGANIZATION (WMO). mcnt of Commerce. Tts head office in
There are three basic stages: observation; Washington, D.C., near the National
analysis; and forecasting. Observation in- Meteorological Center, is where data from
volves round-the-clock weather watching 300 weather stations in the US and from
and the gathering of meteorological data many o ther sources inc lud ing aucra f t ,
by land stations, weather ships, and by satell i tes, and balloons are coordinated
using radiosondes and weather sateixites.and incorporated into charts for distribu-
bi analysis, this information is coordinated tion to the 30 forecast centers across the
at national centers, and plotted in terms ofc o u n t r y. H e r e l o n g - a n d s h o r t - r a n g e
isobars, fronts, etc., on synoptic charts forecasts are prepared, and warnings of
(weather maps). h u r r i c a n e s , fl o o d i n g a n d o t h e r w e a t h e r

Then, in forecasting, predictions of fu- hazards given. Research to improve
ture weather pattetn are made by the forecasting accuracy is also undertaken,
"synoptic method" (in which the fore- (See also meteorology.)
caster applies his experience of the evolu- WEAVER, Janies Baird (1833-1912).
tion of past weather patterns to the current US politidaiL Elected to the House of
situation) and by "numerical forecasting" Representat ives (1879-80, 1885-88) on
(which treats the atmosphere as afluid of the greenback party t icket, he was the
variable density and seeks to use party’s presidential candidate in 1880. He
hydrodynamic equations to determine its organized the People’s Party and as their
future parameters). These methods yield presidential candidate (1892) won over a
short- and medium-term forecasts up to 'million popular and 22 electoral votes. His
four days ahead. Long-range forecasting, acareer declined with the demise of popu-
recent development, depends additionally lism.
on the statistical analysis of past weather WEAVER, Robert Clifton (1907-), US
records in attempting to discern the future .economist and secretary of the Depart-
w e a t h e r t r e n d s o v e r t h e n e x t m o n t h o r m e n t o f h o u s i n g a n d u r b a n d e v e l o p m e n t

(196619669), first black member of the
US cabinet. He was the administrator of
the N.Y. Rent Commission (1955-59) and
led the federal Housing and Home
Finance Agency (1961-66).

s e a s o n .

Weather control, or weather modifica¬
tion, is an altogether less reliable technol¬
ogy. Indeed, the natural variability of
weather phenomena makes it difficult to
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L o n d o n S c h o o l o f E c o n o m i c s i n 1 8 9 S ,
and the left-wing journal The New States¬
man in 1913.
WEBER, Cari Maria Friedricb Ernst
von (178&-1826), Gennan composer,
pianist and conductor who established
Romantic opera and paved the way in
Germany for wagngr. with the operas Der
Fre isch i i t i (The Marksman; 1821) ,
Euryanihe (1823) and Oberon (1826). He
wrote anumber of orchestral and chamber

works, notably for the piano, including the
w e l l - k n o w n I n v i t a t i o n t o t h e D a n c e

(1819).
WEBE^ Max (1864-1920), Gennan
economist and sociologist. In The Protes¬
tant Ethic and the Spirit of Capitalism
(1904-03) he argued that the Calvinist
emphasis on hard work helped develop
business enterprise. He believed that many
causes such as law, religion and politics
c o m b i n e d w i t h e c o n o m i c s t o d e t e r m i n e
the course of history. He defined a
methodology for sociology.
WEBER, Max (1881-1961). Russian-
bom US painter who developed his style
from primitive art and Jewish folklore. He
sludî  in Europe (1905-09) but was in
general outside the mainstream of modem

WEBER AND FIELDS, team of US
vaudeville comedians. Immensely popular
for their dialect Jokes and slapstick, Joe
Weber (1867-1942) and Uw Fields
(1867-1941) were forerurmers of many
later comedy pairs.
WEBERN, Anton von (1883-1945),
Austrian composer who studied with
SCHOENBERG and developed his twelve-
tone MUSIC form into aconcentrated and
individual style. His works include Five
Pieces for Orchestra (1911-13), two sym¬
phonies. three string quartets and anum¬
ber of songs.
WEBSTER, Daniel (1782-1852). US
statesman, lawyer and orator whose ad¬
vocacy of strong central government
earned him the name of "defender of the
Constitution." Early in his career, none¬
theless, he defended states rights and
championed New England interests as
N.H. member of the House of Represen¬
tatives (1813-17) and Mass, repre¬
sentative (1823-27) and senator (1827-
41). As New England int^ests changed
fi:om shipping to industry. Webster be¬
came nationalist, and supponed protective
tariffs despite his earlier castigation of
uade restrictions. His battle against
Mill IiBicA-noN began in 1830. and con¬
tinued throu^Kiut the crisis of 1832—33;

WEAVER, Warren (1894-1978), US
scientist and foundation official develops
w i t h C laude E . shannon o f i n kh ima tk i n
1>{E0RY. He was long associated with the
Rockefeller Foundation and the Alfred P.
Sloan Foundation.
WEAVERBIRD, asmalL seed-eat ing
bird of Afr ica and Asia. Weaverbirds are
related to the English spanow and ate
usually drab, but during the nesting season
m^ny males develop bright plumage. They
are named for their elaborate flask-shaped
nests, woven from strips of palm fronds or
grasses. Weavers live in flocks and are
ofren pests when they descend on crops.
WEAVING, making afabric by interlac¬
ing two or more sets of threads. In "plain"
weave, one set of threads—the warp—ex¬
tends along the length of the fabm; the
other set—the woof, or we/t—is at right
angles to the warp and passes alternately
over and under it

O ther common weaves inc lude " tw i l l , "
"satin" and "pile." In basic twill, woof
threads, stepp̂
on w i th each U
threads, under one, then over two again,
producing diagonal ridges, or wales, as in
denim, flannel and gaberdine. In satin
weave, adevelopment of twill, long
"float" threads passing under four warp
threads give the fabric its charac¬
teristically smooth appearance,
fabrics, such as corduroy and velvet, have
extra warp or weft threads woven into a
ground weave in aseries of loops chat are
then cut to produce the pile.

Weaving is usually accomplished by
means of ahand- or power-operated
machine called aloom. Waip threads are
stretched on aframe and passed through
eyelets in vertical wires (heddles) sup¬
ported on aframe (the harness). A
(the shed) between sets of warp threads is
made by moving the heddles up or down,
and ashunle containing the woof thread is
passed through the sĥ . Aspecial comb
(the reed) then pushes home the newly
woven line. (See also rugs and carpets.)
WEBB, name of two English social
reformers and economists. Beatrice
Webb (nfc Potter. 1858-1943) smdied
working life for her Life and Labour of the
People in London (1891—1903). Her hus¬
band, Sidney James Webb (1859-1947),
was aLabour Member of Parliament
(1922-29) and held several Cabinet posts.
The couple were leading intellectuals of
the Labour movement and wrote together
aHistory of Trade Unionism (1894).

They were habians and helped found the

one warp thread frirtber
line, pass over two warp

a r t
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in his efforts to preserve the Union he sup¬
ported the COMPROMISE OF 1850. He was
twice Secretary of Slate. (See also web-
STBR-ASHBURTON TREATY.)

'WEBSTER, Margaret (1905-1972). US
a c t r e s s a n d d i r e c t o r n o t e d f o r h e r
Shakespeare productions, including Paul
ROBESON'S Othello (1943).
WEBSTER, Noah (1758-1843). US lexi¬
cographer whose works such as The
Elementary Spelling Book, called the
"Blue-Backed Speller" (1829; earlier ver¬
sions 1783-87), helped standardize
American spelling. He compiled agram¬
mar (1784) and areader (1785). Working
on dictionaries from 1803 hepublished/ln
American Dictionary of the Engiish Lan¬
guage (1828), with 70,000 entries and
12,000 new definitions. Today his name is
often applied to dictionaries that are in no
way based on his work.
W E B S T E R - A S H B U R T O N T R E A T Y
(1842), agreement between the US and
Great Britain settling the line of the NE
border of the US between Me. and New
Bmnswick. Signed by Daniel webster for
t h e U S a n d L o r d A s h b u r t o n f o r G r e a t
Britain, the treaty also agreed on joint sup¬
pression of the slave trade.
WEDDELL SE^ arm of the SAtlantic
Ocean in Antarctica between Palmer Land
a n d C o a t s L a n d . A t i t s S e n d a r e t h e
Ronne and Filchner ice shelves.
WEDEKIND, Frank (1864-1918), Ger¬
man p laywr igh t who a t tacked the
hypocrisy and sexual mores of his times,
notably in Spring Awakening (1891). His
"Lulu plays," Earth-Spirit (1895) and
Pandora's Box (1903), center on Lulu, a
personification of natural sensuality, and
inspired an opera by BHto. Many of his
techniques foreshadowed expressionism.
WEDGWOOD, Josiah (1730-1795),
outstanding English potter, inventor of
Wedgwood ware. He patented his cream
Queen’s Ware in 1765; for the designs on
his blue and white Jasper Ware he
frequently employed John Flaxman.
Wedgwood introduced new materials and
machinery; his factory at Etruria, Stafford¬
shire. was the first to acquire steam en¬
gines.
WEDGWOOD WARE, English stone¬
ware, including creamware, black basalts,
and jasperware, made by the Staffordshire
factories of Josiah Wedgwood (1730-95)
at Burslem, at Etruria, and finaUy at Bar-
laston. In decade of its first produc¬
tion, the 1760s, Wedgwood ware attained
a w o r l d m a r k e t , w h i c h i t c o n t i n u e s t o
h o l d .

WEED, broadly, any plant growing where
it is not wanted. Certain kinds of plants,
because of their rank growth, hardiness,
and profigacy, are traditionally considered
weê ; such are the thistles, ragweed, and
crabgrass, among many others.
WEED, Thuriow (1797-1882), US Jour¬
nalist and Whig political leader. He used
his Albany Evening Journal to promote
the ANTiMASONic PARTY. He supported the
presidential campaigns of William Har¬
rison and Zachary taylor and the career
of his friend, W. H. seward. He joined the
Republicans in 1855 and under uncoln
was aspecial agent to England,
W E E D K I L L E R S S e e h e r b i c i d e s .
WEEK, an arbitrary division of time,
through most of the Christian era, of dura¬
tion seven days. In most European lan¬
guages, the days of the week are named
for the planets or deities which were con¬
sidered to preside over them.
WEEMS, Masoln Locke (1759-1825),
clergyman and (from 1794) iraveling book
agent who invented the story of George
Washington and the cherry tree in the fifth
edition of his The Life and Memorable Ac¬
tions of George Washington (1800).
WEEVILS, the largest animal family,
Curculionidae, 35,0()0 species of oval or
pear-shaped beetles having a^atly
drawn out head or snout bearing strong
chewing mouthparts. They feed on hard
vegetable matter, seeds and wood; the lar¬
vae, developing within seeds, are legless.
Weevils are imponant economic pests of
cotton and grain crops; also of stored peas,
b e a n s a n d fl o u r .

WEIGHT, the a t t rac t ive fo rce ex¬
perienced by an object in the presence of
another massive body in accordance with
the law of universal gravitation, liie
weight of abody (measured in newtons) is
given by the product of its mass and the
local ACCELERATION due 10 gravity (g).
Weight differs from mass in being avec¬
tor quantity.
AVEIGHT CONTROL, method by which
aperson maintains ahealthy weight.
M^ical as well as social and emotional
weD-being is based in pan on the main¬
tenance of proper weight. Methods for
weight control are diets, medicines, exer¬
cises. etc.
WEIGHTLESSNESS, t he cond i t i on o f a
body arising when there is no apparent
gravitational pull ujwn it. Many organs,
such as joints, intestines, hean, and blood
vessels, may be affected by long-lasting
weightlessness.
WEIGHTLIFTING, bodybuilding exer-
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rise and competitive spOT. As acontest, it
has long been popular in Turkey, Egypt,
Japan and. Europe and has been aregular
event in the Olympic Games since 1920.
The re a re t h ree bas i c l i f t s : t he sna t ch

(from the floor to over the head in asingle
motion): the clean and jerk (two move¬
ments—first to the chest and then over the
head); and the military or two-hand press
(similar to the clean and jerk, but retaining
a"military" stance).
WEIL, Simone (1909-1943), French
philosopher, religious mystic and left-
wing intellectual. She was active in the
Spanish Civil War and the French Resis¬
t a n c e i n W W I I , S h e c o n v e r t e d f r o m

Judaism to Christianity cl940. Her books
include Oppression and Liberty {1955).
WEILL, Kurt (1900-1950), German-
bom US composer. His most original
music is for the two satirical operas on
which he co l labora ted w i th b rech t , The
Threepenny Opera (1928) and The Rise
and Fall of the City of Mahagonny {1930).
He came to the US in 1935, and became a
successful Broadway composer.
WEIMAR, city in EGermany, on the Ilm
R, manufacturing agricultural machinery,
electrical equipment and chemicals, it was
capital of the Saxe-Weimar duchy from
1547, and its court became the German
cultural and intellectual center in the 18th
and i9th centuries, attracting bach,
GOFTHE. SOUIXER. HERDER, USZT and
NtETZSCHE. It was the first site of the bau-
HAUS. BUCHENWALD concentration camp
was nearby. Pop 63,000.
WEIMAR REPUBLIC, German govern¬
ment (1919-33) based on the democratic
republican constitution adopted ^Weimar
in 1919. Its presidents were ebekt and
then von h indenburg. who made Htn.BR
chancellor in 1933. Hitler suspended the
constitution the same year.
WEINBERGER, Caspar (1917- ), US
secretary of Defense (1981-88). A
California Republican, he was appointed
state director of finance by then Governor
Reagan in 1968. He served in the Nixon
administration as deputy director 1970-72
a n d d i r e c t o r 1 9 7 2 o f t h e O f fi c e o f

Management and Budget, and as secretary
of Heal th , Educat ion and Wel fare 1973-
75. He also served as secretary of Defense
under president Ronald Reagan.
WEISGARD, Leonard (1916- ), US art¬
ist and children's book writer and illustra¬
tor. He illustrated over 20 books by Mar¬
garet Wise Brown including The Little Is¬
land for which he won the 1946 Caldecott
M e d a l .

WEISMANN, August (1834-1914), Ger¬
man biologist regarded as afather of
modem genetics for his demolit ion of the
theory that acquired characteristics
could be inherited, and proposal that
CHROMO.SOMES STC the bosis of HEREDrrV.
He coupled this proposal with his belief in
NATURAL SELECnoN as the mechanism for
E v o u r n O N .

WEISS, Peter (1916-1982). German
playwright, artist and filmmaker, who
lived in Sweden, having fled Nazi Ger¬
many in 1934. With the appearance of his
innovative Marat/Sade (1963), essentially
about revolutionary idealism versus
aristocratic indivjduali.sni, Weiss was ac¬
c la imed the successor o f b reck t as the
fo remos t German d rama t i s t . He i s a l so
well known for The Investigation (1965),
afive-hour docudrama detailing Nazi
at roc i t ies .

WEISSMULLER, Johnny (1904-1984),
US swimmer and film actor. He set many
swimming records and won five gold
medals at both the 1924 and 1928 Olym¬
pics. Thereafter he played Tarzan in near¬
ly 20 movies (1932-̂ 8).
W E I Z M A N N , C h a i m ( 1 8 7 4 - 1 9 5 2 ) ,
Polish-bom Zionist leader, first president
of Israel from 1949. He emigrated to
England in 1904 and became an eminent
biochemist and director of the British Ad¬

miralty laboratories in 1916. He helped
s e c u r e t h e b a l h j u r m c l a r a t i o n ( 1 9 1 7 ) ,
which promised aJewish state in Pales¬
t ine. He was head of the Wor ld Z ion is t
Organization (1920-29) and of the Jewish
Agency (1929-31, 1935-46). (See Zio¬
nism.)
WELCH, William Henry (1850-1934).
US pathologist and bacteriologist whose
most significant achievements were in the
field of medical education, playing alarge
part in the founding (1893) and develop¬
ment of the Johns Hopkins Medical
School .
WELD, Theodore Dwight (1803-1895),
US abolit ionist, afounder of the American
Antislavery Society (1833-34). He organi¬
zed 70 agents to campaign in the North,
edited the Emancipator, lobbied Congress
a n d w r o t e t h e i n fl u e n t i a l A m e r i c a n
Slavery As It Is (1839), abasis for H. B.
STOWE'S Uncle Tom's Cabin.
WELDING, bringing two pieces of metal
together under conditions of heat or pres¬
sure or both, until they coalesce at the
joint. The oldest method is forge welding,
in which the surfaces to be joined are
heated to welding temperature and then
hammered together on an anvil. The most
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Republican party. Mack secretary of the
Davy (1861-69) by Lincoln, during the
CIVIL WAK he blockaded the Confederate
coast and built up apowerful Union Qeet
of IRONCLADS.
WELLES, Orson (1915-1985), US actor,
director and produce. In 1938 bis Mer¬
cury 'nieato'’s realistic radio productim
of H. G. wells' War of the WoHds made
thousands of listeners panic. His first mo¬
tion picture, of which he was director, co¬
writer, and star, was Citizen Kane (1941),
loosely modeled on the life of newspaper
magnate W. R. hbarst. Innovative camera
work and film editing continued to charac¬
terize his work in such films as The Mag-
accent Ambersons (1942), The Lady from
Shanghai (1947), Macbeth (1948) and
Touch of Evii (1958).
WELLES, Sumner (1892-1961), US
diplomat, chief architect of l^ident F. D.
Roosevelt’s "Good Neighbor Policy.” He
served as assistant secretary (1933; 1934-
37) and lat^ under secretary of state
(1937-43) for Latin American ̂ airs.
WELLINGTON, Arthur Wellesley, 1st
Duke of (1769-1852), British generd and
statesman, "the Iron IXike.” who defeated
NAPOLEON 1a t the ba t t l e o f wa ieb loo .
After distinguished military service in
India (1797-1805), be drove the French
from Spain and Portugal in the peninsular
WAR and entered France in 1813. Af ter
being created duke, he led the victorious
forces at Waterloo (1815). Serving the
Tory government 1819-27, he became
prime minister (1828-30). passed the
catkolic emanopaton act but oMXJScd
Parliamentâ  reform. In 1842 he b̂ ame
commander- in-chief for l i fe.
WELLINGTON, city, capital of New
Zealand s ince 1865, ^ the Sof Nor th Is¬
land. Founded in 1840, it is the nation's
second largest city and an important port
and transportation center. Pop 301,000.
W E L L S , H e n r y ( 1 8 0 5 - 1 8 7 8 ) , U S
pioneer expressman. Associated with W.
FARGO from 1844, he founded Wells, Far¬
go and Co. (1832) to supply express mail
to Cal. and the West By acquiring the
Overland Mail Company (1866) he owned
the greatest US stagecoach network.
WELLS, H(erbert) G(eorge) (1866-
1946), British writer and social reformer.
Adraper’s apprentice, he studied science
and taught After such eiuly science-fic-
lion as The Time Machine (1895) and The
War of the Woriclj (1898), he wrote novels
on the lower middle class, including Kipps
(1905) and The History of Mr. Polly
(1910). Afounder of the fabian soctEnr,

vridely used method today is metal-arc
welding: an electric arc is struck between
an electrode and the workpieces to be
joined, and molten metal from a'filler
rod”—usually the electrode itself—is
added. Gas welding, now largely dis¬
placed by metal-arc welding, is usually
accomplished 1^ means of an
oxyacetylene torcfu which delivers the
necessary heat by tniming acetylene in a
pure OXY^ND aono^ere. Sources of he^
in other forms of welding include the
dectrical resistance of foe joint (resis¬
tance welding), an electric arc at the joint
(flash welding), afocused beam of elec¬
trons (electron-beam welding),
alone, usually well in excess of 1.400,000-
kPa (cold welding), and friction (friction
welding). Some more recently applied
beat sources include hot h-asmas. lasers.
ULTRASONIC vibrations and explosive im-
p a c u .
W E L F A R E ,
{Rograms that provide both cash and non¬
cash (in-kind) b«efits Co the needy. The
principd cash programs are aid to
FA M I U E S w r m D E P E N D E N T C H I L D R e t ( A F D O .
SUPPLEMENTAL SBCURTTY INCOME (SSI) vete¬

rans pensions, emergency assistance, and
state and local general assistance. The
chief in-kind programs are pood stamps,
child nutrition, medicaid, and housing as¬
sistance.
WELL, man-made bole in the ground
used to tap watu^, gas or minerals from the
earth. Most modem wells are dri l led and
fitted with alining, usually of steel, K>
forestall collapse. Though wells are sunk
for NATURAL GAS and PETROLEUM oil, the
commonest type yields water. Such wells
may be horizontal or vertical, but all have
their innermost end below the water table
(see GROUNDWATER). If it should be below
the permanent water table (the lowest an¬
nual level of the water table) the weU will
yield water throughout the year. Most
wells require to te pumped, but some
operate under natural pressure (see ar¬
tesian well).
WELLAND SHIP CANAL, Canadian
waterway mnning 27.6nii from Port Clol-
bome on Lake Erie to Port Weller on Lake
Ontario to form amajor link of the saint
L A W R E N C E S E A W A Y A N D O R E A T L A K E S
WATERWAY. The canal was built 1912-32,
modern ized in 1972 and has amin imum
depth of about 30ft. It has eight locks to
overcome the 326ft difference in height
between lakes Erie and Ontario.
WELLES, Gideon (1802-1878), US
polit ician who helped organize the

u r e

federal, slate, and local
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be became asocial prophet Modem
Utopia; 1905). After WWI he popularized
knowledge in Outline of History (1920)
and The Science of Life (1931).
WELLS, Horace (1815-1848), US den¬
tist and pioneer of surgical anesthe-Sia,
using (largely without success) nitrous
oxide (see nitrogen).
WELSH, one of the Brythonic group of
CELTIC LANGUAGES, Still widely spoken in
Wales. There is arich literature, particu¬
larly of poetry.
WELTY, Eudora (1909- ). US novelist
and short-story writer, known for sensitive
tales of Miss. life. She superbly depicted
amiosphere and characters in The Wide
Net (1943), The Ponder Heart (1954), The
Optimist's Daughier(i9T2; Ehiliizcr Prize)
and others.

W E LW I T S C H I A C E A E , a f a m i l y o f
southwestern African desert plants resem¬
bling giant radishes, 25-50in in diameter,
and projecting about 12in above the
ground. From the base of their cone-
shaped trunk, two broad, flat, strap
leaves grow throughout the life of
plant but are kept about 10ft in length by
erosion at the tips.
WEN, or sebaceous ersr, blocked sebace¬
ous gland, often over the scalp or fore¬
head, which forms acyst containing old
sebum under the skin. It may become in¬
fected. Its excision is asimple procedure.
WEREWOLF (Old English; man-wolO,
in superstition, aman who can super-
naiurdly turn into awolf and devour
h u m a n s . T h e b e l i e f d a t e s f r o m G r e e k

legend and was widespread in medieval
Europe and in the 19th-century Balkans.
WERFEL, Franz (1890-1945), Austrian
novelist, poet and playwright, whose early
plays and poetry such as Der Spiegel-
mensch (1920) were important works of
German expressionism. His novels include
Embezzled Heaven (1939) and The Song
of Bernadette (1941).
WERTHEIMER, Max (1880 -1943 ) ,
German psychologist who founded (with
Kurt Koffka and Wolfgang Kbhler) the
school of GESTALT PSYCHOLOGY. He taû t
at Frankfurt and Berlin before emigrating
to the US (1933), and wrote Productive
Thinking (\945).
WESKER, Arnold (1932- ), English
playwright, one of the "angry young men"
to emerge in England in 1956. His early
plays, such as the trilogy Chicken Soup
with Barley (1958), Roots (1959) and Tm
Talking about Jerusalem (1960), are com¬
mitted to the ideals of socialism. The later,
more introspective Chips with Everything

(1962) and The Friends (1970) explore
diemes of "private pain."
WESLEY, name of two evangelistic
preachers who with George whiteftrui
founded Methodism (see methooists).
John Wesley (1703-1791) and his brother
Charles (1707-1788) formed an Oxford
"Holy Club" of scholarly Christians,
known as "Methodists" for their "rule and
m e t h o d s . ” I n 1 7 3 8 t h e b r o t h e r s w e s e
profoundly influenced by the mc»avian
CHURCH and John particularly by luther'S
Preface to the ^istle to the Romans.
Aiming to promote "vital, practical
religion" the V/esleys took up evangelistic
work by field or open-air preaching.
Rejected by the church, they were enthusi¬
astically received by the people, and they
organized conferences of itinerant lay
preachers. Charles composed more than
5J00 hymns.
WESLEYAN CHURCH, conservative
US Protestant church, organized in 1968
by the merger of the Wesleyan Methodist
Church of America and the Pilgrim Holi¬
ness Church. The Wesleyan Church is
considered one of the Holiness churches.

It stresses entire sanctification, apostcon¬
version experience that allows the person
to live in asinless life.
WEST, Benjamin (1738-1820), Ame-
rican-bom painter. After studying in
Rome he settled in London (1763), be¬
coming official history painter to King
George III and afounder of the royal
ACADEMY OF ARTS. His bcst-known works

are The Death of General Wolfe (1771)
and Penn's Treaty with the Indians
(1776).
WEST, Mae (1892-1980), US stage and
screen actress who was the sultry mistress
of provocative innuendo and asex symbol
of Hollywood films of the 1930s. Fre¬
quently at odds with the censors, she im¬
mortalized the phrase “come up ’n’ see me
sometime” and starred in such movies as
She Done Him Wrong (1933), I'm No
Angel (1933) and Mv Utile Chickadee
(1940).
WEST, Nathanael (1903-1940), pseudo¬
nym of Nathan Weinstein, US novelist.
His satiric novels, Miss Lonelyhearts
(1933), the story of an agony columnist,
and TSe Day of the Locust (1939) are bit¬
ter and disturbing, with sudden flashes of
h u m o r.
WEST, Dame Rebecca (Cicily Isabel
Fairfield; 1892—1983), British novelist,
critic and journalist. Black Lamb and Grey
Falcon: AJourney through Yugoslavia
(1941) is perhaps her finest work. Her

l i k e
the
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John Wayne werc but two of many Western
fi lm hMoes . Rad io and te lev i s ion
presented such continuing adventures as
The Lone Ranger. Death Valley Days,
Gunsnwke and Bonarna. and revived the
early movies of such cowboy stars as
William Boyd (Hopalong Cassidy).
Writers such as Louis L’Amour continue
to chum out Western fiction for amarket
that never seems to flag.
WESTERNIZERS, in Russian history.
See SLAVOPHILES AND WESTEPNIZERS.
WESTERN RESERVE, ME region of
Ohio on the Sshore of Lake Erie. In 1786,
Conn, re fused to cede th is a rea to the
NORTHWEST !raRRTrORY. In 1792, 500,000
acres were granted to Conn, citizens
whose land was destroyed during the
Revolution. The remaining land was sold
to aland company which built Cleveland.

The region joined the Northwest Ter¬
ritory 18&.
WESTERN SAHARA, former Spanish
province in NW Afr ica, compris ing
102,680sq mi of, mainly, desen on the At¬
lantic coast, rich in phosphate deposits.
Despite active independence movements
among native Arabs and Berbers, it was
formally divided between neighboring
M o r o c c o a n d M a u r i t a n i a i n 1 9 7 6 .
Mauritania renounced its claims in 1979,
but Morocco continued to bade Pol isario
Front guerrillas demanding independence
and constructed aseries of defensive walls

Chat eventually enclosed most of the ter¬
ritory. In 1988, Morocco and the Polisario
Front agreed in principle to accept aUN
peace plan calling for acease-fire and a
referendum to determine Western Sahara's
fu tu re .
WESTERN SAMOA, independent stale
in the SW Pacific Oc .̂ comprising two
large islands, Savaii and Upolu, and seven
smaller islands, only two of which are
inhab i ted .
L a n d . M o s t o f t h e i s l a n d s a r e m o u n ¬
tainous, volcanic, forested and fertile. The
climate is rainy and tropical.
People and Economy. The people are
Polynesian and the majority live in Upolu,
where Apia, the capital and chief port,
stands. Samoans speak probably the oldest
Polynesian language in use. The economy
is agricultural, the main exports being
copra, bananas and cacao. Tourism is also
importaiu; more than 40,000 tourists
visited the country in 1983. The current
development program, backed by foreign
aid, aims to expand agriculture and en¬
courage modest industrialization (e.g.,
soap, lumber).

novels include flirtJs Fall Down (1966).
WEST, The, the Great Plains region to
the east of the Rocky Mountains from
Canada Co Texas.
WEST BANK, uplands to the west of the
Dead Sea and Jordan River, occupied by
Jordan 1948-67 and by Israel since 1967.
Historically known as Judea and Samaria
the West Bank contains such famous cities
as Bethlehem, Jericho. Hebron, and the
Old City of Jerusalem. The status of the
West Bank, along with that of the Gaza
Strip in southwestern Israel, has been at
the center of most Arab-Israeli disputes.

The Camp David Agreement of 1978
between Egypt and Israel specified that
the 1.3 million Palestinian Arabs in the
two areas would be given "full autonomy
and self-govemmait "for afive-year
period during
sovereignty of
determined. The parties, however, failed
to agree about the details of self-govern¬
ment. At the same time, Israeli settlements
in the West Bank mulciptied.

West Bank Arabs launched an ujHising
in Dec. 1987 in an effort to end Israeli oc¬
cupation. In 1988, as the uprising con¬
tinued, Jordan severed aU legal and ad¬
ministrative ties to the area.
W E S T E R N
(WEU), defensive economic, social and
cultural alliance (1955) among Belgium,
France, Gre« Britain, Italy, Luxembourg,
the Netherlands and West Gennany. It su¬
pervised German rearmament. The Coun¬
cil of Europe took over its economic and
cultural activit ies (1960).
WESTERN F ICTION, an endur ing
genre in US literature and the perfonning
arts. Its selling is the plains, mountmns
and canyons of the West between the end
of the CIVIL WAR and 1900. Familiar char-
ZK:ters are the lanky cowboy, the
homesteader’s sweet young daughtM, the
hardbitten pioneer, the taciturn lawman,
the sinister gunslinger and the American
I n d i a n — s o m e t i m e s n o b l e , s o m e t i m e s
savage. The simple recurring themes are
love, friendship, greed and determination
to tame the wild land. In the early dime
novels by Ned Buntline, Zane Grey, Luke
Short and others, alone man on horseback
prevails over an outlaw, rustler or
renegade Indian.

Other novelists, including Owen wister
(The Virginian) and A. B. Guthrie (The
Big Sky), paid more attention to historical
detail. Western films have ranged from
dusty shoot'-em-ups to serious dramas by
directors like John ford. Gary cooper and

w h i c h t h e ‘ u l t i m a t e
t h e t e r r i t o r i e s w o u l d b e

E U R O P E A N U N I O N
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the Bahamas) is the Antilles. The West In¬
dies comprises three main groups the
B a h a m a s t o t h e N E o f C u b a a n d
Hispaniola; the Greater Antilles (Cuba-the
largest is land in the West Indies,
Hispaniola. Jamaica and Puerto Rico); and
the Lesser Ant i l les (Leeward and
Windward Islands, Trinidad and Tobago
and Barbados); together with the Nether¬
lands Ant i l l es and o ther i s lands o f f the
Venezuelan coast. Many of the islands are
mountainous aitd volcanic with lagoons
and mangrove swamps on their coastlines.
The climate is warm but there are frequent
hurricanes. The principal crop is .sugar¬
cane. Tourism is an important industry.
After COLUMBUS reached the West Indies
(1492) they were settled by the Spanish
followed by the English, Rench and
Dutch, who exploited the spices and
sugar, using African slaves. The political
status of the islands varies widely.
WESTINGHOUSE, George (1846 -
1914), US engineer, inventor and busines¬
sman who pioneered the use of high-volt¬
age AC electricity. In 1869 he founded the
Westinghouse Air. Brake Company to
develop the air BCtAKES he had invent̂  for
RAILROAD use. From 1883 he did pioneer¬
ing work on the safe transmission of
NATURAL OAS. In 1886 he founded (he
Westinghouse Electric Company, employ¬
ing notably tesla, to develop AC inducti¬
on motors and transmission equipment:
this company was largely responsible for
the acceptaiKe of AC in preference to DC
for most ^plications-in spite of opposi¬
tion from the influential hjison .
WESTMINSTER, statute of (1931),
British parliamentary act abolishing
Britain’s power to legislate for i ts
dominions. It gave the dominions com¬
plete independence in the commonwealth
OF NATIONS although they owed common
allegiance to the British crown.
WESTMINSTER ABBEY, great English
G o t h i c c h u r c h i n L o n d o n , t r a d i t i o n a l
scene of Bngli^ coronations since that of
WILLIAM the Conqueror, and aburial place
for English monarchs and famous sub¬
jects. The present building, started in
1245, is on the site of achurch (1065)
built by EDWARD -mE confessot.
WESTMORELANIk Wi l l i am Ch i l ds
(1914- ), US general, army chief of staff
1968-72. He was superintendent of west
POINT 196019663 and the US commander
in Vietnam 1964-68.
WESTON, Edward (1886-1958). US
photographer, one of the most influential
of the 20th century. He aimed for clarity

Official name: The Independent State of
Western Samoa

Capital: Apia
Area: 1.093sq mi
Population: 190,000
Growth ra te : 2 .3%
Languages: Samoan, English
Religion: Christian
Monetary unlt(s): 1Western Samoa tala
=100 sene

History. The islands were probably dis¬
covered by the Dutch explorer Jacob Rog-
geveen (1722). Germany, Great Britain
and the US jointly administered the is-
lartds 1889-99 and agreed in 1899 that
SAMOA should be divided between the US

and Germany. In 1914 New Zealand
seized German Samoa, later administering
it by League of Nations mandate, and as a
UN trust territory. It became independent
as Western Samoa in 1962. It joined the
UN in 1976.
WEST FLORIDA CONTROVERSIES,
two disputes between the US and Spain
over astrip of Gulf coast between East
Florida (approximately the present state of
Ra.) and the Mississippi R. The first dis¬
pute. concerning the Nboundary of West
Rorida. was settled in favor of the US in
PINCKNEY'S TREATY (1795).

The second dispute arose after the
LOUISIANA PURCHASE (1803), the US claim¬
ing ch» West Rorida was included in the
purchase because it had been pan of
Louisiana when that region had belonged
to Spain. American settlers moved into the
disputed area and revolted against Spanish
rule, and West Rorida was incorporated
into the US territories of Orleans and Mis¬
sissippi. Spain finally renounced its claims
t o W e s t R o r i d a a n d a l s o c e d e d E a s t
R o r i d a t o t h e U S i n t h e a d a m s - o n i s
TREATY (1819).
WEST INDIES, chain of islands extend¬
ing from Ra. to the Ncoast of South
America, separating the Claribbean Sea
and the Gulf of Mexico from the Atlantic
Ocean. An alternative name (excluding
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of detail (usiog large-view cameras and
small apmures) and composttioo. and sel¬
dom crq)p^, enlarged or touched His
best work is of still lifes, nudes and sand
dunes.
WEST POINT, site of, and common
natnfi for, the US Military Academy in SE
N.Y.. an institute of hi^er education
which train.', officers fcH' the regular army.
Est^lished by Act of Congress in 1802,
its training methods and traditions were
set down by Colonel Sylvanus Thayer, su-
petincendeni of tbe academy 1817-33.
Candidates for entry (since 1̂ 6 of either
sex) to the academy must be unmarried
US citizens aged 17-22 and must meet
minimum acaitemic tequirements. Cadets
are enlisted in the regular army on
entrance. Graduates are awarded aBS and
acommiss ion as 2nd l ieutenant , and are
expected to serve in the army for at least
four years.
WEST VIRGINIA, the Mountain State,
south Atlantic state of the US South. Bor¬
dered on the NW by the Ohio R, the state
lies mainly in the Appalachian Plateau of
rugged hills and valleys.

T b e s m a l l f a n n e r s w h o s e t t l e d t h e
western counties of Virginia had little in
common with the slave-owning tidewater
aristocrats who governed the state. When
Virginia seceded from the Union ai the
start of the civil, war. the wcst«n counties
declar̂  their independence and entered
the Union as anew state. Possessing the
nation's largest reserves of bituminous
coal, West Virginia early developed a
steel industry and, durii^ WWl, achemi¬
cal industry. The unionization of the coal
mines in the 1930s led to v io lent labor
disputes.

After WWII, as the mines became
m e c h a n i z e d a n d t h e d e m a n d f o r
bituminous coal declined, unemployment
grew, and since 1950 tlK state lost

aulation despite efforts to attract newistries. Staunchly Republican for 60
years after the civu, war. West Virginia in
the 1930s became as staunchly Demo¬
cratic due to the influence of the United
M i n e W o r k e r s a n d h a s r e m a i n e d s o

despite the union's decline.
WETLANDS, low-lying land, usually
near astream or water b< ŷ, that supports
acharacteristic marshy ecosystem. Once

aided as swamp land suitable for drain¬
ing and development, wetlands are now
appreciated for filtering pollutants, re¬
plenishing watersupplies, nouiishi^ or¬
ganisms essential to the food chain, and

Name of state; West Virginia
Capital: Charleston (OSier cities: Hun¬
tington, Wheeling, Parkersburg)
Neightiors: Pa., Ohio, Ky., Va., Md.
Statehood: June 20, 1863 (3Stb state)
F a m i l i a r n a m e : M o u n t a i n S t a t e : P a n ¬
handle State
Area:24,181sq mi
Population (1990): 1,793,000 (Rank; 34)
%change 1980-90: -8.0
Density per sq mi: 74.5
%metropolitan: 36.4
Electoral votes: S
Racial cmnp.: White, 96.2%; black,
3.1%; Hispanic, 0.5%; Asian, 0.4%
Per capita money income (1989):
$8,995 (Rank; 47)
Elevation: Highesl-4,863ft, Spruce Knob
Lowest-240ft , Potomac River
Motto: Momani semper liberi ("Moun¬
taineers are always free")
Sta te flower : Rhododendron
State bi rd: Cardinal

State tree: Sugar maple
State songs: "The West Virginia Hills,"
"This Is My West Virginia," "West Vir¬
ginia, My Home Sweet Home"
I N D U S T R Y A N D T R A D E
Gross state product (1989):
$24bii. (Rank; 35)
Farm products: Cattle, broilers, dairy
poducts, turkeys
Farm market i i^ (1*^) :
$0.3 bil. (Rank: 46)
Manufactures: Chemicals, prima^ me¬
tals. stone, clay, and glass products
Value of mfrs. ship^ (1987):
$11.6 bil. (Rank; 36)
Mining: Coal, natural gas

providing habitat for wildlife. The Clean
Water Act of 1972 required anyone seek¬
ing to fill awetland to obtain apeimil
from the Army Corps of Engineers and
submit to review by the Environmental
Protection Agency. A1989 government
defmition of awetland that brought more
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areas under protection had to be modified
under pressure from affected fanners,
developers, and oil and gas interests. In
1992, according to the US Department of
the Interior, there were about 100 million
acres of wetlands in the 4S contiguous
states, about half of the original total, with
annual losses estimated at 290,000 acres.
WEYDEN, Rogier Van der (c l400-
1464), Flemish painter, the most influen¬
tial painter of his period. Influenced by
VAN EYCK, he is noted for his tragic and
emotional depiction of the scenes of the
Passion such as Descent from the Cross
(cl435) and Calvary Triptych (cl440-45).
His portraits have the same intensity.
WHALES, an order. Cetacea, of large
wholly aquatic mammals. All are highly
adapt^ for life in water, with atotp^o-
shaped body, front, limbs reduced and
modified as steering paddles, and hind
limbs absent. They have atail of two
transverse flukes and swim by up-and-
down movements of this tail. Most species
have afleshy dorsal fin which acts as a
s tab i l i ze r. The neck i s shor t , t he head
flowing directly into the trunk. TTie body
is hairless and the smooth skin lies over a

thick layer of blubber which has an in¬
sulating function but also acts to smooth
out the passage of water over the body in
rapid swimming. The nose, or blowhole,
is at the top of the head, allowing the
animal to breathe as soon as it breaks the
surface of the water.

Modem whales d iv ide in to two subor¬

ders, the Mysticeti, or whalebone whales,
and the Odontocet i . o r too thed wha les .
W h a l e b o n e w h a l e s f e e d o n w a n k t o n ,
straining the enonnous quantities they re¬
quire from the water with special plates of
whalebone, or baleen, developed from the
mucus membrane of the upper jaw.
Whalebone whales, the right whales, ror¬
qual and gray whales, arc usually large
and slow-moving. The group includes the
blue whale, the largest animal of all time.
Toothed whales, equipped with conical
teeth, feed on fishes and squids. With the
sperm whale and narwhai, the group also
includes the dolphins and porpoises.

WHALING, the hunt ing of whalhs,
originally for oil. meat and baleen, prac¬
tice since the 900s if not earlier. The
Basques and Dutch hunted from land and
pioneer^ methods of flensing and boiling
whale meat. American whaling started in
the 1600s. and whaling ports such as Nan¬
tucket and New Bedford grew to great size
in the 1700s. Whaling became safer after
the invention (1856) of harpoons with ex¬

plosive heads which caused instantaneous
death and avoided the dangerous pursuit
o f a w o u n d e d w h a l e . F r o m t h e 1 8 0 0 s ,
whalers moved Sin pursuit of the sperm
whale. Development of factory ships
which process^ the catch on board
facilitated longer expeditions. In the 1900s
whaling has centered on Antarctic waters.
Reconaissance aircraft and electronic aids
are now used. Whale products include
oils, AMREKORis, Spermaceti, meat and
bone meal. Despite the (voluntary) restric¬
tions of the International Whaling Con¬
vent ion. whales are st i l l overfished, and
many species face extinction.
WHARTON, Edith (1862-1937), US
novelist, poet, and short-story writer, a
friend of Henry james. She wrote subtle
and acerbic accounts of society in New
York, New England and Europe, includ¬
ing The House of Mirth (1905), Ethan
Frame (1911) and The Age of Innocence
(1920, Pulitzer Prize).
WHEAT, Triticum aesiivum. the world's
m a i n c e r e a l c r o p d : a b o u t 3 0 0 m i l l i o n
tons are produced every year, mostly used
to make flour for bread and pasta. Wheat
has been in cultivation since at least 7000
BC and grows best in temperate regions of
Europe, America, China and Australia.
Russia is the largest producer, followed by
the US and (Smada. There are many
varieties of wheat and different parts of
the grain are used to produce the various
types of flour. Grains comprise an outer
husk called the bran and acentral starchy
germ (which is embedded in apRonflN
known as g luten) .

Wheat is graded as hard or soft depend¬
ing on how easily the flour can be
separated from the bran. Wheat for bread
is hard wheat and contains alot of gluten.
Soft wheal flours containing more starch
and less protein are used for pastries.
There are two main types of wheat; these
are sown either in the fail (winter wheat)
or in the spring (spring wheat). Harvesting
is carried out by combine harvesters
which cut and thresh the crop in one
operation. Wheat is vulnerable to several
(leases including smut, rust, army worm
and Hessian fly. Family: Graminae.
W H E AT L E Y, P h i U i s ( c l 7 5 3 - l 7 8 4 ) ,
black US poet. Bom in Africa, she was
sold to John Wheatley of Boston, who
educated her. Her Poems on Various Sub¬
jects, Religious and Moral was publi.shed
in London in 1773.
WHEATSTONE, Sir Charles (1802-
1875), British physicist and inventor who
popularized the "Wheatstone bridge" for
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out of office under Charles Fox, they were
increasingly associated with Noncon¬
formism, mercanti le, industr ial and
reforming interests. After the Whig mini¬
s t r i es o f 2nd Ea r ! g rey and Lo rd Me l¬
bourne, the Whigs helped form the
LIBERAL PARTY in the mid 1800s.

The US Whig Party was fonned cl836
from diverse opponents, including the na¬
t iona l REPUBUCANS, o f Andrew jacksw
and the Democrats. Its leaders were Henry
CLAY aiKl Daniel webster, and anat ional
economic policy was its principal plat¬
form. Whig President W. H. Harrison
died in office and was succeeded 1841 by
John TYLER, who was disowned by the
Whigs when he vetoed their tariff and
banking bills. Clay, the next Whig can¬
didate, lost the 1844 election. During the
second Whig presidency (1849-53;
Zachary taylor and Millard fillmore),
the party was already divided by the issues
of slavery and national expansion; the
COMPROMISE OP 1850 did not iWt and Win¬
field SCOTT was heavily defeated in the
1852 election. The party never recovered,
and many Wh igs j o ined the new
r e p u b l i c a n p a r t y .

WHIP, in US and British politics, party
member of alegislative body chosen to
enforce party discipline in voting and
attendance. The first US whip. Republican
congressman James E. Watson, was ap¬
pointed in 1899.
WHIPPLE, Abrabam (1733-1819),
American naval officer noted for his suc¬

cesses in the Revolutionary War. In 1779
he captured 11 ships of the British
Jamaica fleet. In 1780 he defended Char¬
leston. S.C., but was c^tured when the
city fell.
WHIPPLE, William (1730-1785).
colonial politician from New Hampshire.
He was asigner of the Declaration of In¬
dependence and amember o f the
provisional congress (1775) as well as the
Continental Congress (1775-76). During
the Revolution he served as abrigadier
general.
WHIPPOORWILL, nocturnal b i rd of
North America, closely resembling dre
common nightjar of Europe. It is named
for its vigorous deliberate call, which it
may repeat SOO times without slopping. It
lives in woods near open country, where it
hawks for insects around dusk and dawn;
by day it sleeps on the forest floor. About
tOin long, it has mottled brownish
plumage with, in the male, awhile collar
and white tail comers.
WHIRLPOOL, arotary current in wata*.

measuring voltages; and invented the
electr ic telegraki (with the help of
Joseph henry) before morse (1837), the s-
TEREOscoPE (1838) and the concertina
(1829).
WHEATSTONE BRIDGE, an electric
circuit used for comparing or measuring
resistance. Four resistors, including the
unknown one. are connected in asquare,
with abattery between one pair of
diagonally opposite comers and asensi¬
tive galvanometer between the other.
When DO current flows through the meter,
the products of opposite pairs of resistan¬
ces are equal. Similar bridge circuits are
used for in^dance measurement.
WHEEL, disklike mechanical device
mediating between rotary and linear mo¬
tion, widely used to transmit power, store
ENERGY (tte flywheel), and facilitate the
movement of heavy objects. Wheels may
be solid or spoked, flanged or unflanged,
with or without ttres. Most usefully, they
are attached to an axle through the center.
Indeed, the wheel and axle is one of the
classic simple machines, exemplified in
the capstan, the winch and transmission
gears.
WHEELER, Bur ton Kendal l (1882-
1975), US senator from Mont. 192319647.
ADemocrat, he ran in 1924 as vice-
presidential candidate for the Pro^ssive
Party. In WWn he advocated isolationism.
WHEELER, Joseph (1836-1906). US
Confederate cavalry general. He fought,
o f ten b r i l l i an t l y, i n the Ken tucky,
Chatanooga and Atlanta ctvn. war cam¬
paigns. He held commands 1898-1900 in
the Spanish-American War (in Cuba) and
in the Philippines.
WHEELOCK, Eleazar (1711-1779) ,
American educator, Congregationalist
preacher and founder of Dartmouth Col¬
lege. He ran afree school for Indians at
Lebanon, Conn. (1754-67), and founded
Dartmouth College and the town of
Hanover, N.H., in 1770.
WHELK, any marine snail comprising
the family Buccinidae. The sturdy shell of
most buccinids is elongated and has a
wide aperture in the first whorl. The
animal feeds on other mullusks through its
long proboscis; some also kill fishes and
crustaceans caught in commercial traps.
WHIG, an English and aUS political
party. In England, the term was applied in
1679 to Protestant opponents of the
English Crown led by Shaftesbury (see
GLORIOUS REVOLUTION). The Whigs en¬
joyed aperiod of dominance cl714-60,
notably under Robert walpole. Ltu-geiy
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PennaiKni whiripools may arise in the
ocean f rom the interact ions of the t ides
(see OCEAN CURRENTS). They occur also in
streams or r ivers whw two currents meet
or the shape of the channel dictates. Shon-
lived whirlpools may be created by wind
WHIRLWIND, relating column of air
caused by apocket of low atmospheric
pressure formed-unlike atorn ado-near
ground level by surface heating. They are
far less violent than tornadoes. V^rl-
winds passing over dry dusty country are
sometimes csuled "dust devils."
WHISKEY, strong spirituous distilled
liquor, drunk mixed or neat, made from
grain. When from Scotland or Canada,
whisky is spelt without an "e". The ingre¬
dients and preparation vary.

In the US com and rye are commonly
used: 5l% com for bourbon whiskey and
Sl% rye for rye whiskey. Agrain mash is
allow^ to ferment, then distilled, diluted
and left to age. Bourbon and rye whiskey
stand in o^ barrels for four years.
Canadian whisky is made from com, rye
and malted (germinated) barley and aged
for 4*12 years.

Irish whiskey-uses barley, wheat, oats
and rye, and vessels called potstills for the
distilling process. Scotch whisky is the
finest form: the best types are pure barley
malt or grain whiskies, but blended
varieties are cheaper. The secret of its
flavor is supposed to be the peat-flavored
water of certain Scottish streams. Whiskey
is one of the most popular of alcoholic
beverages. In the US an avei^e of 16 bot¬
tles per person are drunk every year.
WHISKEY REBELLION, 1794, upris¬
ing of W. Pa., mainly Scotch-lrish former
settlers against the federal excise tax im¬
posed on whiskey by secretary of the
treasury Hamilton in 1791. Foetal of¬
ficers were attacked, some were tarred and
feathered and one had h is house burnt
down. Resistance increased when official
measures were taken to obtain the tax. At
Hami l ton ’s i ns i s tence , P res iden t Wash¬
ington sent in 13,000 militiamen to sup¬
press the insurgents. They met no resis¬
tance, and Washington pardoned two
ringleaders convicted of treason. Fe¬
deralists claimed avictory—the federal
govemmeot had demonstrated the power
to enforce its law.

WHISKEY RING, US scandal exposed
in 1875. Distillers in St. Louis, Oiicago,
Milwaukee and elsewhere had evaded tax

through payments to Republican Party
funds and individuals. The investigations
of treasury secretary Bristow led to 237

indictments (including the chief treasury
clerk and the president's private secreta¬
ry) and 110 convictions. President Grant
was cleared personalty, but his party
damaged.
w h S t ,
card pack is evenly dealt and the last card
exposed to show trumps. Partners (focing
players) aim to win tricks. Played in 17th-
century England, it became popular and
fashionable in the 1800s and 1900s. Solo
whist aitd bridge were 19th-century
developments.
WHISTLER, James Abbott McNelU
(1834-1903), US painter, etcher, and wit
who lived in Paris and London. He advo¬
cated "ar t fo r a r t ' s sake, " and s t ressed
simplicity of color and design, as in the
famous p«trait of his mother. Arrange¬
ment in Gray and Black (1872), and Fall¬
ing Rocket: Nocturne in Black and Gold
(1874). His etchings were among the
finest of his day, and his decorated inte¬
riors forediadowed art nouveau.

WHITE, Andrew Dickson (1832-1918).
US educator and diplomat, first president
(1867-85) of Cornell U., founded as a
nonsectarian university based on his
liberal principles. He was aN.Y. senator
1864-67, US ambassador to Germany
1897-1903 and led the US delegation to
the 1899 Hague peace conference.
WHITE, Byron Raymond (1917-), US
jurist. Once famous as aprofessional foot¬
ball player, he was appointed by President
Kennedy as US depu^ attorney geneiai
(1961) and associate justice of the
Supreme Court (1962-).
WHITE, Edward Doug lass (1845-
1921). US jurist. Ajudge of the La.
supreme court 1879-80. US senator 1890-
94 and associate justice of the US
Supreme Court from 1894, he was ap¬
pointed chief justice by Tafi in 1910.
Generally aconservative, he wrote the
"rule of reason" into antitrust law.

WHF^ E(iwyn) Bfrooks) (1899-1985).
US writer noted for his witty, well-craft«l
essays in The New Porker (from 1926) and
Harper’s (1938-43). His work includes
poems, the satire Is Sex Necessary? (1929,
with THURBER), and such children's books
as Charlotte's Web (1952).
WHITE, GUbert (1720-1793), English
naturalist, author of The Natural History
and Antiquities of Selboume (1788), a
finely written early classic of precise ob¬
servation of aHampshire village, in the
form of delightful letters to two Mends.
WHITE, Minor (1908-1976), US photo¬
grapher associate with A^l aoams,

four-player card game. A52-
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across southern Asia to Australia in warm
regions, with each species having its own
particular ecologic requirements. All of
the white-eyes are short-tailed, short¬
winged birds about 4-5in long. The bill is
fine and pointed, and the tongue is brush-
tipped. The plumage is plain grayish,
brownish, or yellow-green (sexes alike).
Its main mark is the eye-ring of tiny, soft,
usually white feathers.
WHITEFIELD, George (1714-1770).
English evangelist, founder of Calvinist
Methodism. He joined the Methodists, led
by WESLEY, whom he followed (1738) to
Ga., the first of seven missions to America
(see GREAT AWAxetiNo). Adopting Cal¬
vinist views on predestination, he led the
Calvinist Methodists from 1741.

WHITEFISH, important commercial fish
of sea and fresh water. TTiey are related to
the salmon and trout but have small scales
and small toothless mouths. They were
once avaluable foodfish of the American

lakes, but they have been reduced by the
plague of lampreys.
WHITEFLY, asmall bug that looks like
aminute whi te moth. Some whiteflies are
important pests, for example the green¬
house whitefly and the citrus whitefly.
The latter damages citrus plants by suck¬
ing sap and encouraging Ae growth of a
m o l d .
WHITEHEAD, A l f red Nor th (1861-
1947), Engl ish mathemat ic ian and
philosopher. He was co-author with
Bertrand rossell of Principia Mathe-
matica (1910-13), amajor landmark in
the philosophy of mathematics: and while
teaching at Harvard University (from
1924) he developed amonument̂  system
of metaphysics, most comprehensively ex¬
pounded in his Process and Reality
(1929).
WHITE HOUSE, official home of the
president of the US, in Washington. D.C.
It was designed in the manner of an 18th-
century English gentleman’s country
house by James Hoban (1792). It was
severely damaged by the British in 1814
but rebuilt and extended (and painted
while) by 1818. In 1824 Hoban added the
semicircular south portico. The grounds
were landscaped in 1850 by Andrew
Downing. Majca' renovations, including
the addition of the executive office build¬
ing, were carried out in the early 20th cen¬
tury by the architectural firm of McKim,
Mead and White. From 1948 onward the
building was extensively rebuilt.
WHITEMAN, Paul (1890-1967). US
leader o f da iKe and concer t o rches t ras

A l f r e d S Ti B C i L n z a n d E d w a r d w e s t o n .
Known as amystical and abstract artist, he
co'founded (1952) and edited the journal
Aperture and taught at several schools, in¬
cluding MIT (1965-74).
WHITE, Patrick (1912-1990), Austra¬
lian novelist, winner of the 1973 Nobel
Prize for Literature. His long novels, set
mostly in Australia, include The Tree of
Man (1955), Voss (1957), Riders in the
Chariot (1961), The Vivisector (1970),
and The E\e of the Storm (1974).
WHITE, Pearl (1889-1939), popular US
actress in early silent movies, heroine of
such serials as The Perils of Pauline,
noted for the ciifthanging ending to each
short episode.
WHITE, Peregrine (1620-1704), first
New-En^and-bom child of English
parentage. Bom Nov. 20 aboard the Ma^
Flower in Cape Cod Bay, he settled in
Marshfield, Mass.
WHITE, Stanford (1853-1906), US ar¬
chitect, noted for interior and decorative
work. He cofounded (1879) the famous
firm McKim, Mead, and White. Their
work developed from domestic Shingle
Style to "Beaux Arts" classical-Re-
naissance, as in the 1890 Madison Square
Garden and the Century Club, New York.
He was shot dead by the husband of his
mistress. Evelyn Nesbit Thaw.
WHITE, T(erence) H(anbury) (1906-
1964), English novelist, noted for The
Once and Future King (four books, 1938-
58). aretelling of the legends of King Ar¬
thur (adapted for the musical Camelot)
and The Goshawk
WHITE, Walter Francis (1893-1955).
US black leader, from 1931 secretary of
the National Association for the Advance¬
ment of Colored People. His works in¬
clude his autobiography, AMan Called
W h i t e { m % ) .
WHITE, William (1748-1836), Ameri¬
can clergyman who led the foundation of
the Protestant Episcopal Church of the
US. Elected bishop of Penn. 1786, and
consecrated by- English bishops 1787, he
d r a f t e d t h e C h u r c h ’ s c o n s t i t u t i o n a n d
revised the Book of Common Prayer.
WHITE, Wil l iam Allen (1868-1944).
US journalist and author. Asmail-town
liberal Republican, White became famous
for his editorials in his own Emporia
(Kan.) Gazette (1923 Pulitzer Prize). His
posthumous autobiography won a1946
Pulitzer Prize.
WHITE-EYE, any of the 85 species of
birds of the Old World family Zosteropi-
doe. White-eyes occur chiefly from Africa
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from the 1920s, creator of "symphonic
Jazz" forpopular audiences.
WHITE MOUNTAINS, asection of the
APPALACHIAN MOUNTAINS Covering cl,200-
sq mi in WMe. and N.H. It includes the
I’residentiaJ, Sandwich, Carter-Moriah and
Franconia ranges. The highest peak, Mt.
Washington (6.2S8ft), is in the Presiden¬
t ia l Range. Deep canyons, ca l led
"notches." have been carvel out by gla¬
ciers. The area is noted for scenic beauty.
WHITE NILE, Afr ican r iver flowing
2,300mi north ftora Lake vtcrORiA, Joining
the BUIE NILE at Khartoum to fonn the nilb
R t V E R .

WHITE RUSSIANS, an alternative name
for the Belorussians, an East slav people
who live mostly in Belarus. The name
"White Russian" has also been used for
the anti-communist groups who fought the
BOLSHEVIKS in the Russian R£vtx.tjnoN and
CIVIL war(1917-20).
WHITE SEA, almost landlocked arm of
the Arctic Ocean covering 36.000sq mi
and extending into NW Russia. It receives
the Dvina. Mezen and Onega rivers, and
freezes from Nov. to May. Its chief port is

A R K H A N G E L S K .

WHITE SHARK, large aggressive shark
common on the US Atlantic coast. White
on its underside, gray on top. it may reach
20ft in length and weigh over 7,0001b.
WHITE-TAILED DEER,
virginianus, the most widespread of all the
American deer, named for its iongish,
white tail, raised erect as adanger signal
when the deer is alarmed. It ranges from
Canada to northern South America.
WHITLOCK, Brand (1869-1934), US
diplomat and writer. Areform mayor of
Toledo (1905-13), he served (1913-22) as
US ambassador to Belgium during WWl.
He wrote political novels and autobiog¬
raphy.
WHITMAN, Marcus (1802-1847), US
physician, pioneer and missionary. He and
his wife Narcissa journeyed Win 1836
and helped set up missions to the Indians
at Waiilatpu near Walla Walla. Wash.,
and at Lapwai, Ida. In 1842-43 he made a
famous 3,000mi journey Eto persuade the
Missionary Boaid not to disband the mis¬
sions. The Whitmans and 11 others were

killed by Indians who blamed them for a
measles epidemic.
WHITMAN, Walt (1819-1892), major
US poet. Bom on Long Island, N.Y., he
becme aprinter and jouraal isi . His
Leaves of Grass (1855; expanded in suc¬
cessive ̂ itions) was praised by Emerson
and iHOREAU but did not at fint achieve

popular recognition. Other woiks include
the Civil War poems. Drum Taps (1865);
Democratic Vistas (1871), studies of
American democracy; and the auto-
biogr^hical Specimen Days (1882-83).
He rejected regular meter and rhyme in
favor o f flowing HtEE verse, and
celebrated erot ic love, rugged in¬
dividualism, democracy and equality, and
expressed an almost mystical identifica¬
tion with America.
WHITNEY, EU (1765-1825), US inven¬
tor of the COTTON GIN (1793), from which
he earned little becau.se of patent infrin¬
gements, and pioneer of mass production.
I n 1 7 9 8 h e c o n t r a c t e d w i t h t h e U S
Government to make 10,000 muskets: he
took 8years to fulHll the 2-year contract,
but showed that with unskilled labOT mus¬
kets could be put together using parts
that were |Kecision-made and thus int«-
changeable, abenefit not only during
production but also in later mainte¬
n a n c e .

W H I T N E Y, G e r t r u d e Va n d e r b i l t
(1875-1942L US sculptor. She was best
known fo r h» monuments commemora t¬
ing the victims of WWI, and for her foun¬
tain sculpture. The Whitney Studio Club,
w h i c h s h e e s t a b l i s h e d i n N e w Y o i k
(1918), was acenter for American avant-
garde ait and led to the founding of the
Whi tney Museum of Amer ican Ar t
(1930).
WHITNEY, John Hay (1904-1982), US
diplomat and publisher. Bom to wealth, he
was active in Republican politics and
served as ambass^or to Great Britain
(1957-61). He published the New York
Herald Tribune (1961-67), served as
c h a i r m a n o f t h e I n t e r n a t i o n a l H e r a l d
Tribune (from 1967) and published
several prominent US magazines.
W H I T N E Y, M o u n t , a m o u n t a i n i n t h e
Sierra Nevada range of Ecentral Cal., at
14,494ft the highest in the US outside
Alaska. It was named for the geologist
Josiah Dwight Whitney (1819-1896), who
discovered it in 1864.
W H I T N E Y
AMERICAN ART, in New York City,
established (1930) by Gertrude Vanderbilt
WHITNEY. Its present building on Madison
Avenue, opened in 1966. was designed by
Marcel brEUBR.
WHITTAKER, Charies Evans (1901-
1973), US lawyer and judge. Aprominent
Kansas City lawyer, he b^ame adistrict
and aj^als court judge (1954-57) and as¬
sociate justice of the Supreme Court
(1957-61)

Odoco i l eus

M U S E U M O F
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ceal baldness became acceptable for men.
WIGEON, wild duck (Anas peneiope)
about 18 in long. The male has a
bmwn head with cream crown, grayish-
pink breast and white beneath. The bill is
blue-gray. The female is brown with a
white belly and shoulders.
WIGGIN, Kate Douglas Smith (1856-
1923), US author of children’s books, in¬
cluding Rebecca of Sunnybrook Farm
(1903) and Mother Carey's Chickens
(1911).
WIGGLESWORTH, Michael (1631-
1705), English-bom American Ehiritan
poet, pastor at Malden, Mass., from 1656.
His Day of Doom (1662) was extremely
popular. He also wrote Meat Out of the
Eater (1669). on the moral benefits of af-
fl i c t i o n .

WIGHT, Isle of, diamond-shaped island,
147sq mi, off the Scoast of England. Its
scenery and mild climate make it a
popular resort area. Cowes, the chief port,
is awell-known yachting center. Pop
115,300.
WIGNER, Eugene Paul (1902- ), Hun-
garian-bom US physicist who shared with
J. H. D. Jensen and M. G. Mayer the 1963
Nobel Prize for Physics for his work in the
field of nuclear physics. He also worked
with FERMI on the Manhattan project, and
r e c e i v e d t h e 1 9 6 0 A t o m s f o r P e a c e
A w a r d .
WIGWAM, Abnak i Ind ian word for
dwelling, especially the oval or round
bark-covered homes used by the tribes in
ENorth America. The English used the
lenn to describe any Indian home, includ¬
ing the conical tepee and wickiup.
WILBUR, Ray Lyman (1875-1949), US
educator and public official, president of
Stanford University (1916-43) and US
secretary of the interior (1929-33).
WILBUR, Richard (1921- ). US poet
a n d c r i t i c w h o w o n a P u l i t z e r f t i z e f o r

Things of This World (1956). Using afor¬
mal structure and awitty style, he incor¬
porated philosophy and myA into poems
about ordinary Iffe. He was US poet
laureate 1987-88.
WILD BARLEY, plant in tbe grass fami¬
ly. The seeds of this grass not only spread
quickly and destroy other plants, they bur¬
row tluough to the hide of woolly sheep
and cause irritation.

WILD CARROT, plant (Daucus) in the
parsley family. This relative of the edible
c a r r o t h a s a r o o t t h a t l o o k s l i k e t h e
domesticated carrot but is inedible. It dis¬

plays acluster of lacy white flowers on
top of atall, thin green stalk that grows to

WHITTIER, John Greenleaf (18(T7-
1892), US Quaker poet and abolitionist.
From 1833 to 1865 he was acampaigning
journalist and collected his aniisiavery
poems in Voices of Freedom (1846). He
later returned to New England theme^in

pastorals."
autobiographical Snow-Bound (1866) and
The Tent on the Beach (1867) are among
his best-known works.
WHOOPING COUGH, or pertussis,
BACTERIAL DISEASE of children causing
upper respiratory symptoms with acharac¬
teristic whoop or inspiratory noise due to
INFLAMMATION Of the LARYNX. It iS USUally
arelatively mild illness, except in the very
young, but vaccination is widely prac¬
ticed to prevent it.
WHOOPING CRANE, Grus americana.
atall white wading bird with ared cap on
the head. Once widespread through North
America, they have for several decades
been close to ext inct ion and have been
preserved only by determined cons^a-
tion measures.
WHORF. Benjamin Lee (1897-1941),
US linguist best known for proposing the
theory that alanguage’s structure deter¬
mines the thought processes of its
speakers. (See also UNGUtsnes.)
WIENER Norbert (1894-1964), US
mathematician who created the discipline
CYBERNErtcs. His major book is Cyberne¬
tics: Or Control arid Communication in
the Animal and the Machine (1948).
WPKEL, Elie (1928- ). Romanian-born
U S w r i t e r. A s u r v i v o r o f t h e h o l o c a u s t ,
he wrote autobiographical novels and
other works meditating upon that ex¬
perience. He received the 1986 Nobel
Peace Prize.
WIESENTHAL, Simon (1908-). Polish-
bom hunter of Nazi war criminals. Having
lost alarge number of relatives in Nazi
concentration camps during WWIl, be es¬
tablished the Jewish Documentation Cen¬
ter in "Vienna, Austria, through which he
located more than 1,000 former Nazis ac¬
cused of war crimes, including Adolf eich-
M A N N .

WIG, acovering for the head of real or ar¬
tificial hair, worn as acosmetic device, as
amark of rank or office, as adisguise or
for theatrical portrayals. Known since an¬
cient times, wigs became fashionable in
17th- and iSth-century Europe, when

elaborate headpieces few women and full,
curled wigs for men came into wide use.
Tbe l a t t e r a re s t i l l wo rn i n B r i t i sh l aw
courts. In the 1960s wigs came back into
fashion for women, and the toupee to con-

T h eh i s " Y a n k e e
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Rey (1927; Pulitzer Prize) and The Ides of
March (1948). Plays such as Our Town
(1938), The Skin of Our Teeth (1942) and
The Matchmaker (1954) experiment with
stylized techniques.
WILDERNESS Battle of the, the open¬
ing engagement, fought on May 56, 1864,
in central Va. lOmi Wof Frederidubuig,
of the ''Wilderness Campaign” in the US
CIVIL WAR. Ulysses grants 118,(X)0-strong
Army of the Potomac, advancing to
annihilate the Confederate army in opra
battle, was met and held in heavily
wooded country by 60,000 men under
Robert E. LEED. B4Xh &uki tu/fcrcd heavy looee.
G n n l t h e n n u n e d t o a i u c k S P O T S Y L V A N I A C O U R T ¬

HOUSE (May 8-19). Fighting continued in
the Wilderness until early June.
WILDERNESS ROAD, an early Ameri¬
can pioneer route. It ran from Va. through
the Cumberland Gap into the Ohio Valley.
Laid out in 1775 by Daniel BOtWE, it was
the main route Wunti l cl840.
W I L D L I F E C O N S E R V A T I O N .
Americans increased in numbers and ad¬
vanced wes tward ac ross the con t i nen t ,
they destroyed many animal habitats and
decimated the wildlife population. Several
hundred species and subspecies of mam- .
mals, birds, insects, fish and other water
fauna were entirely destroyed—a rate of
extinction vastly greater than that due to
natural causes.

Ihe CONSERVATION spirit that arose in the
19ih century out of concern for the
nation's land, forests, and other resources
extended naturally to the nation's wildlife.
Hunting was prohibited in national parks
after 1894; in 1903 the first national
wildlife refuge was established; that same
year saw the creation of the Bureau of
Fisheries, which later became the Fish and
Wildlife Service in the Department of the
Inierion the first measure protecting
migratory birds was passed in 1916.
During the 20th century the US has signed
treaties protecting migratory birds, ocean
fish. Western Hemisphere wildlife, and
endangered fauna and flora worldwide.

Federal and stale wildlife management
programs, largely financed by hunting
taxes, have in some areas been highly suc¬
cessful. Since the early pan of this cen¬
tury, the numbers of game animals—
notably elk, pronghorn, moose, mule deer,
and white-tailed deer—have multiplied to
the point of overpopulation. Nongame
species have not fared so well. Strenuous
efforts are being made to preserve certain
conspicuous species, such as the whoc^
ing crane, the California condor, and the

about 3ft high.
WILDCAT BANKS, name for numerous
unsound stute-char^red US banks. cI330-
9663, which issued paper money (wildcat
currency) without having adequate assets.
They proliferated after President mckson
dismantled the bank of the united states,
and many collapsed in the 1837 financial
panic. By 1863 most were brought under-
federal control.
WILDCATS, various species of small
CATS distributed throughout (he world. The
name often refers specifically to the
European wildcat. Felis sylvestris, a
heavier version of the domestic cat, living
in crevices in rock and preying mainly on
mice and voles. It is extremely fierce and
intractable.
WILDE, Oscar (1854-1900), Irish wit
and playwright. Adandy and aesthete, he
achieved celebrity with the novel The Pic¬
ture of Dorian Gray (1891) and witty
s o c i e t y c o m e d i e s s u c h a s L a d y
Windermere's Fan (1892), An Ideal Hus¬
band (1895) and The Importance of Being
Earnest (1895), and the biblical Salome
(written in French; 1893). His career was
shattered by his imprisonment for
homosexuality (1895-97), which promp¬
ted his best-known poem. The Ballad of
Reading Gaol (1898).
WILDEBEEST, or gnu, ungainly-look¬
ing African antelopes of the genus
Connochaetes. The white-tailed gnu, a
southern species, is now rare outside cap¬
tivity while the brindled ^u (blue wil-
debMSt) still roams the plains of EAfrica
in vast herds—a major prey of the UON.
WILDER, Billy (1906- ), Auslrian-bom
US screenwriter and director. His direct¬
ing credits include Lost Weekend (1945),
Sunset Boulevard (1950), and Same Like
It Hot (1959).
WILDER, Laura Ingalb (1867-1957),
U S c h i l d r e n ' s a u t h o r w h o s e s e r i e s o f

popular autobiographical novels, includ¬
ing Utile House on the Prairie (1935),
depicted pioneer life in the Midwest. Her
works provided the basis for apopular TV
series (from 1974).
WILDER, Lawrence Douglas (1931- ),
D e m o c r a t i c g o v e r n o r o f V i r g i n i a
(1939- ). Aformer state legislator and
lieutenant governor, he became the first
A f r i c a n A m e r i c a n t o b e e l e c t e d a s t a t e
governor, in 1992 he unsuccessfully
sought the Democratic Patty's presidentî
nomina t ion .
W I L D E R , T h o r n t o n N i v e n ( 1 8 9 7 -
1975), US novelist and playwright.
Novels include The Bridge of San Luis

A s
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(director) of the national association for
T H E A D V A N C E M E N T O F C O L O R E D P E O P L E

1955-1970. He was assistant secretary
from 1931 and edited the journal. Crisis
(1934-49). Dedicated to nonviolence, he
came under crit icism from younger
militants in the 1960s and 1970s.
WILKINSON, James (1757-1825), US
army officer and adventurer. Involved in
the CONWAY CABAL, hc resigned as
secretary to the Board of War 1778. In
1787 he intrigued with the Spanish to cre¬
ate apro-Spanish republic in the SW.
G o v e r n o r o f L a . 1 8 0 5 - 0 6 , h e w a s i n ¬
volved with Aaron burr, but turned chief
witness against him. He resumed an un¬
successful army career 1811-15.
WILL, legal document by which aperson
(the testator) gives instructions concerning
the disposal of his or her property after
death. Under most jurisdictions awill
must be attested in order to be legally
valid: independent witnesses, who have
nothing to gain under the will, must attest
that the si^tature on the will is in fact that
of the testator who signed in their
presence. Wills may be revoked during the
life of the lestatm* or altered by codicils.
Wills generally appoint executors to ad¬
minister the estate of the deceased and

cany out his or her instructions. When a
person dies intestate (without making a
will), the property is normally divided
among the next of kin.
W I L L A E RT, A d r i a n ( c l 4 9 0 - 1 5 6 2 ) ,
Flemish composer, choirmaster of St.
Mark’s, Venice (1527-^2), and amajor
influence in developing the madrigal. His
works include madrigals, masses, motets
songs and setting of Sie psalms.
WILLARD, Emma Hart (1787-1870).
US campaigner for women’s education. In
1821 she founded Troy Female Seminary,
later renamed for her, which pioneered
collegiate courses for women. She retired
in 1838 , bu t con t i nued he r educa t i ona l
w o r k .
W I L L A R D , F r a n c e s E l i z a b e t h C a r o l i n e
(1839-1898), US temperance leader and
reformer, president of the woman's chris.
TiAN TEMPERANCE UNION ffom 1879. Abril¬
liant speaker and capable organizer, she
also worked for women's suffrage and so¬
cial reforms.
W I L L A R D , J e s s ( 1 8 8 3 - 1 9 6 8 ) , U S
heavy-weight boxing champion of the
world. He won the title by beating Jack
JOHNSON in 1915, and lost it in 1919 to
Jack DEMPSEY.
WILLIAM (German; Wilhelm), name of
two German emperors. William I(1797-

bald eagle. But in general the extinction of
native species proceeds undiminished.

Beginning in 1966, aseries of progres¬
sively more comprehensive statutes ex¬
tended federal protection over endangered
and threatened species. The acts gave the
Fish and Wildlife Service responsibility
for maintaining lists of endangered and
threatened species of animals and plants
and for managing the listed species (e.g.,
by acquiring their habitats). Taking or
trade in the listed species was prohibited.
The Endangered Species Act of 1973
(H-ohibited federal agencies from taking
any actions that would Jeopardize alisted
species or its habitat. In 1978 the US
Supreme Court ufAeld the act against the
Tennessee Valley Authority, which was
building adam that threatened die habitat
of asmall listed fish, the snail darter. Tlic
Endangered Species Act was renewed and
strengthened in 1988. when the Fish and
WildSfe Service’s endangered-ihreatened
list contained 1,000 species, about 400 of
them in the US,
WILD RICE, Zizania aquatica, close
re la t ive o f cu l t iva ted r ice , nat ive to the
lakes and streams of North America. The

grain has long been eaten by Indians and
settlers and is now planted to feed
wildfowl. Family: Graminae.
WILEY, Harvey Washington (1844-
1930), US chemist whose main achieve¬
ments were in promoting pure food laws,
being largely responsible for instituting
the Pure Food and Drugs Act (1906).
WILHELMINA (1880-1962). queen of
the Netherlands from 1890 to 1948 (her
mother was regent until 1898). She was
primarily responsible for Dutch neutrality
during WWI. After her golden jubilee in
1948, she abdicated in favor of ju l iana,
her daughter.
WILKES, Charles (1798-1877), US
naval officer and explorer. Head of the US
Navy department of charts and instru¬
ments (1833), he explored the Pacific, an-
TARCncA and the NW coast of Amer ica
(1838-42). and was the first to designate
Antarctica aseparate continent. In 1861 he
precipitated the trent affair.
WILKINS, Maurice Hu^ Frederick
(1916- ). British biophysicist who shared
wi th F. H . Cr ick and J . D . Watson the
1962 Nobel Prize for Physiology or
Medicine for his X-ray diffraction smdies
of DNA, work that was vital to the deter¬
mination by Crick and Watson of DNA’s
molecular structure.
WILKINS, Roy (1901-1981), US civil
RiGKi^ leader and executive secretary
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1888), became king of Prussia io 1861.
Con^rvative. autocratic and militaristic,
under bismarck's guidance he organized
the unification of Germany, largely
through the austro-prussian war (18̂ 66)
and the franco-prussian war (1870-71),
from which Prussia emerged as the lea¬
ding German power. He was proclaimed
emperor at Versailles in 1871.

William H(1859-1941), {pndson of
William 1and also of Queen Victoria, suc¬
ceeded in 1888. Impulsive and with a
sion for military affairs, he dismissed Bis¬
marck (1890), rebforced the triple al¬
liance and promoted the nationalistic im¬
perialism that was afactor leading to
WWl. In 1918 he was forced to ^xi icale
and found asylum in Holland.
W I L L I A M , n a m e o f f o u r k i n g s o f
Eng land . W i l l i am Ld ie Conquero r
(1027-1087), duke of Normandy from
1035, became king in 1066 by defeating
HARCHJ) at HASTINGS (sec NORMAN CON¬
QUEST), and had suppressed all opposition
by 107L He was aharsh but capable ruler,
reorganizing England's miUtary and
landholding systems, building many
castles and creating astrong feudal
government (see feudalism). The domes-
DAY BOOK was compiled by his order.

His son William 11 "Rufus" (the Red;
c l 0 5 6 - I l C X ) ) s u c c e e d e d i n 1 0 8 7 .
Autocratic and brutal, he spent much time
fighting, in England (against his own
barons, 1088), France (1091.1094, 1097-
99). Scotland (1091-92) and Wales
(109697), and quarreled with St. ansei>i
over the independence of the Church. He
was killed (probably deliberately) by an
arrow while hunting in the New Forest.

William III, Prince of Orange (1650-
1702) was stadthoider (ruler) of Holland.
His marriage in 1677 to marv. Protestant
daughter of James u, resulted in Parliament
inviting him to accept the crown jointly
w i th h is w i fe a f te r the g lo r ious revo lu¬
tion (1688). He subdued JACOerrE resis¬
tance in Ireland (see boyne battle of the)
and Scotland, and ruled alone after Mary's
death (1694). William IV (1765-1837)
succeeded his brother george iv io 1830.

He exercised little political influence, and
was succeeded by his niece, victoria.
WILLIAM, name of three kings of the
N e t h e r l a n d s . W i l l i a m I ( 1 7 7 2 - 1 8 4 3 ) , s o n
of William V, prince of Orange, was
proclaimed king of the new kingdom of
the Netherlands created at the Congress of
Vienna (1815). Unable to prevent the
secession of Belgium (1830-39) and op¬
posed to liberalizing the constitution, he

abdicated (1840) in favor of his son. Wil¬
liam II (1792-1849). who conceded a
fully parliamentary constitubon in 1848.
Asoldier, William II had fought with wm^
U N G T O N a t WAT E R L O a

His son, WiDiam III (1817-1890). suc¬
ceeded in 1849 and reigned as aconsbtu-
bonal monardi. He was succeeded by his
daughter wilhelmina.
W I L L U M O F O C K H A M - S e e o c k h a m ,
W I L L I A M O F .

W I L L I A M O F O R A N G E . S e e w t L U A M
01 (king of England).
WILLIAM RUFUS. See wilijam ii (king
of England).
WILLIAMS, Daniel Hale (1858-1931),
US surgeon who carried out the first repair
operation on the damaged outer surface of
ahuman heart (1893).
W I L L I A M S , R a l p h Va u g h a n . S e e
V A U G H A N W I L L I A M S . R A I P H .

WILLIAMS, Roger (cl603-1683), Bril-
ish-bom clergyman, founder of rhcrje is¬
l a n d . A fi r m b e l i e v e r i n r e l i g i o u s
freedom, he emigrated to Massachusetts
Bay Colony in 1631. He became apastor
at Salem, but was banished for criticizing
the expropriation of Indian lands and the
enforcement of religious principles by
c i v i l p o w e r. I n 1 6 3 6 h e f o u n d e d
Providence in Rhode Island and obtained
acharter for the colony (1644). Its con¬
stitution exenqilified his principles of
religious freedom, .separation of church
and state, democracy and local autonomy,
all of which were influential in shaping
US tradit ions.
WULLUMS, Ted (1918- ), US basebaU
player who achieved amajor league bat¬
ting average of .344 and hit 521 home
runs. He joined the Boston Red Sox in
1939 and won six American batting cham¬
pionships before retiring in I960. Alefr-
hand hitting outfielder, he was the last
major leaguer to achieve a.400 season
batting average.
WILLIAMS, Tennessee (1911-1983),
US playwright whose emotionally intense
plays deal with the warping effects on sen¬
sitive characters of failure, loneliness and
fut i le obsess ions. His firs t success. The
Glass Menagerie (1945), was followed by
AStreetcar Named Desire (1947) and Ci
on aHot Tin Roof (1955), both of which
received Pulitzer Prizes. Other plays in¬
clude Sweet Bird of Youth (1959) and
Nighl of the Iguana (1961).
WILLIAMS, WUUam Caries (1883-
1963). US pMt.-A doctor, he wrote about
ordinary life in N.J., especially in the long
reflective poem Paterson (1946-58). Pic-
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leaves are generally swordlike and male
and female calkins are borne on separate
plants. The willows of the temperate zone
are large but the dwarf willow found
beyond the tree line of the Arctic grows to
only about 150mm (6in). The long, pliable
twigs of some spates are cut regularly for
use in making wicker baskets and furni¬
ture. Other species are used for tannins or
the light and durable wood. The ornamen¬
tal weeping willow is anative of China
and SW Asia. Family: Salicaceae.
WILL-O’-WISP, or jack o’lantern, or
ignis fatuus (Latin: foolish fire), light
seen at night over marshes, caused by
SPONTANEOUS COMBUSTION of MEtHANE
produced by putrefying matter. Luring
travelers into danger, it was popularly
regarded as awandering damned spirit
bearing its own hell-fire.
WILLS, Helen Newington (1906-). US
tennis star. Between 1923 and 1938 she

won seven US singles titles and eight
Wimbledon championships.
WILMOT PROVISO, an attempt by
Democratic representative David Wilmot
in 1846-47 to outlaw slavery in new US
territories. A$5 million appropriation for
aterritorial settlement to the Mexican war

had been proposed in Congress; Wilmot’s
amendment would have banned slavery in
any territory purchased. Twice passed by
the House but dropped by the Senate, the
Proviso made slavery an explosive issue
and led to bitter controversy.
WILSON, Alexander (1766-1813), Scot-
tish-American poet and ornithologist.
Author of dialect folk poems, he came to
the US (1794), became ateacher, and took
up ornithology in 1802, publishing the
classic American Ornithology (1807-14),
WILSON, Augus t (1945-
playwright, winner of Pulitzer Prizes for
Fences (1987) and The Piano Lesson
(1990), both d«ived ffom his experiences
as an African American.
WILSON, Colin (1931-), English writer
whose books often explore the dichotomy
between reason and vision. His many
works include such nonfiction as The Out¬
sider (1956), The Strength to Dream
(1962), Introduction to the New Existen¬
t ia l i sm (1966 ) and such fic t i on as Man
without aShadow (1963) and The Space
Vampires
WILSON, Edmund (1895-1972), US
critic and writer who investigated the his¬
torical, sociological and psychological
back^ound to literature. His prolific
imaginat ive and cr i t ical output in¬
cludes Axel's Castle (1931), astudy of

turesfrom Breughel (1963) wco aPulitzer
Prize. He also wrote plays, fiction and es¬
says, including In the American Grain
(1925), astudy of the American character.
WILLUMS, Wi l l iam Sher ley (1787-
1849), US trapper and explorer known as
Old B i l l , one o f the mounta in men. He
ranged over the territories of Cal., Co!.,
Ut- and Ore., and was killed on J. C.
FREMONT'S disastrous Rio Grande expedi¬
t i o n ( 1 8 4 8 ^ 9 ) .
WILLIAMSBURG, restored colonia l
town in SE Va., on the James R. The city
(colonial capital of Virginia until 1780)
contains over 500 original or recon¬
structed 18th-century buildings, including
the governor’s palace and the capitol in
which the Virginia assembly met. Much
of the restoration work was undertaken by
John D. Rockefeller, Jr.
Pop 9,870,
WILLIAMSON, Hugh (1735-1819), US
scientist, doctor, and politician of the
American revolutionary period. Elected to
the North Carolina legislature (1782), he
served in the Congress of the Confedera¬
tion (1782-85, 1787-89), and was North
Carolina delegate to the Constirational
Convention (1787) and asigner of the
Const i tu t ion .
WILLIAM THE CONQUEROR. See
wiLUAM I(king of England).
WILL IAM THE L ION (1143-1214) ,
king of Scotland from 1165. He secured
Scotland's ecclesiastical and political in¬
dependence (1188 689). and began her
historic friendship with France (1168).
WILLIAM THE SILENT (1533-1584),
founder of Dutch independence. Son of
the count of Nassau, he became prince of
Orange (1544) and stadtholder (ruler) of
Holland, Zeeland and Utrecht (1559).
Resisting Philip ii of Spain’s oppressive
anti-Protestantism, he had his estates con¬
fiscated (1567) and fled to Germany. He
became aPro tes tan t and l ed t he revo l t
against Spanish rule, becoming first stadt¬
holder of tlie independent united Northern
Provinces in 1579.
WILLKIE, Wendell Lewis (1892-1944).
US businessman and political leader. A
lawyer and Democrat (1914-33), he be¬
came president of agiant utility company
and led business opposition to the new
c«Ai. Joining the Republicans, he was
presidential candidate in 1940, gaining a
large popular vote. One World (1943) was
aplea for international cooperation.
V L̂OW, common name for about 300
species of trees of the genus Salix, which
occur from the tropics to the Arctic. The

). US
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symbolism; To the Firdand 5fa/(on (1940)
on the intellectual sources of the Russian
R e v o l u t i o n ; T h e W o u n d a n d t h e B o w
(1941) on ueurosis and literature; the ex¬
plosive novel Memoirs of Hecate Countv
(1949); and Patnonc Core (1962), astudy
of CIVIL WAR literature.
WILSON, Edward Osborne 1929-) US
biologist, at Harvard U. from 1956. An
expert on social insects, he wrote
Sociobiology: The New Synthesis (1975)
in which he argued for the genetic basis of
certain patterns of human social behavior.
WI1.SON, Haro ld ( I916r ) . Br i t ish
s t a t e s m a n . A n O x f o r d e c o n o m i s t , b e
entered Parliament (1945), became presi¬
dent of the Board of Tr^e (1947-51),
leader of the Labour Party (1963) and
prime minister 1964-70 and 1974-76.
Identified initially with the left wing and
known for his tactical skill, he preserved
party unity during aperiod of economic
c r i s i s a n d d i v i s i o n o v e r t h e c o m m o n
MARKET. He was knighted in 1976.
WILSON, Henry (1812-1875), US ami-
slavery politician and vice-president
1873-75 . Bom Jeremiah Jones Co lba th ,
he was a founder o f the f ree sou. par ty
(1848), senator from Mass. (1855-72) and
aleading Radical Republican during
R E C O N S T R U C T I O N .

WILSON, James (1742-1798), Ameri¬
can jurist and signer of the Declaration of
Independence, who played an important
ro le in the 1787 Const i tu t ional Conven¬

tion. He became associate justice of the
US Supreme Court from 1789 and first
law professoral the University of Pa. from
1790.
WILSON, Woodrow (1856-1924), 28th
president of the US. 1913-21. Of Presby¬
terian stock, Wilson inherited amoral fer¬
vor and an impatient idealism which in¬
fluenced his political life and contributed
to the personal tragedy of his last years.
After growing up in Ga. and S.C., he
studied history and political science at
Princeton (BA, 1879) and John Hopkins
(PhD, 1886). Teaching followed at Bryn
Mawr (1885-88). Wesleyan (1888-90)
and Princeton (from 1890), where in 1902
he was elected president. His innovations
strengthened the university but his attempt
to abolish the aristocratic "eating clubs"
aroused bitter controversy.

Encouraged by N.J. E)emocTalic politi¬
cal bosses, Wilson in 1910 ran for gover¬
nor and, on being elected energetically
pushed through ambitious reforms which
drew national attention. He captured the
1912 Democratic presidential nomination

after 46 ballots and won the ensuing elec¬
tion because of aRepublican split. Assum¬
ing legislative leadership, and with a
Democratic majority in Congress, Wilson
achieved much, including the Underwood
Tariff (1913), which al^ provided for
graduated income tax; the federal
RF.SERVE SYSTEM (1913); the federal TRADE
COMMISSION and c iay ton an t t f rus t ac t
(1914); the Federal Child Labor law, the
Federal Farm Loans Act and an eight-hour
day for railroad employees (1916). The
constitutional amendments establishing
PROHIBITION, women’s votes and direct
election of senators were also passed. In
foreign affairs Wilson was led to intervene
in Hait i . Nicaragua, the Dominican
Republic and Mexico. In Europe, be strug¬
gled to maintain US neutrality in WWl,
before finally declaring war on Germany
in 1917.

H e d i r e c t e d U S w a r m o b l i z a l i o n a n d
urged apeace of reconciliation based on
his famous fourteen points (1918). Wil¬
son headed the US delegation at Versail¬
les (1919). Compromises were forced on
him there, but he salvaged the league of
NATIONS. In 1919. the Treaty signed. Wil¬
son sought ratification of the League from
aRepublican-controlled Congress which
demanded "reservations" protecting US
sovereignty. He refused compromise and
went on acountrywide speaking tour to
gain suppon, but collapsed from the strain
and suffered astroke (Oct. 2. 1919). For
the remaining 17 months of his term, the
government was run informally by the
cabinet, aided by his wife. Ratification
failed, and although he was awarded the
Nobel Peace Prize in 1920, Wilson retired
asick and disappointed man.
WILT, condition where plants droop and
w i t h e r d u e t o a l a c k o f w a t e r i n t h e i r

CELLS. This can be caused by lack of avail¬
able moisture, physiological disorders, or
FUNGI or BACTERIA damaging water-con-
ducting tissues inside roots or stems.
WINCH, device facilitating the hoisting
or hauling of loads. It comprises a
rotatable drum around which is wound a
rope or cable attached to the load. The
drum is turned by means of ahand-
operated crank or amotor.
WINCKELMANN, Johann Joach im
(1717-1768), German archaeologist and
art theorist.

His Thoughts on the Imitation of Greek
Works in Painting and Sculpture (1755)
and History of Ancient An (1764) created
the Greek Revival in art and building.
WIND, body of air moving relative to the
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have valves to vary the ef^tive tube
length and increase the range of notes; the
trombone has as l ide mechanism for the

same purpose.
WINDMILL, madi ine that per forms
work by harnessing wind power. In the
traditional windmill, the power applied to
ahorizontal shaft by four large radiating
sails was transmitted to milling or pump¬
ing machirtety boused in asizable sup¬
porting structure. The windmill’s modem
cousin is die wind turbine, often seen in
remote rural areas. Here amulcibladed tur¬
bine wheel mounted on asteel d^ck or
mast and pointed into the wind by a"fart-
tail" drives apump or electric generator.

Refinements in wind-turbine technology
raise the prospect of numerous wind ener¬
gy farms, containing rows of windmills,
suf^ying asignificant porticHi of US
etiergy needs.
WINDSOR, Duke of, title assumed by
Edward Vm of England after his abdica¬
tion (see EDWARD).
WINDSOR, House of, name of the ruling
dynasty of Ae United Kingdom of Great
Britain and Northern Ireland, adopted by
King GEORGE Vin 1917 to replace Saxe-
Coburg-Gotha (from albert, Queen
VICTORIA'S husband) when anti-Gwman
feelig was high.
WINDSOR CASTLE, principal residence
of British sovereigns since the 1Ith cen¬
tury. Begun by william lit stands about
2 0 m i W o f L o n d o n . T h e R o u n d To w e r ,
built in 1180, is the castle’s center, and St.
George’s Chapel (1528) is afine example
of English Perpendicular architecture.
WINDSURFING, awater sport combin¬
ing elements of surfing and sailing. The
w i n d s u r f e r s t a n d s o n a b o a r d o f 8 - ! 3 f t
long, which is propelled and steered by
means of asail attached to amast that is
articulated at the foot.
WIND TUNNEL, tunnel in which acon¬
trolled stream of air is produced in order
to observe the effect on scale models or
full-size components of airplanes, mis¬
si les, automobi les or such st ructures as
bridges and skyscrapers. An important re¬
search tool in AERODYNAMICS, the wind
tunnel enables adesign to be accurately
tested without the r isks attached to ful l -
scale trials. "Hypersonic" wind tunnels,
operating on an impulse principle, can
simulate the frictional effects of flight at
over five times the speed of sound.
WINDWARD ISLANDS, ^up of is¬
lands in the Lesser Antil les, weft immes,
stretching toward Venezuela. They in¬
c l u d e S t . L u c i a , S t . V i n c e n t , t h e

eartii’s surfece. The world’s major wind
systems, are set up to counter die equal
beating of the etffth’s surface and are
modified by the rotation of the earth. Sur¬
face heating, at its greatest near the
equator, creates an equatorial belt of low
(sessure known as the doldrums and a
system of convection currents transpor¬
ting heat toward the Poles. The earth’s
rotMion deflects the cunents of the N
Hemisphere to the right and those of the S
Hemisphere to the left of the directions in
which they would blow, producing on a
nonrotaiiog glob̂  the SlE and SE trade
winds, the prevailing westerlies and the
polar easterlies. Other factors infliwncing
general wind pattwns are the different
rates of heating and cooling of land and
sea and the seasonal variations in surface
heating (see monsoon).

Mixing of air along the boundary be¬
tween the westeriies and the polar easter¬
lies—the polar front—causes depressions
in which winds foUow circular paths,
counterclockwise in the NHemisphere
and clockwise in the SHemisphere (see
cyclone). Superimposed on the gen«al
wind systems are local winds, such as the
Chinooks, caused by temperature differen¬
tials associated with lo^ topograf^ical
features such as mountains and coastal
belts, or winds associated with certain
CLOUD systems. (Sec also AiMosPHOtE;
HURRICANE; -TORNADO.)
WIND CAVE NATIONAL PARK, an
area of 28,059 acres in die black hills,
SW S.D. Established in 1903, it surrounds
acavern with alternating air currents and
unusual crystal formations.
WINDERMERE, lake and town in the
LAKE DISTRICT, NW England. The lake,
lOmi long and 1mi wide, is the largest in
England and apopular tourist resort.
WIND INSTRUMENTS, musical instru¬
ments whose sound is produced by blow¬
ing air into atube, causing avibration
within i t .

In woodwind ins in imen is the v ib ra t ion
is made either by blowing across or into a
specially shaped mouthpiece, as with the
flute, piccolo, recorder and its relative the
flageolet; or by blowing such chat asingle
or doidsle reed vibrates, as in the clarinet,
saxophone, obo^ English horn and bas¬
soon. The pitch is altered by opening and
closing holes set into the tube.

In brass instruments, the vibration is
made by the player’s lips on the mouth¬
piece. The bugle and various types of pos-
thom have asingle unbroken tube. The
CMnet, French horn, trumpet and tuba
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Grenadines, Grenada, and Martinique. The
area is about 950sq mi and the people
mainly Negro, producing bananas, cacao,
limes, nutmeg and cotton. The tourist in¬
dustry is growing.
WINDWARD PASSAGE, channel be¬
tween the Eend of Cuba and the NW tip
of Hispaniola (Haiti). It links the Carit̂
bean Sea with the Atlantic.

WINE, an alcoholic beverage made from
fermented grape juice; wines made from
other fruits are always named accordingly.

Table wines are red, ros6 or “white" in
c o l o r ; r e d w i n e s a r e m a d e f r o m d a r k
grapes, the skins being lefi in the ferment¬
ing mixture; white wines may be made
from dark or pale grapes, the skins being
removed. The grapes—normally varieties
of Viris Vinifera—are allowed to ripen
undl they attain suitable sugar-content—
!8% or more—and acidity (in cool years
or northern areas sugar may have to be
added). After crushing, they undergo
FEDMENTA110N in large tanks, asmall
amount of sulfur dioxide being added to
inhibit growth of wild yeasts and bacteria;
the wine yeast used, Sacckaromyces
cerevisiae, is resistant to it. When the al¬
cohol and sugar content is right, the wine
is cellared, racked off the lees (ftom which
argol is obtained), clarified by filtration or
dining (adding absOTbent substances such
as bentonite, gelatin and isinglass), aged
in the wood and bottled. Sweet wines con¬

tain residual sugar, dry wines little or
none. The alcohol content of table wines

varies from 8% to 14% by volume.
Spark l ing w ines—notab ly cham¬

pagne—are made by secondary fermenta¬
tion under pressure, in bottles or in tanks.

For t i fied w ines , o r desser t w ines—in¬
cluding sherry, port and madeira—have
brandy added during or afrer fermentation,
and contain about 20% alcohol. Vennouth
i s a f o r t i fi e d w i n e fl a v o r e d w i t h w o r m ¬
wood and other herbs. Major wine-produ¬
cing area.s of the world include France,
Germany, Spain and Portugal, Italy, and,
in the US, Cal.
W I N N E B A G O I N D I A N S ,
speaking tribe of North American Indians
from EWis. Buffalo-hunters and farmem,
they were related to the Eastern Wood¬
lands group. Once friendly to the French
and English, they joined in the black
HAWK WAR (1832). and were removed to
reservations in Neb. and Wis. They now
number about 2,000.
W I N N I P E G , c a p t i a l o f M a n i t o b a ,
Canada. 45mi Sof Lake Winnipeg, at the
c o n fl u e n c e o f t h e A s s i n i b o i n e a n d R e d

rivers. Amajor transportation and com¬
merc ia l center, i t i s one o f the wor ld ’s
largest grain markets. Industries include
fo(̂ -processing, clothing, railroad stock,
agricultural equipment and furniture. Pop
(metro) 625.0(a).
WINSLOW, Edward (1595-1655), a
HLGRIM KATHER and foundCT of PLYMOUTH

COLONY (1621). He became the colony’s
English agent (1629-1632) and governor
(1633-34. 1636-37, 1644-45). After his
1646 voyage to England he stayed to

s e r v e c r c » i w e l l

WINTERBERRY, shrub in the holly
family. The winterberry displays red ber¬
ries in November. It grows between 6and
I2fr, usually in swampy areas in the east¬
ern US.
WINT1ERGRJEEN, common name for
about 15 species of evergreen plants, com¬
monly called shinleaf. They are creeping
perennials with leaves that usually grow in
arosette at the base of the stem. Several to
numerous flowers are borne in aterminal

spike. The bright red berrylikc fruits,
called deerberries, consist of the much en¬
larged fleshy calyx, which surrounds the
small, many-seeded capsule.
WINTERS, Yvor (1900-1968), US poet
and critic who argued that awork of an
should be "an act of moral judgment' sub¬
ject to objective evaluation.
WINTHROP, name of three dist in¬
guished American colonists. John Wint-
hrop (1588-1649) led the English "Great
Migration" to Salem in 1630. founded
Boston and was 12 times elected governor
of the Massachusetts Bay Colony. His
journal The History of New England, is an
important historic^ source.

His eldest son, John Winlhrop (1606-
1676). went to America in 1631. After
founding the colony of Saybrook in 1635,
he became governor of Connecticut (1657,
1659-76), receiving in 1662 acharter
from Charles II uniting New Haven and
Connecticut. His son John Winthrop
(1638-1707) left Mass, to join crom-
WELL’S army in England, returning (1663)
to fight the Dutch, the French and the In¬
dians. He was Connecticut’s agent in Lon¬
don (1693-97) and from 1698 apopular
g o v e r n o r .
WIRE, alength of metal that has been
drawn out into athread. Wire is usually
flexible, circular in cross-section and uni¬
form in diameter. Wire diameters general¬
ly range from about 0.001 to 0.5in. To
manufacture wire, normally ahot-rolled
metal rod pointed at one end is coated
with alubricant, threaded through atung-

S i o u a n -
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sten<arbide or diamoad die and attached
to adrum called adraw block. The draw
block is rotated and wire of adiameter, or
gauge, determined by the diameter of the
die is drawn until the entire metal rod is
reduced to w i re . S tee l , i ron , a luminum,

copper and bronze are the metals most
widely used for wire making, although
others, including gold, platinum and sil¬
ver, are used as well. Copper and alumi¬
num are preferred for electrical wiring,
since they combine high ductility with low
resistance to electric current.
WIRETAPPING, interception of tele¬
phone conversations or telegraph messa¬
ges without the knowledge of those com¬
municating. Wiretapping and the use of
other "bugging" devices by private citi¬
zens are protubiied by US federal and
state laws, but there has always been argu¬
ment about whether police and other go¬
vernment officials should be able to use

wiretapping to detect crimes and collect
evidence. In 1968 Congress passed anew
law allowing wiretapping to be used in ca¬
ses involving national security and certain
serious crimes, providing that acourt or¬
der was first obtained. (See also water-
g a t e . )
WIRT, William (1772-1834), US lawyer
and author of Letters of aBritish Spy
(1803) and other collections of sketches.
He prosecuted burr (1807), was US attor¬
ney general 1817-29 and presidential can¬
didate 1832 for the akd-masonic party.
WIRZ, Henry (d. 1865). Confederate
army officer in the US civil war. director
of the ANDERSONviLLE prison camp. After
the war he was tried by amilitary tribunal
and hanged.
WISCONSIN, the Badger State, east
nor th cen t ra l s ta te o f the US Midwes t ,
bordered on the Eby Lake Michigan, on
the Nby Lake Superior, and on the Wby
the Mississippi and St. Croix rivers. It
consists mainly of gently rolling and
heavily wooded hilly upland. There are
over 8,000 lakes formed by glacial ac-
tion.White settlers began coming to Wis¬
consin in the 1820s, attracted by lead
mines in the SW and by fertile farm lands.
European immigrants, especially Ger¬
mans. came in the 1840s Strongly anti-
slavery, they contributed to the founding
of the Republican Party. After the ctviL
WAR, Wisconsin agriculture began to spe¬
cialize in dairy farming, and lumbering
became die state’s most important in-
dastry. In the 20lh cenniry, the stale’s in¬
dustrial development largely centered on
Miiwautee. Socialism was aprominent

W i s c o n s i n P r o fi l e
Name of State: Wisconsin
Capital: Madison (Other cities: Mil¬
waukee, Green Bay, Racine, Kenosha)
Ndghbors: Mich., Miim., Iowa, III.
Statehood: May, 29.1848 (30ch state)
Familiar name: Badger State
Area: 56,l54sq mi
Population (1990): 4,892,000 (Rank: 16)
%change 1980-W: 4.0
Density per sq mi: 90.1
%metropolitan: 67.4
E l e c t o r a l v o t e s : M
Racial comp.: White, 92.2%; black,
5.0%; Hispanic, 1.9%; Asian. 1.1%
Per capita money income (1989):
$11,525 (Rank: 9)
Elevation: Highest-l,952ft, Timm’s Hill
Lowest-581 ft, Lake Michigan
Mot to : Fo rwa rd
Sta te flower : Woodv io le t
State b i rd; Robin

State song: "Oh, Wisconsin!".
I N D U S T R Y A N D T R A D E
Gross state product (1989):
$77bil. (Rank: 17)
Farm products: Dairy products, cattle,
com. hogs
Farm marketings (1989);
$5.3 bil. (Rank: 9)
M a n u f a c t u r e s :
products, paper products, electrical equip¬
ment, fabricated metal products
Value of mfrs. shipped (1987):
$69.6 bil. (Rank: 12)
Mining: Crushed stone, sand and gravel

f o o dMachinery,

political movement in the late 19th cen¬
tury, and in the 20th century progres-
s iv i sm.

Robert M. La FoUette, governor 1900-
1906, formulated the "Wisconsin idea" of
involving experts from the Uof Wiscon¬
sin in the development of political and so¬
cial legislation that made Wisconsin a
laboratory for later New Deal programs.
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The progressive tradition passed to the
state's E>emocratjc Party, but culturally
liberal Wisconsin has voted Republican as
often as Democratic.

WISCONSIN IDEIA, name for the pro¬
gressive reform policies inaugurated by R.
M. LA FOLLETTE, govcmor of Wis. 190I-
06. University of Wis. professors were
called in to help frame pioneering legisla-
don covering voting procedures, taxes, re¬
gulation of railroads and industry, work¬
men’s compensation and minimum wages.
WISDOM OF SOLOMON, abook of
the Old Testament apocrypha, traditional¬
ly ascribed to Solomon but probably writ¬
ten in the 2nd or 1st centû  BC. An ex¬
ample of Jewish "wisdom" literature, it
praises wisdom and outlines God's care
for the Jews.
WISE, Isaac Mayer (1819-1900), Bohe¬
mian-bom US rabb i , founder o f Re fo rm
Judaism in the US. He established (1875)
the Hebrew Union College in Cincinnati
for the training of Reform rabbis.
WISE, John (1652-1725), American
Congregationalisi clergyman, pastor at
Ipswich, Mass., 1680-1725. In two in¬
fl u e n t i a l p a m p h l e t s h e d e f e n d e d
democracy in church and civil govern¬
ment . and in 1687 ied h is townsmen in
refusing to pay illegal taxes.
WISE, Stephen Samuel (1874-1949),
Hungarian-bom US rabbi, aleader of
Amer ican Refo rm Juda ism and Z ion ism.

He founded (1907) the Free Synagogue in
New York City, where he worked for
many liberal causes.
WISSLER, C lark (1870-1947) . US
anthropologist. In works such as The
American Indian (1917) and Man and
Culture (1923) he developed the concept
of culture areas, thus making afundamen¬
tal contribution to ethnography.
WISTER, Owen (1860 -1938 ) , US
author, best known for his classic western

The Virginian (1902) and abiography of
his friend Theodore Roosevelt {193()).
WITCHCRAFT, the manipulation of su¬
pernatural forces toward usually evil ends.
It has existed in most cultures throughout
history, and still has its devotees in
modem technological society. In the
Christian West witchcraft developed from
surviving pagan beliefs. Witches were
held responsible for disease and misfor¬
tune, and to acquire their evil power from
the devil, whom they worshiped in
obscene rituals (satanism. devil-worship,
is not synonymous with witchcraft). From
t h e 1 4 d i t o t h e 1 7 t h c e n t u r i e s a w i t c h -

hunting epidemic prevailed in Europe, and

many thousands of innocent people were
t o r t u r e d a n d e x e c u t e d i n f a n ^ i c a l a n d
hysterical persecutions.
WITCH DOCTOR,
tribal priest and doctor, or "medicine
man," in many primitive cultures. He
combines aknowledge of traditional lore
and herbal remedies with an authority
derived from his alleged magic power,
particularly to combat wrrcHCRAFr. (See
also shamanism.)
WITCH HAZEL, alow tree or shrub
growing in eastern North America and
eastern Asia. It produces its .small yellow
flowers i n the au tumn when the l eaves

have fallen. Ayear later the seeds ripen
a n d a r e t h r o w n 2 0 fi o r m o r e w h e n t h e
pods dry up and contract suddenly. Ex¬
tracts from bark and leaves are used in af¬
tershave lotions and lotions for treating
bruises.

WITHERSPOON, John (1723-1794),
Scottish-American clergyman. Emigrating
(1768) to become president of the College
of New Jersey (now Princeton), he signed
the Declaration of Independence and be¬
came aleader of the Presfayierian Church
in Amer i ca .
WITNESS, in procedural law, aperson
who gives oral testimony, drawing upon
his knowledge of an event or situation.
WITT, Jan de. See de wrir, jan.
W I T T G E N S T E I N , L u d w i g ( 1 8 8 9 -
1951), Austrian philosopher, whose two
chief works, Tractatus Logico-Philo-
sophicus (1921) and Philosophical In-
vesiigations (published posthumously in
1953), have profoundly influenced the
c o u r s e o f m u c h r e c e n t B r i t i s h a n d U S
philosophy. The Tractatus dwells on the
logical nature and limits of language, un¬
derstood as ’’picturing" reality. The Inves¬
tigations rejects the assumption in the
Tractatus that all representations must
share aconunon logical form and instead
relates the meanings of sentences to their
uses in particular contexts: philosophical
problems are attributed to misuses of lan¬
guage. Wittgenstein was professor of
philosophy at Cambridge U„ England
(1929-47),
WITWATERSRAND. o r The Rand,
gold-bearing rocky ridge, 62mi long and
23mi wide, in STransvaal, NE South
Africa. It produces one-third of the
world's gold output, and is South Africa's
major industrial region, with Johannes¬
burg located in its center.
WODEHOUSE, (Sir) P(elbain) G(ren-
ville) (1881-1975), English humorous
novelist and shoit-story writer. His comic

popular name for a
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WOLFF, Christian (1679-1754), Ger¬
man philosopher and mathematician who
developed and popularized the enlighten-
MEOT in Germany. He championed rtie
i d e a s o f d e s c a s t e s a n d l e i b n i z i n
numerous works published under the
general title Vemiinftige Gedanken ("Ra¬
tional Ideas").
W O L F F K f t fi s h b e l o n g i n g t o t h e
Anarhichadiae family that lives in the
northern Atlantic and Pacific oceans. It is
known for its strong jaws and teedi, and
for attacking its captiî , causing painful
injury. They measure from 4to 8ft in
length.
WOLFRAMITE, chief ore of tungsten. It
is commonly associated with tio in
lodes and veins in and around granite.
Wolframite consists of amixture in vary¬
ing proportions of the tungstates of iron
and manganese. Wolframite’s color is
brown to black, and it has asubmetallic to
metallic luster and aperfect cleavage.
WOLLSTONECRAFT, Mary (1759-
1797), English writer and champion of
women’s rights. Her Vindication of the
Rights of Women (1792) is an eloquent
plea for equality of the sexes in all spheres
of l i f e . She mar r ied Wi l l i am Godwin in
1797. and died giving birth to his daughter
(later Mary shelley).
W O L S E Y, T h o m a s ( c l 4 7 5 - 1 5 3 0 ) ,
English cardinal and statesman. He
came aroyal diaplain in 1507, and under
HENRY vm rose to favor, becoming bishop
of Lincoln and then archbishop of York in
1514. Made acardinal and appointed lord
chancellor of England in 1515, he
amassed great wealth and wielded almost
absolute political power untU 1529, when
h e f a i l e d t o s e c u r e t h e a n n u l m e n t o f

Henry's marriage and was dismissed. He
died journeying to face treason charges.
WOLVERINE, Gulo gulo. alarge ter¬
restrial carnivore of the weasel family,
resembling aheavy bodied marten and
weighing up to 651b. TTiey live in tundra
regions, males defending ahome range of
up to lOOsq mi. Fierce animals, feeding on
insects, fish, small mammals and carrion,
they may also attack elk.
WOM^ or uterus, female reproductive
organ which is specialized for implantati¬
on of the egg and development of the
EMBRYO and FETUS during wieonancy. The
regular turnover of its lining under the in¬
fluence of estrogen and pro<!esth<one is

responsible for menstruation.
Disorders of the womb include malfor¬

mation, abnormal position and disorders
of menstruat ion. Benign tumors or

characters include the popular Bertie
Wooster and his imperturtable valet,
J e e v e s . W o r k s i n c l u d e T h e I n i m i t a b l e
Jeeves (1924) md Much Obliged, Jeeves
(1971). He bccameaUS citizen in 1955.
WOLCOTT, name of aprominent Con¬
necticut family. Ro^r Wolcott (1679-
1767) became chief justice and governor
of the colony (1750-54). His Poetical
Meditations (1725) was the first book of
verse published in Conn. His son Oliver
Wolcott (1726-1797) served in the Con¬
tinental Congress (1775-78, 1780-84),
signed the Declaration of Independence
and was governor of Conn. (1796-97).
Oliver Wtrfcott, Jr. (1760-1833) was US
comptroller (1791-95), secretary of the
treasury (1795-1800) and governor of
Conn. (1817-27).
WOLF, Canis lupus, powerful carnivore
ranging throughout the deciduous and
con i fe rous fo res ts and tund ra o f t he N

Hemisphere. Broad chested, with small
pointed ears and long tegs, wolves arc
pack hunters, preying on the huge north¬
ern moose, deer and elk herds. In the sum¬
mer. with the onset of the breeding season
and with small mammal prey more readily
available, the packs break up into smaller
groups. Wolf packs have distinct ter-
ritixies and within the pack there is acom¬
plex social structure under atop male and
female .
WOLFE, James (1727-1759), British ge¬
neral whose capture of Quebec was the
decisive victory in the last of the french
AND INDIAN WARS. He fou^t ID the War of
the AUSTRIAN SUCCESSION (1742-45) and at
Fa lk i r k and cu l l oden moor i n the jaco -
BiTE rebellion of 1745-46. Second in com-
m.and under amherst (1758), he distin¬
guished himself in the capture of Louis-
burg. and was chosen to lead the attack on
Quebec. By brilliant strategy, aided by
good luck, he routed the French but died
of his wounds. (See Quebec, battle ot.)
WOLFE, Thomas Clayton (1900-1938)
US nove l i s t whose works cons t i tu te an

autobiographical epic. Look Homeward,
Angel (1929). Of Time and the River
(1935) and the posthumous The Web and
the Root (1939) and You Can't Go Home
Again 0940) are rich in detail and charac¬
terization, and capture the author’s vividly
felt sense of place.
WOLFE, Tom (Thomas Kennerly Wolfe;
1931- ), US writer, creator of the "new

journalism" combining factual reporting
with highly colored subjective reactions.
His first novel was Bonfire of the Vanities
(1987).
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fibroids are acommon cause of the latter.
CANCER of the womb or its cervix is rela¬

tively common and may be detected by
the use of regular Papanicolaou tests.
Removal of the womb for cancer, fibroids
etc., is HYSTERECTOMY.
WOMBATS, heavy, stockilybuilt, bur¬
rowing marsupials of Australia, closely re¬
lated to KOALAS. They share many
anatomical features with placental burrow¬
ing rodents. Nocturnal animals, they
emerge from their holes to feed on grasses
and roots.
W O M E N ’ S M O V E M E N T,
to achieve political, legal, economic and
social equality for women. Following the
English common law. the US legal system
long assigned women aspecif and in¬
ferior stams. Although the Constitution
did not use the words "men" and "women"

but always "people." "persons.” and
"citizens," the courts did not interpret
these te rms to i nc lude women . Ra the r,
they classified women with children and
imbeciles as incapable of managing their
own affairs. Women were denied educa¬
tions. barred from certain occupations and
professions, and excluded from juries and
public of fices. Married women were vir¬
tually the property of their husbands. They
were limited in their ability to own propw-
ty. sign contracts, obtain credit, go into
business, control their earnings, write
wills, nie law regarded home and family
as the special province of women, and it
did all it could to confine them there in the
belief that this was in the best interests of

women themselves and of society as a
w h o l e .

The states acted to improve the position
of women. During the second half of the
19th century, all the states passed Married
Women’s Property Acts, which largely
ended the subordination of women under
the common law by dissolving the legal
unity of husband and wife. Married
women thereby acquired control over their
own property and earnings. By 1900
women enjoyed many of the legal ad¬
vantages of citizenship, the most sig¬
nificant exception being the ri^t to vote.
Chivalrous legislators still exempted them
from certain responsibilities of citizenship,
such as ju^ duty and poll and property
taxes. This benign attitude underlay
decisions of the courts early in the 20th
century upholding the constitutionality of
anumber o f s t a te and f ede ra l l aws i n¬
tended to protect working women (but not
men) by regulating their hours, pay, and
working conditions.

In 1890 Wyoming entered the union
with aslate constitution providing for
woman suffrage. In the next two decades
many states gave women partial voting
privileges. Twelve states had given
women the unqualified right to vote by
1 9 2 0 w h e n r a t i fi c a t i o n o f t h e I 9 t h
Amendment secured the vote for women

nationwide and established the principle
of equal political rights for women.

The suffrage did not immediately bring
about the removal of genderbased clas¬
sifications which, in the guise of protect¬
ing women, actually confined them to
their traditional "separate place." It was,
rather, the social changes resulting from
two world wars, amajor depression, and,
more recently, unprecedented national af¬
fluence t ha t r evo lu t i on i zed t he l i ves o f

women and gave new impetus to the
feminist movement.

Two developments were of particular
importance: the development of new and
widely accessible birth<ontrol methods
liberated women from the necessity of
functioning largely as child-bearers and
child-rearers; and the rising flood of
women into the labor force, mostly into
low-pay ing "women’s work, " made
women of all classes conscious of the dis¬

advantages of their ".separate place."
Feminists now perceived all gender-

based classifications as discriminatory, in¬
cluding the legislation intended to protect
women in the workplace. Not only was
that legislation based on the obnoxious
"separate place" doctrine but experience
showed that it prevented women who
wanted to do so from woridng overtime at
premium pay, taking higher-paying jobs
that required heavy work, anil getting
promoted to supervisory positions. A
series of federal laws and executive orders
has now largely nullified that protective
legislation. Hie ̂ ual Pay Act of 1963
ended discrimination on the basis of sex in
the payment of wages. The Civil Rights
A c t o f 1 9 6 4 e n d e d d i s c r i m i n M i o n i n
private employment on the basis of sex as
well as race, color, religion, and national
origin. Executive orders have made it il¬
legal for the federal government and for
f^eral contractors and subcontractors to
discriminate on the basis of sex.

But other le^, economic, and social in¬
equities remain. To remove these is the
goal of the modem women’s movement,
whose origin is usually traced to the
founding of the national organeatton
FOR WOMEN (NOW) in 1966. NOW was
soon joined by numerous other women’s

m o v e m e n t



1320 WOMEN’S SUFFRAGE

some herbaceous plants. Botanicaily,
wood consists of xylem tissue which is
responsible for the conduction of water
around the plant. Aliving tree trunk is
composed of (beginning from the center);
the pith (remains of the primary growth);
wood (xylem); cambium (a band of living
cells that divide to produce new wood and
phloem); phloem (conducting nutrients
made in the leaves), and the bark.

T h e w o o d n e a r e s t t h e c a m b i u m i s

termed sapwood because it is capable of
conducting water. However, the bulk of
the wood is heartwood in which the xylem
is impregnated with lignin, which gives
the ceils extra strength but prevents them
from conducting water. In temperate
regions, atree’s age can be found by
counting its annual rings. Commercially,
wood is divided into hardwood (from
deciduous anqiosperm trees) and softwood
(from OYMNOSPERMS). (See also forestry;
LUMBER; PAPER.)
WOODBURY, Levi (1789-1851), US
jurist and statesman. Senator from N.H.
(1825-31, 1841-45). be was secretary of
the treasury (1834-41) supporting Presi¬
dent JACKSW against the bank OF the
UNITED STATES. He was US Supreme Court
associate justice (1845-51).
WOODCHUCK, or groundhog, Mar-
mota monax. afamiliar ground squirrel of
woodlands of North America. Alarge ro¬
dent, up to 600mm (2ft) long, with ashort
bushy tail, the woodchuck is diurnal, feed¬
ing on greenstuff near the entrance of the
communal burrow. The only woodland
ground squirrel, it can be anotable pest.
WOODCOCK, Leonard Freel (1911-).
US labor leader, president of the united
AUTOMOBILE WORKERS ftom 1970 to 1977,
when he was named the first US chief of
mission to Communist China, he served as
ambassador 1979-81.
W O O D C U T A N D W O O D E N G R A V ¬
ING, two techniques of producing pic¬
tures by incising adesign on ablock of
wood, inking the design and then pressing
the inked block onto paper. Those parts of
the design which arc to be while are cut
away and not inked, leaving in relief the
areas to be primed.

Woodcut is the older method, originat¬
ing in China and Japan, and used in
Europe from the I4lh century, particularly
for book illustration. The greatest artist in
the medium was Albrecht uOrer. In wood
engraving the artist uses atool called a
burin, producing adesign of white lines
on ablack background, li became popular
in 18tb-and 19th-century Europe.

organizations reflecting avariety of
women’s interests, including those of
black, Hispanic, working, and poor
women as well as abortion advocates and
lesbians. The presence of these latter
groups in the women’s rights coalition
provided aconvenient target for oj^
ponents of the movement, who believed it
to be the work of an elite of radical and
professional women contemptuous of
traditional values of home, family, and
religion shared by many other women.
(See also abortion controversy; equal
RIGHTS AMENDMENT.)
WOMEN’S SUFFRAGE, women’s law¬
ful right to vote. By 1830, although all
states had abolished property requirements
for white men, no state allowed women to
vote. By 1920 more than half the stales
had granted either full or partial voting
rigjits to women. With the passage of the
19th Amendment in 1920, women in the
US were given frill voting rights.
WONDER, Stevie (1950- ). stage name
of Steveland Judkins Morris, US pop
musician, singer, and songwriter,
sociated with Motown Records. His hits
include "My Cherie Amour" (1973),
"Master Blaster” (1980), and the album
Innervisions (1973).
WOOD, Grant (1891-1942). US painter,
exponent of the 1930s style "regiMialism."
Strongly influenced by Gothic and Early
Renaissance painting, he realistically
depicted the people and places of Iowa, as
in American Gothic (1930).
WOOD, Granville T. (1856-1910), black
US inventor. His most important invention
was arailway telegraph system (1887) for
communication between moving trains
and between trains and stations.
WOOD, Jethro (1774-1834), US inven¬
tor of an improved plow (patents 1814,
1819), many of whose fe^ures are incor¬
porated in modem plows.
WOOD, Leonard (1860-1927), US
general and administrator. He led the
Rough Riders’ attack (1898) in the
SPANISH-AMERICAN WAR. Though an excel¬
lent military governor of Cuba (1899-
1902), he ruthlessly crushed (1903-08)
Philippine opposition *o US occupation.
He was US chief of staff (1910-14), advo¬
cated WWI "preparedness" but had no
WWI command. He lost the Republican
[wesidential nomination (1920) and be¬
came governor general of the Philippines,
reversing the US self-government policy.
WOOD, the hard, dead tissue obtained
from the trunks and branches of trf.es and
SHRUBS. Woody tissue is also found in
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WOOD DUCK, biid belonging to the
Anaiidae family and found in the wet
woodJands of southern Canada and the
US. It searches for seeds and insects in the

shallow waters of swamps and ponds. It is
about 20in in length. The mde of the
species has multicolored feathers, while
the female has feathers of yellowish
b r o w n .
WOODHULL, Victoria Clafiin (1838-
1927), US social reformer who. with her
sister Tennessee (1846-1923), advocated
woman suffrage, free love and socialism,
and published the first &iglish iranslaiioo
of MARX and enoel-s Communist Manifes¬
t o i n 1 8 7 2 . S h e w a s t h e fi r s t w o m a n
presidential candidate, for the Equal
Rights Party(1872).
WOODIBIS, large wading bird (Myc-
teria americana) found in the swamps of
S o u t h a n d C e n t r a l A m e r i c a a n d t h e
southern US. The wood ibis is not atrue
ibis, but astoric. It has acurved bill and
feeds on water animus.

WOODLOUSE, or sow bug, the only
completely land-living crustacean. It has a
flattened body and seven pairs of legs.
Wood lice live in most places, under bark
or stones, and come out at night to feed.
Moisture is essential to wood lice and they
often bunch together to reduce evapora¬
tion. Pill wood lice can roll into aball for
protection and many wood lice deter
spiders and other predators by means of
unpleasant secretions.
WOODPECKERS, afamily, Picidae. of
birds specialized for obtaining insect food
from the t runks, and branches of t rees.
The 210 spedes occur worldwide except
in Australasia. All have wedge-shap^
tails which may be pressed against the
trunk of atree as aprop. The bill is strong
and straight and the muscles and structure
of head and neck are adapted for driving
the bill powerfully forward into tree bark
and absorbing the shock of the blow. The
tongue is long and slender for picking out
insects. One group, the sapsuckers, also
feed on tree sap. Woodpeckers also use
the bill during courtship 'dnimmine" and
to hack out nesting holes in tree tnirilu.
WOODPEWEE, woodland bird belong¬
ing to the flycatcher fomily. It lives in
southern Canada and the eastern US in the
summer and migrates to Central America
for the winter. It is asmall, gray-brown
bird with white bars on its wings. The
pewee feeds on insects that are known to
destroy plants and crops.
WOOD RAT, any of 22 species of North
and Central American rodents of the fami¬

ly Cricetidae, found from deserts and
forests to high, rocky mountainsides.
Wood rats are pale bluff, gray, or reddish
brown, usually with white undersides and
feet. They have relatively large ears and,
usually, hairy or bushy tails. They are 10-
20in long, including the 3-8in tail.
WOOÎ  Lake of the, on the Canudian-
US border, in SE Mani toba, SW Ontar io

and NMinn. About 70mi long and
l,485sq mi in area, it is fed by the Rainy
Rand drains into Lake Winnipeg. It is a
popular tourist location.
W O O D S H O L E O C E A N O G R A P H I C
I N S T I T U T I O N , r e s e a r c h c e n t e r f o r
oceanography, biology, geology, geophy¬
sics and meteorology at Woods Hole.
Mass., established in 1930.
WOODSON, Carter Godwin (1875-
1950), US black historian and educates
who popularized black studies and
founded the Association for the Study of
Ne^o Life and History (1915), which
trained black historians, collected histori¬
cal documentation and issued The Journal
of Negro History. Woodson’s works in¬
clude The Negro in Our History (1922).
WOODWARD, C(omer) Vaiin (1908-),
US h is to r ian o f the Amer i can Sou th . A

professor at Johns Hopkins (1946-61) and
Yale (1961-77), he wrote several influen¬
tial works including Origins of the New
South (1951), The Strange Career of Jim
Crow (1955), and The Burden of Southern
History (\960).
WOODWI^S. See wuro inctruments.
WOOL, animal rber that forms the
fleece, or protective coat, of sheep. Coar¬
ser than most vegetable or synthetic fibers,
wool fibers are wavy (up to 10 waves/cm)
and vary in color from the usual white to
brown or black. They are composed of the
protein keratin, whose molecules are long,
coiled chains, giving wool elasticity and
resilience. Reactive side groups result in
good affinity for dyes, and enable new,
desirable properties to be chemically im¬
parted. Wool lasts if well cared for, but is
liable to be damaged by some insect lar¬
vae (which eat it), by heat, sunlight,
a l k a l i s a n d h o t w a t e r . I t c h a r s a n d
smolders when burned, but is not ioflam-
mable .

Wool strongly absorbs moisture from
the air. It is weened when wet. and li¬
able to form felt if mechanically agitated
in water. Wool has been used from earliest
times to make cloth. Sheep are shorn,
usually annually, and the fleeces are
clean^—the wool wax removed is the
source of lanoUn—and sorted, blended.
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margins even and produce documents in
any desired format. The automation of of¬
fices has gone far beyond this, however, to
inc lude word p rocessors , copy ing
machines and computer and data-storage
facilities interconnected to provide for
input and output wherever needed. In
many newspaper offices the word-
processing equipment is connected direct¬
ly to electronic typesetting machines. .
W O R D S W O R r a , W i l l i a m ( 1 7 7 0 -
1850), English poet, one of the greatest
poets of ROMANTICISM. He spent much of
his life in the Lake District about which he

wrote, and his poeffy shows his strong af¬
finity with nature. In collaboration with
COLERIDOB he composed Lyrical Ballads
(1798; includes "Tintem Abbey"), written
in deliberately ordinary language to suit
the simplicity of their Acmes. In 1805 he
wrote The Prelude and in 1806 "Ode: In¬
timations of Immortality," alament on Ae
loss of Che poetic vision of his youA. He
was appomted Poet Laureate in 1843.
WORI^ alternative name for energy,
used particularly in Ascussing mechanical
processes. Work of one joule is done
when aforce of one newton acts through
adistance of one meter.
WORKER ’S COMPENSATION, Ae
provision by employers of medical, cash
and somet imes rehabi l i ta t ion benefits for
workers who are injined in accidents at
w o r k . I n A e U S a l l s t a t e s h a v e h a d

workmen’s compensation laws since 1949
but 20% of ail workers are unprotected
notably railroad employees and merchant
seamen, who are covered by oAer legisla¬
t ion . Be fo re Ae fi rs t e f fec t i ve US com¬
pensation acts, passed m1908-11. mjured
employees were dependent on Aeir
employers' financial goodwill or on win¬
ning anegligence suit against Aem.
Present laws are based on the principle of
"liability wiAout feult," which assumes
that accidents are inevitable and that (heir
costs are alegitimate business expense.
(See also social security.)
WORLD, term used in various ways to
designate acomprehensive unity. Current¬
ly Ae world consists of 182 countries and
47 dependencies, but boundaries are chan¬
geable and, mmany places of the world,
volatile. Some 3.000 languages are spoken
the world over, Aougli 12 are the most
widely used.
WORLD BANK, officially the Atema-
l i o n a l B a n k f o r R e c o n s t r u c t i o n a n d
Development, aspecialized agency of the
United Nations, founded 1945. Its bead-
quarters are in Washington, D.C. It lends

carded (which disentangles Ae fibers and
removes any foreign b̂ ies) and combed
if necessary to remove shorter fiters. A
rope of woolen fibers, roving, is thus
produced, and is spun (see spinning). The
woolen yam is woven into cIoA, knitted,
or made into carpets or blankets. The main
producing countries are Australia, New
Zealand, and InAa. Because the supply of
new (virgin) wool is inadequate, inferior
textiles are made of reprocessed wool.
WOOLF, Virginia (1882-1941). English
novelist and essayist. The daughter of Sir
Leslie Stephen, she married Ae critic
Leonard Sidney Woolf (1880-1969) and
Aey established the HogarA Press (1917).
Novels using stream of consciousness,
such as Mrs. Dalloway (1925), To the
Lighthouse (1927) and The Waves (1931),
concern her characters’ Aoughts and feel¬
ings about common experiences. Some of
her briAant criticism wa.s published m
The Common Reader (1925). Subject to
fits of mental instability, she finally
drowned hersel f .
W O O L LY M O N K E Y, e i A e r o f t w o
species of monkey belonging to Ae New
World monkey family and found in the
Amazon rin forest. It is alarge, heavy
monkey wiA dark, thick fur and aprehen¬
sile tail. It moves through Ae trees m
groups of 10-12, subsisting on fruit, seeds,
and leaves.
WOOLM/WV, John (1720-1772). Amer¬
ican abolitionist and Quaker leader. From
1743 he preached throughout the
colonies against slavery. Best remembered
for Ae spiritual autobigraphy in his Jour¬
n a l ( 1 7 7 4 ) , h e a l s o w r o t e S o m e
Consideraiions on the Keeping of Negroes
(1754-62).
W O O L W O R T H , F r a n k W i n fi e l d
(1852-1919). US merchant who founded
Ae chain of stores bearing his name. He
established his first five-and-ten-cent store
in Lancaster. Pa., in 1879. He merged
wiA his competitors m1912 into Ae F.
W. Woolworth Company, which in 1919
controlled over l.CXK) stores.
W O R D P R O C E S S I N G , A e u s e o f
electronic equipment to improve Ac ef¬
ficiency of office procedures. Aword
processor is basically an electronic
typewriter wiA information-storage
devices similar to those of acomputer and
aCATHODB-RAY TUBE scrcen on which text

is displayed. This makes it possible to edit
or correct Ae text before it is typed; Ae
processor "remembers" Ae corrections
and prints out Ae final version. The
processor can also make Ae right-hand
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money to its 165 member states for invest¬
ments, foreign trade and repayment of
debts. The bank is self-sustaining and
profit-making.
WORLD COUNCIL OF CHURCHES,
i n t e r n a t i o n a l a s s o c i a t i o n o f a b o u t 3 0 0

Protestant, Anglican. Eastern Orthodox
and O ld Ca tho l i c chu rches i n some 90
c o u n t r i e s . F o u n d e d 1 9 4 8 , w i t h h e a d ¬
quarters in Geneva, it promotes Christian
unity, religious li^rty, missionary
cooperation, interfaith doctrinal study and
service projects such a.s refugee relief.
W O R L D C O U R T . S e e i n t e r n a t i o n a l
C O U R T O F r u s n c E .

W O R L D H E A L T H O R G A N I Z A T I O N
(WHO), specialized agency of the United
N a t i o n s f o u n d e d 1 9 4 8 a n d b a s e d i n
Geneva. Its services are available to all na¬
t i o n s a n d t e r r i t o r i e s . W H O a d v i s e s
countries on how to develop health ser¬
vices, combat epidemics and promote
health education and standards of nutrition
and san i t a t i on . I t a l so coo rd ina tes t he
standardization of drugs and health statis¬
tics, and researches into mental health and
pollution.
W O R L D M E T E O R O L O G I C A L O R ¬

GANIZATION (WMO), ^ ia l ized
agency of the United Nations, in Geneva,
established 1951 to promote international
meteorological obsmadim and stand¬
ard iza t ion .
WORLD TRADE CENTER, the tallest
building in the world when built in the
eariy 1970s in New York City (surpassed
by the sears tower 1973). Built by the
N.Y. Port Authority, the twin towers (each
110 stories) rise l,350fl over the lower
west side of Manhattan.

WORLD WAR I, global conflict waged
from 1914 to 1918 primarily between (wo
European power blocs: the "Central
Powers," Germany and Austria-Hungary:
and the "Allies." Britain, France and Rus¬
sia. TTieir respective alliance structures,
imperial rivalries and mutual distrust esca¬
late aminor conflict into "The Great
War." The spark was struck at Sarajevo
o n J u n e 2 8 , 1 9 1 4 , w h e n t h e A u s t r i a n
Crown Prince franz Ferdinand was assas¬
sinated by aSerbian nationalist. Austria,
awaiting apretext for suppressing Slav
nationalism declared war on Serbia (July
28). with Germany’s blessing. Russia im-
meiaiely mobilized, and France rejected
aGerman demand that she declare herself
neutral .

The Two Fronts. Germany declared
war on Russia (Aug. 1) and on France
(Aug. 3) and invaded Belgium, the

shortest route to Paris, hoping to win a
quick victory in the Wbemre turning to
face Rus.sia. Britain entered the war (Aug.
4) in support of Belgium and France. Al¬
though initially successful, the German
advance was halted by the French at the
Marne R(Sept. 1914) and astalemate
developed. Terrible trench warfare along a
300mi front was to drag on for over three
years at acost of several million lives.
Meanwhi le, the Germans had defeated a
Russian invas ion force at tannenberg in
East Prussia (Aug. 1914) and established
an eastern front. In Oct. Turkey joined the
Central Powers against Russia, and in a
vain attempt to aid the Russians the Allies
sent afleet to the Dardanelles and forces
to the GALUPOU PENINSULA.

Outside Europe. After the Gallipoli
disaster, the Allies attacked Turkey
through her empire in die Middle East,
leaving her ultimately with little more"
than Anatolia. Farther afield. British,
French and South African troops overran
Germany's African possessions, while the
Japanese (who had entered the war in
Sept. I914)and Australasian troopscaptu-
red German possessions in the Far East
and the Pacific.

Attritiwi io the West Italy was in¬
duced to join the Allies in May 1915, and
engaged an Austrian army in the Alps.
Major features of the stalemate in the W
w e r e t h e G e r m a n o f f e n s i v e a t v e r d u n
(Feb. 1916) and the Allied counter¬
offensive at the S(MME (July 1916).
Britain maintained anaval blockade of the
Continent, while German submarines
mauled Allied mercantile shipping. An at¬
tempt by the German fleet to lift the
blockade at Jutland (May 1916) faUed.

The sinking of three US merchantmen
i n M a r c h 1 9 1 7 a n d t h e z i m m e r m a n n
telegram brought the US into the war on
April 6. In March 1917 the Liar had been
over th rown and Russ ia ’s reso lve fu r ther
weakened. In Nov, 1917 the b(h.sheviks
seized power, and peace terms were
concluded between Russia and Germany
at BREST-ijTOVSK (March 1918). Despite a
mass ive fina l German o f fens ive in 1918
which drove the Allies back to the Mame.
Allied numbers, boosted by US contin¬
gents, eventually began to tell. In Septem¬
ber the Hindenburg Line was breached.
The Central Powers sued for peace, and an
a r m i s t i c e c a m e i n t o e f f e c t o n N o v. I I .
1918. TTie Treaty of Versailles (June 28,
1919), imposed on Germany, formalized
the Allied victory. The dead on both sides
totaled 8.4 million.
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sian front, early in 1943, the Germans lost
the initiative at staungrad. Sicily fell to
Anglo-American forces (July 1943), and
Mussolini was driven from power.

In September the invasion of Normandy
on D-DAY (June 6, 1944) signaled the last
phase of the war in Europe. German fcw-
ces, already expelled from Russia, had by
Sept. 1944 been driven from most of
France and Belgium. The battle OP THE
BULGE (Dec. 1944) proved to be the final
German counteroffensive. As Russian for¬
ces at last entered Berlin itself. Hitler
cotninitied suicide (Apr. 30, 1945) and
eight days later all German resistance
ceased. The fate of conquered Europe was
subsequently settled at the Yalta con¬
f e r e n c e a n d t h e p o t s d a m c o n f e r e n c e .
(Sec also concentratkw camps; Nurem¬
b e r g t r i a l s . )

Defeat of Japan. Allied forces had
begun eroding the Japanese Asian empire
from 1943; and by mid-1945 island-hop¬
ping assaults by US forces, culminating in
Iwo JiMA and Okinawa, had swept Japan
f r o m t h e W e s t e r n P a c i fi c . T h e a t o m i c
BOMB was dropped on Hiroshima and
NAGASAKI (Aug. 6and 9, 1945), and on
Aug. 14 Japan accepted terms of uncondi¬
tional surrender. (See also cold waB;
UNITED NATIONS.)
WORM, terra used for any elongate,
cylindrical invertebrate, such as the
earthworms, roundworms, hairworms, or
acorn worms. The word has no taxonomic
validity; animals commonly referred to as
worms belong to many unrelated groups-
Chordates, Annelids and Platyhelminihs.
However, the term is sometimes restricted
to the phylum Annelida.
WORMS, historic city in SW Germany
on the Rhine R. It produces the famous
Liebfraumilch wine, important since the
5th century, it was aprominent free city
(1156) in the Holy Roman Empire. Pop
77,000.
WORMS, Concordat of, Che renunciation
in 1122 by the Holy Roman Emperor hen-
RY Vof the right to invest ecclesiastics
with the spiritual symbols of their office.
T h i s e n d e d t h e i n v e s t i t u r e c o n t r o v e r s y

between the emperors and the papacy.
WORTH, William Jenkins (1794-1849),
US gener̂ . Victorious against the Semi¬
nole Indians (1841-42), he took part in
the MEXICAN WAR Under scott and succes¬

sfully stormed Mexico City (1847).
WOUK,Herman(1915- ) ,USauthoro f
novels and plays. His work often draws on
his own naval experiences during WWII,
In 1952 he won the Pulitzer Prize in fic-

WORLDWARH, second global con¬
flict, which lasted from 1939 until 1945,
involving civilian populations on an un¬
precedented scale. The harsh terras of the
Treaty of Versailles after WWI had left
Germany embittered and unstable. Deep
economic depression, the lot of Germany
in the 1920s, from 1929 afflicted Japan,
Italy, the rest of Europe, and North
America. Germany and Italy became fas-
asT dictatorships, Japan aggressively
militaristic. Tlie Allies were we^ of war,
but the LEAGUE OF NATIONS, without US
membership, proved ineffectual.

With the coining to power of hitler and
NA2SM in Germany (1933), the Versailles
arrangements began to crumble. Germany
rearmed and, on the pretext of defending
German ethnic nationals, laid claim to cer¬
tain neighboring territories. Hitler annexed
Austria in March 1938 (see Anschluss),
and by the Munich aorkment (Sept.
1939) was given the sudetenland. In
March 1939 he occupied the rest of
Czechoslovakia, and on Aug. 23 signed a
nonaggression pact with the USSR.

Outbreak of War. The German in¬
vasion of Poland (Sept. 1, 1939) elicited
ultimatums from Britain and France. On
Sept. 3both nations declared ww on Ger¬
many. The Germans overran Poland; and
the USSR, which had invaded Poland
from the east, also invaded Finland and
the Baltic stales. Swift Nazi invasions of
Denmark and Norway (April 1940) and of
the Low Countries and France (May-June
1940) followed; and within afew weeks
of the evacuation of aBritish expedition¬
ary force from dunkerque, Hitler and his
Italian ally mussolini were unchallenged
on the Continent.

Aconcerted German attempt to neutral¬
ize Britain’s air cover was thwarted by the
Royal Air Force in the autumn (see battle
OF BRITAIN). Hitler now concentrated on
night-bombing and U-boat attacks on
British shipping. In June 1941 Germany
suddenly invaded the USSR, initially
making rapid gains. Late in 1941 Ger¬
many and Italy found anew ally in Japan,
anation bent on the conquest of Eastern
Asia and the Western Pacific. On Dec. 7.
1941, she surprised and crippled the US
fleet at pearl harbor, Hawaii. The US im¬
mediately declared war, but at first fared
badly in the Pacific.

Turn of the Tide. The first major US
victories were recorded at coral sea and
MIDWAY (June 1942). In North Africa, Al¬
lied supremacy was established at el
alamein (Oct.-Nov. 1942). On the Rus-
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tion for his war novel. The Caine Mutinv
(1951).
WOUNDED KNEE, Battle of, massacre
by US -soldiers of more than 200 .sioux In¬
d i a n m e n , w o m e n a n d c h i l d r e n n i
Wounded Knee Creek, SW S.D. on Dec.
29, 1890- The Indians, roused by the
GHOST DANCE, had fled from their reserva¬
tion but had been recaptured and dis¬
armed- Aslight Indian scuffle pron^ted
the US attack. In 1973, 200 members of

the American Indian Movement occupied
t h e Wo u n d e d K n e e R e s e r v a t i o n f o r 6 9

days, demanding aSenate investigation
into the conditions of Indians.
WOVOKA (known to whites as Jack
Wilson; cl856-1932), American Paiute
Indian religious mystic. After aspiritual
experience in 1889 he formed the mes¬
sianic GHOST DANCE religion promising In¬
dians the return of lost lands and warriors.
It spread rapidly among WIndians, but
Wovoka's popularity waned when his
prophecies did not come true.
WREN, Sir Christopher (1632-1723),
greatest English architect. He had abril¬
liant early career as amathematician and
professor of astronomy. Oxford (1661-
7 3 ) , a n d w a s a f o u n d e r - m e m b e r o f t h e
ROYAL SOCIETY OF LONDON (president
1681-83). In 1663 he turned to architec¬
ture, in which he was largely self-taught.
After the Great Fire of London (1666)
Wren was appointed principal architect to
rebuild London, where he was responsible
for 52 churches, all of different design.
His greatest building was the new St.
Paul’s Cathedral, noted for i ts monunten-

tal BARQUE facade. He also worked at
Greenwich (see Greenwich observatory).
Oxford and Cambridge.
WRENS, the name of several groups of
s m a l l b i r d s . T T i e t r u e w r e n s a r e t h e

Troglodytidae, afamily of 60 species of
small perching birds. The name is also
used for some 80 species, Malurinae, of
warbler of Australia and New Guinea, and
the New Zealand wrens, Xenicidae.

True wrens are compact little birds with
short to long tails cocked upward. They
o c c u r i n M i d d l e a n d N o r t h A m e r i c a ,
t h o u g h o n e s p e c i e s , Tr o g l o d y t e s
troglodytes, has spread across Europe.
Wrens live in thick cover, feeding on in¬
sects picked from foliage with the slender

WRESTLING, in the West, sport in
which two persons grapple and try to pin
one another's shoulders to the floor by
means of various holds. An ancient Greek
sport, wrestling became arecognized

Olympic sport in 1904, In the US the
preferred form is the free-style or catch-
as-catch-can. The Greco-Roman form,
popular in Europe, forbids holds below
the waist or leg holds. Bouts are divided
into three periods of 3min each. The
match is over when awrestler pins both
his opponent’s shoulders for the count of
3(a fa l l ) . Matches can a lso be won on
points awarded by the referee for skilled
maneuvers. (See also sumo.)
WRIGHT, Frances (1795-1852), Scot-
tish-US reformer. After her tour of the US
(1818-20) she wrote Views of Society and
Manners in America (182!) and .settled
there. She was aradical freethinker, cam¬
paigning against slavery and for women’s
rights and birth control.
WRIGHT, Frank Lloyd (1869-1959),
greatest 20th-century US architect. He
studied engineering, joined the architect L.
SULLIVAN and was influenced by the Arts
and Crafts movement. His pioneering
”prairie" style (Robie House: lW)8-09)—
strong, horizontal lines, low-pitched,
hipped roofs, open plan and change of in¬
ternal levels—influenced de sthi.. He ar¬
ticulated massive forms clearly (Larkin
Building, 1904) and. though he liked
natural materials and locations, was
innovat ive in h is use of re inforced con¬
crete, dramatic cantilevering and screen
walls (Falling Water House. 1936-37;
Johnson’s Wax Building. 1936-49; Gug¬
genheim Museum, 1946-59).
WRIGHT, OrviDe (1871-1948) and Wil¬
bur (1867-1912), US aeronautical en¬
gineers who built the first successful
powered heavier-than-air aircraft, flown
first at Kitty Hawk, N.C., on Dec. 17,
1903, over distances of l20-852ft (37-
260m). Their early experiments were with
gliders, influenced by (he work of Otto
L I U I O T H A L

Wilbur incoiporated the aileron (1899).
amajor step forward in their first man-car¬
rying glider, flown at Kitty Hawk in 1900.
In 1901 they built and experimented with
aWIND tunnel, and their findings were
used for their 1902 glider, by far the most
advanced of its time. Following their first
successful powered flight in 1903, they
made further developments and by 1906
they were able to slay aloft for more than
an hour. The American Wright Company
for manufacturing airplanes was formed in
1909. The original Wright "flyer’’ was in¬
sta l led in the Smi thsonian Ins t i tu t ion in
1948. (See also flight, history of.)
WRIGHT. Quincy (1890-1970). US
political scientist, an expert on intematio-

b i l t .
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WUNDT, Wahelm (1832-1920), Ger¬
man psychologist regarded as the father of
experimental psychology. By ope^g the
fct psychological institute at Leipzig in
1879, he ushered in the modem era of
psychology.
WUORINEN, Charles (1938- ) , US
composer who helped found the avant-
garde Group for Contemporary Music. His
symphonies, vocal music, opera, solo
i n s t r u m e n t a l a n d c h a m b e r w o r k s , a n d
e l e c u o n i c m u s i c i n c l u d e T i m e ’ s E n ¬
comium (1970), which won the first Pulit¬
zer Prize for an all-electronic composition.
WYATT, Si r Thomas (c l503-1542) ,
English poet and courtier who, with the
Earl of SURREY, inffoduced the Italian son¬
net form to England. His poems—mo¬
deled on PETRARCH'S—Were published in
Tottel’s Miscellany (1557). His son. Sir
Thomas the Younger (cl 521-1554), was
executed for leading an army from Kent to
London against the proposed marriage of
Queen mary to Philip II of Spain (1554).
WYCLIFFE, John (cl330-1384). Eng¬
lish religious reformer, aprecursor of the
REFORMATION. He attacked the institutional
Church and papal authority, and claimed
the Bible was the external "exemplar" of
the Christian religion and the sole
c r i t e r i o n o f d o c t r i n e . H i s a t t a c k o n
TRAHSUBSTANTiATiON foiccd his retirement
in 1382 but he was protected by JOHN c*'
GAUNT. His followers translated the Latin
VULGATE Bible into English. He influenced
the LOLLARD'S and Jan hus.
WYETH, Andrew Newell (1917- ), US
painter. His work depicts scenes of
strange, lonely rural l ife in ahighly
de ta i l ed s t y le tha t seems a lmos t
photographic. His best-known picture is
Christina’s World(\94S).
WYLER, William (1902-1981), US mo¬
tion-picture director. He won Academy
awards for Mrs A. Miniver (1942), The
Best Years of Our Lives (1946) and Ben
Hur (1958). His other films include
Wuthering Heights (1939), Friendly Per¬
suasion (1956) md Funny Girl (1968).
WYLIE, Elinor Hoyt (1885-1928), US
poet and novelist. Her verse included Nets
to Catch the Wind (1921) and Black Ar¬
mour (1923). Her first novel, Jennifer
Lom (1923), is about 18th-century India.
WYLIE, Philip Gordon (1902-1971),
US essayist and novelist. His Generation
of Vipers (1943) is astinging analysis of
US society. He dso wrote anumber of no¬
vels, notably The Disappearance (1951).
WYNN, IM ( Isaiah Edwin Leopold;
1886-1966), US entertainer. Avaudeville

nal law and asupporter of the League of
Nations and United Nations. His books in¬
clude AStudy of War (2 vols., 1942) and
The Study of Iniemational Relations
(1955).
WRIGHT, Richard (1908-1960). black
US novelist and soci^ critic. His works
include Uncle Tom's Children (1938),
stories of Southern racial prejudice; Native
Son (1940) about avictimized black in
Chicago; and Black Boy (1945), his
autobiography.
WRIGHT, Sewal l (1889-1988) . US
geneticist regarded as afounder of popula¬
tion OENErncs, the application of statistics
to the study of evolution.
WRIGHT, SUas (1795-1847), US lawyer
and politican. In the 1820s he was aleader
of the Albany Regency. He was US
senator in 1833-44, known as "Cato of the
Union" for his great integrity. As N.Y.
governor (1844-̂ ). he suppressed the
anti-rent riots by force.
WRIST, the joint between the human
hand and arm or the corresponding part of
alower animal. In man, ei^t small carpal
bones of the hand articulate with each
other, with the metacarpal bones farther
away from the body, and with the forearm
bones; this articulation is the wrist joint.
WRIT, awritten ordo' of acourt of law.
Under English common law, awnt had to
be issued before any legal action could be
initiated. Most ancient writs have been
replaced by summonses and declarations
but some, such as writs of certiorari,
habeas corpus and mandamus, survive.
WRITING, History of. Human com¬
munication has two pitoary forms: the
transient, e.g. speech, sign language; and
the permanent or semipermanent, of
which the most important is writing. Fore¬
runners of writing are the use of carved
sticks or knotted cords to convey informa¬
tion; but the earliest form of writing was
the pictography of ancient Sumeria and
Egyp'- , . .Originally the pictographs depicted ob¬
jects. but some 5,000 years ago there
developed ideograms (representing ideas)
and logograms (words). Sumerian
CUNEIFORM and Egyptian hieroglywics
had complex word signs, as does Chinese
to this day. The Hiilites, Egyptians and
Mesopotamians devised symbols for
specific sounds; that is phonetic writing.
During the 2nd millennium BC the Semi¬
tic ALPHABETS emerged, and from these
were derived the Greek and later Roman
alphabets and so, in time, our own. (See
also LANGUAGE.)
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comedian, he clowned his way through
Ziegfeld Follies. Broadway shows, and a
popular 1930s radio program. Late in his
c a r e e r h e t u r n e d t o d r a m a t i c r o l e s o n
television and in films.
WYOMING, The Equality State, moun¬
tain Slate of the US West. The Rocky Mts.
cross the state NW-SE. East of Ac moun¬

tains are the grasslands of Ae Great
Plains.

Wyoming was crossed by mounuin
men, explorers, and migrants to Oregon
and California (who crossed the Rockies
through SouA Pass), Mormons and pony
express riders before Ae Union Pacific RR
began to bring settlers msignificant num¬
ber. After the ItKlians had been subdued,
cattle and sheep ranchers and farmers
growii^ wheat and sugar beets occupied
the plains. The exploitation of oil and latu*
uranium has compensated fOT Ae uncer¬
tainties of ranching and farming.

From the start, when Wyoming Ter¬
ritory gave Ae vote to women (1869),
Wyoming established areputation for
progressive legislation, includmg estab¬
lishment of astate utilities commission, a
workmen's compensation law. and agri¬
c u l t u r a l r e s e a r c h a n d d e m o n s t r a t i o n
(»ojecis. In 1924 Wyoming became Ae
first state to elect awoman governor. The
big economic interests, distrustful of Ae
distant federal government, have ensured
the election of Republicans to national of¬
fice alAough the state often elects
E)emocratic governors.
W Y O M I N G VA L L E Y M A S S A C R E ,
event in the REvonmoNARY war. Aforce
of Loyalists, Butler's Rangers and Iro¬
quois Adians led by John Butler defeated
aband of 300 Connecticut settlers led by
Zebulon Butler in Wyoming Valley (Pa.)
in July 1778. Amassacre ensued in which
the Indians butchered the survivors. The
incident horrified both sides; it made Ae
Engl ish wary o f Ad ian a l l ies and
prompted Washington to attack Ae Iro-
quois(l779).
WYSS, Johann David (1743-1818).
Swiss auAor who wrote The Swiss Family
Robinson (4 vols. 1812-27), edited by his
son, Johann Rudolf( 1781-1830).
WYSZYNSKL Ste fan (1901-1981) ,
Polish Catholic cardinal, archbishop of
Warsaw and primate of Poland. Arrested
for his attacks on Ae communist govern¬
ment's persecution of the Church in 1953,
he was released af ter gomulka-s r ise to
power (1956). His funeral was anational
event attended by Pope john Paul d.
WYTHE, George (1726-1806). Amcri-

Wvoming Profile
Name of state: WyomAg
Capital: Cheyenne (OAer cities: Casper,
Lai^ie)
Neighbors: Mont, Idaho, Utah, Colo.,
Nebr., S.Dak.
Smtehood: July 10,1890 (44A state)
Famiimr names: Quality State: Cowboy
State

Area: 97,914sqmi
PopuAtion (1990): 454,000 (Rank: 50)
%change 1980-M: -3.4
Density per sq ml: 29.6
Electoral votes: 3

Racial comp: White, 94.2%; black. 0.8%;
Hispanic, 5.7%; Asian, 0.6%; Airierind,
2 . 1 %

Per capita rncmey income (1989):
$9,865 (Rank: 38)
Elevation: Highest-13,804ft, Gannett
P e a k ; L o w e s t - 3 , 1 0 0 f t , B e l l e F o u r c h e
R i v e r

Motto: Equal rights
SAte flower: Adian paintbrush
SAte b i rd : Meadow la rk
SAte t ree : Co t tonwood

SAte song: "Wyoming"
I N D U S T R Y A N D T R A D E
Gross sAte product (1986):
$11.7 bil. (Rank: 47)
Farm products: Cattle, hay. sugar beets,
sheep
Farm marketings (1989):
$0.9 bil. (Rank: 37)
Manufactures: Chemicals, petroleum
products
Value of mfrs. shipped (1989):
S2 bil. (Rank; 50)
Mining: Petroleum, coal, natural gas

can judge, friend of Thomas Jefferson
and first US law professor at the College
of William and Mary (1779-90). Amem¬
ber of Ae Second Continental Congress
(1775-76) and asignatory of Ae Declara¬
tion of Indepradence, he was chancery
judge (1778-88) and sole chancellor of
Va. (1788-1801).
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fragments of his works survive.
XENOPHON (431-355 BC), Greek sol¬
dier and author. An Athenian and an ad¬
mirer of SOCRATES, he joined the (jreek ex¬
pedition supporting CYRUS the Younger
(401), and after its defeat led the Greeks
back in aheroic l,500mi march recounted
in his famous Anabasis. He later fought
for Sparta, whose conservative militarism
he admired. Retiring to the country, he
wrote Greek history, memoirs of Socrates,
a r o m a n t i c i z e d a c c o u n t o f c y r u s t h e
Great ’s educat ion, and works on horse¬
manship and politics.
XEROGRAPHY, an electrostatic copy¬
ing method. Light reflected from the
original is focused onto an electrostatical¬
ly charged (see ELEcnucrrY), selenium-
coa ted d rum. Se len ium i s pho to -
conductive, so where the light strikes the
drum, the charge leaks away, leaving a
reversed electrostatic image of the original
on the drum. This is dust^ with "toner." a
dry ink powder which sticks only to the
cĥ ed image. The toner is then transfer¬
red to asheet of ordinary paper and fixed
by applying heat. The paper thus carries a
positive copy of the original.
XERXES, name of two kings of ancient
PERSIA. Xerxes I(ruled 486-465 BC) con¬
tinued the war against Greece started by
his father darius i. His vast army crossed
the Hellespont in 480 BC, and despite a
check at toermopylae, destroyed Athens.
However, his fleet was defeated at
SALAMES, and he returned to Persia leaving
the army to be defeated at Plataea (479).
He was murdered in acourt intrigue. Xer»
xes n, his grandson, was murder^ in 424,
after ruling for 45 days.
XHOSA, group of related tribes living in
Transkei, South Africa. BAivru-speaking,
they are mainly agriculturists though some
cattle are raised. The Xhosa are organized
in patrilineal clans. Many now work as
migrant laborers in Johannesburg.
XINJIANG. See aNKiANC.
XOCHIMILCO, Lake, lies 14mi SE of
Mexico City, and is famed for its "floating
gardens." These were originally soil-
covered rafts used by the Indians for
growing vegetables and flowers, but they
anchored and took root, and are now small
islands.
X-RAY ASTRONOMY, the study of the
X-RAYS emitted by celestial objects. Since
the earth’s atmosphere absorbs most X-
radiation before it reaches the surface, ob¬
servations are usually made from high al¬
titude balloons, satellites and rockets. A
number of celestial X-ray sources are

X
24th letter of the English alphabet, related
to The Greek "chi." "Christ" in Greek
begins with chi, so "X" came to be used
for Christ, as in Xmas. "X" also stands for
ten iu Roman numerals.
XAND YCHROMOSOMES, o r sex
chromosomes, the chromosomes which
determine the sex of aperson (as well as
carrying some genetic information not re¬
lated to sex determination).

S e x c h r o m o s o m e s a r e i n h e r i t e d ( s e e
heredity) in the same way as the other 22
human chromosome pairs, normal persons
being either XX (female) or XY (male).
The Ychromosome carries little genetic
information and it is largely the properties
of the Xchromosome that determine "sex-
linked" characteristics in males.

Sex-l inked characterist ics include
HEMOPMUA and color bundness, which
are carried as recessive genes in females.
XANTHIPPE (5th century BC), wife of
the Greek philosopher socrates. Her
shrewishness and quarrelsome nature be¬
came proverbial.
XAVIER, Salnf Francis. See francis
X A V I E R . S A I N T .

XENAKIS, Yannis (1922- ) . Greek
avant-garde composer who developed
"stochastic" music using computer-
programmed sequences based on mathe¬
matical probability, as in Miiastasis (1-
955) andAc/iorripsij(1958).
XENON, chemical element; symbol Xe;
at.wt-131.30; at.no. 54; valence usuaUy 0.
Xenon is amember of the so-called noble
or "inert" gases. It is present in the atmos¬
phere to the extent of about one part in 20
million. The element is found in the gases
evolved from certain mineral springs, and
is commercially obtained by extraction
from liquid air. Natural xenon is com¬
posed of 9stable isotopes.
XENOPHANES (c570-480 BC), Greek
poet and pre-socratic philosopher. An
IONIAN who emigrated to SItaly, he wrote
satires and ridiculed the idea that the gods
had human attributes, positing asingle,
all-embracing diving being. Only some 40
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Y
known, including the sun and the crab
N E B U L A .

X-RAY DIFFRACTION, atechnique for
determining the structure of crystals
through the way in which they scatter x-
RAYS. Because of tNTERFERENCE between
the waves scattered by different atoms,
the scattering occurs in directions charac¬
teristic of the spatial arrangement of the
unit cells of the crystal, while the relative
intensity of the different beams reflect the
structure of the unit cell itself. Unfor¬
tunately, more than one structure can often
produce the same dihfraction pattern. The
technique is also used to study local order¬
ing in "amorphous" solids and liquids.
X-RAYS, highly energetic, invisible
BIECTROMAGNETIC RADIATION Of wave¬
lengths ranging between 0.1pm to Inm.
They are usually produced using an
evacuated e lec t ron tube in wh ich
BiJtcTRONS are accelerated from aheated
cathode toward alarge tungsten or molyb¬
denum anode by applying apotential dif¬
ference of perhaps IMV. TTie electrons
transfer their energy to the anode which
then emits X-ray photons.

X-rays are detected using phosphor
screens (as in medical fluoroscopy), with
oeioer and scintillation counters and on
photographic plates. X-rays were dis-
coverod by roektcen in 1895, but because
of their extremely short wavelength their
wave nature was not firmly established
until 1911, when von laue demonstrated
that they could be diffracted from crystal
lattices. X-rays find wide use in medicine
both for diagnosis and treatment (see
radiology) and in engineering where
radiographs are used to show up minute
defects in structural members.
XYLOPHONE, apercussion instrument
consisting of ascries of tuned wooden
blocks set in aframe and struck with spe¬
cial hammers. Of ancient origin, it was
widespread in Asia and Africa before
being introduced in Europe.
XYZ AFFAIR, diplomatic incideiU
which nearly led to open war between the
US and France in 1798. President adams
send John marshaix and Elbridge Ge^
with C. C. PtNCKNBY to settle disputes with
France foUowing the jay treaty. TTiey
were met by three unnamed agents, later
called X. Yand 2, who demanded US
loans and bribes before opening negotiati¬
ons. When this was announced in
Congress, there was uproar, but Adams
averted war and reopened negotiations
with TALLEYRAND, the French foreign
min i s te r.

25th letter of the English alphabet. Like
U, Vand Wit is derived from the Semitic
"waw" via the Greek "upsilon," which was
iransHieraled as Yby the Romans. In Old
and Middle English Yand Itended to be
used interchangeably.
YACHTS AND YACHTING. Now a
popular international sport and pastime,
yachting developed in the early I9th cen¬
tury as steam began to supplant sail in
commercial vessels. It became established
on an organized basis with the setting-up
of the New York Yacht Club in 1844. In
1851 the first race for the america-s cup
took place and subsequent races for the
cup played amajor role in the evolution of
yacht design. After WWI the trend moved
away from large, expensive yachts, and
popular "one-design" classes emerged,
with the Bermuda rig predominating.
Small-keei yachts and catboais are now
raced and sailed for plea.sure throughout
the world. Ocean racing is also popular
and recently single-handed transatlantic
and round-the-world races have attracted
enormous public attention.
YAK, Bos mum, the shaggy ox of the
hî  plateau of Tibet. Yaks are distin¬
guished by the long fringe of hair on
shoulders, flanks, thighs and tail, and the
long incurved horns. Wild yaks are large
animals, up to 2m (6.6ft) at the shoulder,
with black coals. Domestic yaks, kept as
beasis of burden and for their milk, are
smaller and may be any of avariety of
colors. Wild yaks live in large herds of
females, young bulls, and calves, the ma-
rure bulls staying together in smaller
gropups. Mating takes place in winter, and
the calves are bom in the following
aunimn. Yaks graze on grass and require
much water.
YAKIMA INDIANS, aNorth American
tribe of Plateau Indians belonging to the
Sahaptin-Chinook language family. T^ey
lived along the Columbia and Yakima
rivers in Wash. In 1859 they were settled
in areservation in Wash, after athree-year

against the white settlers (1855-58).w a r
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They now number some 7,000-
YALE, Elihu (1649-1721). American-
bom ̂ glish merchant who made afor¬
tune in todia (1670-99). In 1718 he marie
adonation to the collegiate school at New
Haven which was renamed Yale College
(now YALE UNIVERSITY).
YALE, Linus (1821-1868) US inventor
of the Yale lock (1861 -65) and the dial
combination lock (1862). (See locks and
KEYS.)
YALE UNIVERSITY, US un ivers i ty
chartered in 1701 as acollegiate school
fi r s t a t K i l l i n g w o r t h , M i l f o r d a n d
Saybrook, then (1716) at New Haven,
Conn., its present site. Renamed Yale C!ol-
lege in 1718, in honor of Elihu Yale
(1649-1721 ), it expanded greatly in the
19th century and was renam^ Yale
University in 1887.
YALOW, Rosalyn Susanan (1921- ),
US medical researcher who shared ttie
1977 Nobel Prize for Physiology or
Medicine for helping to develop the
technique, called radioimmunoassay
(RIA), for measuring minute amounts of
hormones, vitamins or enzymes that could
not be detected by other means.
YALTA, winter and health resort on the
Black Sea, in SCr imea. Ukra ine. I t was
site of the yalta conference. Pop 62,000.
YALTA CONFERENCE, ameeting
held near Yalta (Crimea, Ukraine) Feb. 4-
I I , 1 9 4 5 , b e t w e e n c h u r c h i l l . r o o s e v h l t
and STALIN representing the major Allied
powers in WWII. Plans were agreed for
the treatment, alter the war, of (jermany
(including its division into occupation
zones , e l im ina t ion o f i t s war i ndus t r i es
and prosecution of war criminals). The
f o u n d a t i o n o f a n e w P o l i s h s t a t e w a s

decided upon and the setcing-up of the u-
Ntreo NAHONS was discussed. The USSR
was persuaded to join in the war against
Japan.
YAM, plant of the genus Dioscorea, na¬
tive to warmer regions of both hemi¬
spheres; several tropical species are
c u l t i v a t e d f o r f o o d . Ya m s h a v e t h i c k
tub«s, from which protrude long, slender,
annual, climbing stems bearing alternate
or opposite, entire or lobed leaves and
unisexual flowers in clusters. The tubers
sometimes weigh 751b. Yams, sweet in
flavor, are consumed as acooked vegeta¬
b le .
YAMASAKL Minoru (1912-1986), US
archi tect . The Lambert-St. Louis air ter¬
minal (1951), the McGregor Conference
Center at Wayne University (1956) and
the US science pavilion at the Seattle Ex¬

position (1962) reveal his mastery of or¬
namental and sculptural form.
YA M A S E E I N D I A N S ,
A m e r i c a n t r i b e o f t h e m u s k o g e a n l a n ¬
guage family. Living in S(3a. and NRa.,
Qiey were driven into S.C. by the Spanish
(1687) and back into Ra. (1715) by the
British who in 1727 destroyed their vil¬
lage near St. Augustine. The survivors
eventually assimilated with the Seminole
and Creek Indians.

YAMASHITA, Tomoyukl (1885-1946),
Japanese army commander in WWII. His
forces overran Malaya and captured Sin¬
gapore (1942). He later commanded
Japanese forces in the Philippines,
surrendering in 1945. He was hanged by
the Allies for the atrocities committed by
his troops.
YAM BEAN, or Mexican turnip, vine
belonging to the pea family, native to
parts of Latin America and Asia. The yam
bean is cultivated for its edible mbers.
YAMS, herbaceous vines of the genus
Dioscorea, culdvaled for their tubers
which weigh up to 1001b. They
important food in the tropics. For human
consumption, they are baked, boiled, or
fried. In the US, the sweet potato is in¬
correct ly cal led
Dioscoreaceae.

YANCEY, Wi l l iam Lowndes (1814-
1863), US pro-slavety politician and ad¬
vocate of secession, alawyer and US
senator (1844-46), he drafted the pro¬
slavery "Alabama Platform" (1848) in
reply to the wilmot proviso, became a
leading “fire-eater,” wrote the Ala. or¬
dinance of secession (1860) and served
the Confederate government in the civn.
WAR as commissioner to England and
France(I861-62).
YANG, Chen Ning (1922- ). Chinese-
born US physicist who shared with Tsung
Dao Lee the 1957 Nobel Prize in physics
for their studies of violations of the con¬
servation of parity.
YANGTZE RIVER,

N w t ha

a r e a n

a y a m . F a m i l y :

China's longest
river. It rises in the Kunlun Mts of Tibet
and flows 3.434mi into the EChina Sea,
draining an area (about 750,000sq mi)
which includes China’s richest agricultu¬
ral land along its lower reaches. Its main
tributaries are the Min, Wu and Han. It is
navigable for oceangoing ships for some
600mi, as far as Wuhan. The $2 b i l l ion
Gezhouba Dam, China’s largest water-
control project, is being built on the
Yangtze at Yichang.
YANKEE, slang term of uncertain origin,
probably Dutch. Outside the US, it refers
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in Yeager (1985), coauihored by Leo
Janos, and his exploits as alest pilot are
celebrated in Tom Wolfe's The Right
Stuff{\919).
Y^R, name of various units of time, all
depending on the revolution of the earth
about the sun.

The sidereal year (365.25636 mean so¬
lar days) is the average time the earth
takes to complete one revolution measured
with respect to afixed direction in space.

The tropical year (365.24220 mean so¬
lar days), the year measured by the chang¬
ing seasons, is that in which the mean lon¬
gitude of the sun moves through 360*.

The anomalistic year (365.25964 mean
solar days) is the average interval between
successive terrestrial perihelions (see or¬
bit), The civil year is aperiod of variable
duration, usually 365 or 366 days (leap
year), depending on the type of calendar
in use.
YEASTS, single-celled plants classified
with the FUNGI. Some cause diseases of the
skin and mucous membranes, while
others, notably the strains of Sac-
charomyces cerevisiae, baker’s yeast, arc
used in baking, brewing and wine-making.
Yeasts employ either or both of two meta¬
bolic processes: FERMEtTrAncw involves
the anaerobic decomposition of hexose
SUGARS to yield alcohol (ethanol) and
CARBON dioxide; "respiration" involves the
exothermic decomposition of various
sugars in the presence of oxygen to give
c^on dioxide and water. Yeasts are also
^wn as asource of food rich in B-com¬
plex VTTAMINS.
YEATS, William BuUer (1865-1939),
Irish poet and dramatist, leader of the Cel¬
tic RFjtAissANCE in Ireland and one of the
world’s greatest lyric poets. Nationalism
is amajor element in his early poetry,
such as The Wanderings of Oisin (1889),
which draws on Irish legend. Yeats
cofounded (1899) Dublin’s Irish Literary
Theatre, later the abbey theatre. His ma¬
ture poetic works, often symbolic and
mystical, treat universal themes. They in¬
clude The Wild Swans at Coole (1917),
The Tower (1928) and last Poems (1940).
Yeats was awarded the Nobel Prize for
Literature in 1923.
YELLOW-DOG CONTRACTS,
pledges signed by prospective employees
promising that they will not Join aunion.
US Supreme Court decisions (1908,1915)
upheld their legality, and they were widely
used by antiunion employers in the 1920s.
The Norris-La Guardia Act (1932) finally
outlawed them.

to anyone from the US; inside the US. it
normally refers to aNew Englander, espe¬
cially someone descended from colonists.
In the South it refers to Northerners, a
tradition dating from the civil war,
YA N K E E D O O D L E , s o n g p o p u l a r
among American troops in the revolu¬
tionary WAR. It probably originated
among the British during the french and
INDIAN WARS Bs asong making fun of the
Americans, who later adopted it for them¬
selves.
YAP, island group in the WPacific
Ocean, part of the caroune islands, con¬
sisting of four large and ten smaller is¬
lands, surrounded by acoral reef. The
Micronesian population fish and grow
yams, taro, bananas and coconuts.
YAQUI, Middle American Indian popula¬
tion living in Sonora in northwestern
Mexico. The Yaqui and Mayo people
speak related languages of the Uto-Azte-
can family. The modem Yaqui are subsis¬
tence farmers primarily, growing staple
crops or com, beans, sqû , and cotton.
The Yaqui and Mayo are Roman Catholic,
but their worship of Jesus, the Virgin Ma¬
ry, and various patron saints is clearly in¬
fluenced in form by pre-Christian religion.
YAWNING, an involuntary gaping open
of the mouth, often accompanied by
involuntary stretching of the muscles and
accompanied by adeep inspiration. It
usually occurs during the drowsy state
produced by fatigue or boredom arid is a
prelude to sleep.
YAWS, adisease, caused by an organism
related to that of syphilis (see venereal
diseases), common in the tropics. It occurs
often in children and consists of alocal
lesion on the limbs; there is also mild sys¬
temic disease. Chronic destructive lesions
of SKIN. BONE and CARTILAGE may develop
later. TTie wassermann test is positive as
io syphilis and penicii.uns are the treat¬
ment of choice.
YAZOO FRAUD, ascandal in which the
Ga. state legislature was bribed to sell 35
million acres of land along the Yazoo Rto
four land companies (1795). In 1796 a
new legislature rescinded the act. In ahis¬
toric decision, the US Supreme Coun in
1810 declared the rescinding unconstitu¬
tional and awarded compensation to inves¬
tors who had suffered.
YEAGER, Charles Elwood "Chuck"
(1923- ), US filter pilot in WWIl, test
pilot, first person to fly faster than the
speed of sound (Oct. 14. 1947). In 1953
he piloted the Air Force's X-IA rocket
plane at 1.650mph. He told his life story
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YELLOW FEVER, infectious disease
caused by avirus carried by HOSQurros of
the genus Aides and occurring in tropical
America and Africa. The disease consists
of FEVER, headache, backache, prostration
and vomiting of sudden onset, protein
LOSS in the urine, kidney failure, and liver
disorder with jaundice are also frequent.
HBrfORRHAGE from mucous membranes,
especially in the gastrointestinal tract,
i s a l s o c o m m o n . A m o d e r a t e n u m b e r o f
cases are fatal but amild form of the dis¬
ease is also recognized, vaconation to in¬
duce IMMUNITY is important and effective
as no specific therapy is available;
mosquito control provides asimilarly im¬
portant preventive measure.
YELLOWHAMMER, Eurasian bird of
the family Fringillidae. The name is
derived from the German Ammcr, ' 'bunt¬
ing." It is a6in streaked brown bird with
yellow-tinged head and breast. Its rapid
song is heard in fields from Britain to
central Asia, In the southern US awood¬
pecker, the yellow-shafted flicker, is often
called yellowhammer, from its drumming.
YELLOW JACKETS, agenus, Vespula.
of HMiNETS, social wasp of the family
Vespidac. common in North America.
They usually construct an underground
nest of paper, frequently in or near human
habi ta t ion .
YELLOW JOURNALISM, vulgar and
sensational newspaper reporting whose
sole aim is to at tract readers. The term
originated with the "Yellow Kid" comic
strip in the Sunday supplement of Joseph
puuTZER-s New York World (1896). This
began a"yellow journalism" circulation
war in the city with William Randolph
hearc ts Journa l .
YELLOWLEGS, American shorebird
with atrim, gray-brown and white strea¬
ked body, longish bill, and long, bright-
yellow legs. TTie lesser yellowlegs, about
lOin long, appears in sizable flocks on
mud flats during migration between its
breeding grounds across Canada and Alas¬
ka and its wintering grounds from the
Gu l f o f Mex i co t o sou the rn Ch i l e . The
greater yellowlegs, about 15in long, has
similar breeding and winter ranges but is
everywhere less common and more wary
than the lesser.

Y E L L O W P O P I . . A R a t u l i p p o p l a r
(Liriodendron lulipifera), tall hardwood
tree of the magnolia family, native to east¬
ern North America. It is the tallest broad-
leaf tree of eastern North America, its
straight trunk growing to aheight of 22ft.
The light-colored wood is widely used for

furn i tu re .
YELLOW RIVER, or Hwang Ho, river
of NChina, Rowing 2,903ml from the
Kunlun Mts. generally Eto the Yellow
Sea. It is named for its fertile yellow silt,
a n d o f t e n n i c k n a m e d " C h i n a ' s S o r r o w "
because of terrible floods and destructive
changes of course. In 1955 amajor 50-
year flood control and hydroelectric pro¬
ject was begun.
YELLOW SEA, or Hwang Hal, an arm
of the Pacific Ocean between Korea and
NE China. It opens in the Sinto the East
China Sea. The name arises from the color
of its waters, which receive yellow silt
from the YELLOW and other rivers.
YELLOWSTONE NATIONAL PARK,
oldest and largest US national park,
created 1872 and covering 3,472sq mi,
mostly in NW Wyo. It contains some of
the most spectacular geological wonders
in the US, including the old faithful
geyser, thousands of hot springs and mud
pools, petrified forests, black glass cliffs
and the Grand Canvon of the Yellowstone
R. Wildlife abounds in the forests cover¬
ing most of the park. In 1988 the worst
forest fires in history ravaged 1million
park acres.
YELLOWTHROAT, small migratory
bird of the wood warbler family native to
Nor th Amer i ca . Ye l l ow th roa ts a re o l i ve -
green with white and buff breasts and
measure about Sin long; males have black
masks. They are found in tall grasses or
marshes and other wet areas.

YELTSIN, Boris Nikolayevich (1931-),
president of Russia (1991- ). Communist
Par ty firs t secretary of h is nat ive
Sverdlovsk district from 1976, he was
made Moscow party boss and aPolitburo
member by Mikhail Gorbachev in 1985.
His open criticism of Gorbachev’s reform
policies as timid and inadequate cost him
his party jobs. In 1987 he was elected a
Moscow delegate to the new congress of
People’s Deputies. Elected chairman of
the Russian Republic's Supreme Soviet in
1990, he resi^ied from the Communist
Party. In June 1991 he was elected presi¬
dent of Russia in that republic’s first direct
presidential election. Apopulist and Rus¬
sian nationalist, Yeltsin already over¬
shadowed his rival, USSR president Gor¬
bachev, when in Aug. 1991 an anti-Gor¬
bachev coup that Yeltsin boldly opposed
began the final disintegration of the
USSR.

In Dec. 1991 Yeltsin declared the Soviet
Union dead and. with Ukraine and
Belarus, proclaimed as its successor the
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consisting mostly of oil refining. Remit¬
tances from Yemenis working abroad are
an important source of income.
History. Once part of the ancient kingdom
of Saba (the Biblical Sheba), the country
was ruled from the 9th to 20th centuries
by competing local imams, although
sometimes under nominal control of
foreign powers including the Ottomans,
until 1962 when an army coup led to the
proclamation of arepublic, civil war fol¬
lowed. in which Saudi Arabia backed the
royalist tribes and Egypt the new
republican regime, but was ended by
mediation in 1970, with the republicans
controlling the government.

The southern portion bordering on the
Gulf of Aden was penetrated in the 19th
century by the British, who conquered
Aden in 1898 and between 1886 and 1914
signed anumber of protectorate treaties
with local rulers. Aden was made acrown

colony in 1935 and the area to its east be¬
came the Aden Protectorate in 1937. In
the 1960s nationalists groups demanding
independence began aterrorist campaign
against the British, and independence was
granted in 1967. Tlie National Liberation
Front gained control of the government,
established aMarxist People’s E>emocraiic
Republic of Yemen in 1971. Unity agree¬
ments between the two Yemens reached
in 1971 and 1981 were not implemented
because of recurrent warfare. But amerger

negotiated in 1989 resulted in formal
unification on May 22,1990.
YEOMAN, Middle English word denot¬
ing aking’s or nobleman's retainer or of¬
ficer. or afreehold farmer cultivating his
own land, ranking below the gentry.
Yeoman now refers to anaval petty of¬
ficer performing clerical dudes.
YEOMAN OF THE GUARD, English
royal bodyguard. They were founded by
Henry VII in 1485 to defend the king’s
person, and they still wear Tudor cos¬
tumes and cany halberds. Their duties are
now largely ceremonial.
YERBY, Frank (1916-1992), US author
of 32 popular historical novels, beginning
with The Foxes of Harrow (1946). An
African American, he lived in France and
Spain from the 1950s.
YERKES, Charles Tyson (1837-1905),
US financier. He was highly successful
and controlled Chicago’s transponation
system. His financial and political
manipulations caused apublic scandal and
he was forced to sell out (1899). He then
helped build the London under̂ ound rail¬
way system.

Commonwealth of Independent States
(CIS), to which most of the former Soviet
republics adhered. In Russia, Yeltsin pur¬
sued painful free-market economic
reforms. Within the CIS. he tried to
moderate the assertive nationalism of the
republics and to end increasing ethnic
violence. In foreign affairs, he successful¬
ly sought international financial aid.
YEMEN, independent republic in the Sof
the Arabian peninsula bordering on the
Arabian Sea and commanding the
entrance to the Red Sea. It includes also
the islands of Kamaran. Perim and
Socotra. It is bordered by Saudi Arabia
(N). Oman (E), Gulf of Aden (S) and the
Red Sea (W).

Official name: Republic of YemMi
Capital: Sana
Area: 203,849sq rai
Population: 10,063,000
Growth ra te : 3 .2%
Language; Arabic
Religion: Muslim
Monetary unlts(s): 1Yemeni riyal
=100 fi l s

Land. The land rises from the hot. arid
coastal plain with its palm oases to ahigh
plateau broken by aridge of mountains
which teach 8,000ft before falling away N
to the Rub’al-Khali desert. The Wadi
Hadhramaut is afertile valley running
parallel to the coast. Coastal temperatures
average 84’F; annual rainfall 2in on the
coast, reaches 2030in in the highlands in¬
lands.
People. The population is largely Arab
with some Afr ican admixtures. Most are
Sunni Muslims, the others Shia Muslims.
Most of the people live in the highlands.
Economy. Yemen is basically agricul¬
tural. Long-staple cotton, coffee, tobacco
and dates are exported. Subsistence crops
include millet, sesame and sorghum. Fish¬
ing along the coast is amajor source of
food and export revenue. Salt is mini^
and petroleum deposits were discovered in
the mid-1980s but there is little industry.
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YERKES, Robert Meams (1876-1956).
US p ionee r o f compara t i ve (an i -
mal/human) PSYCHOLOoy and of intel¬
ligence testing. He initiated the first mass
psycbologtcal testing program in WWl,
involving nearly 1million US soldiers.
During the 1920s and 1930s he was the
world’s foremost authority on primates.
YERKES OBSERVATORY, the obser¬
vatory of U. of Chicago. It was set up in
1892 on the shores of Lake Geneva, Wis.,
by the astronomer George hale and
financed by Charles yerkes. The obser¬
vatory contains die world’s largest refract¬
ing telescope (built 1897), its lens 40in in
diameter, together with several reflecting
T E L E S C O P E S .

YETI, or abominable snowman, legen¬
dary animal—half man. half ape— êged
to inhabit inaccessible regions of the
Himalayas.
YEVTUSHENKO, Yevgeny (1933- ),
Russian poet who became aspokesman
for "liberal" forces in Soviet literature in
the early 1960s. His best-known poems
include "Babi Yar" (1961), dealing with
Sov ie t an t i -Semi t i sm, and The He i r s o f
Stalin" (1963), warning of the persistence
of Stal in ism.
YEW, any tree or shrub of die genus
Taxus, £^>prDximately eight species of or¬
namental evergreens, distributed through
out the Northern Hemisj^iere. Yews are
rich, dark-green foliage. The branches are
erect or ^Keading and closely covered
with flanened, linear leaves about lin
long. Yew wood is hard, fine grained, and
heavy, with white or creamy sapwood and
amber to brown heartwood,

YIDDIS^ alanguage spoken and written
by Jews in many parts of the world belon¬
ging to the Germanic group of omo.
EUROPEAN LANGUAGES. It evolved in Ger¬
many in the Middle Ages and was spread
by Jewish migrations. It uses the Hebrew
alphabet and was standardized in 1934-36
in con fe rences o f the Yidd ish Sc ien t i fic
Institute (YIVO).
YIN AND YANG, two pr incip les in
Chinese philosophy, representing the pas¬
sive and the active forces of the universe.
Yin stands for earth, female, passive, dark
and receiving; Yang for heaven, male, ac¬
tive, light and generative. All things exist
through their interaction. The symbol for
Yin-Yang is acircle divided into two
curved forms, one dark, the other light.
YOGA (Sanskrit: u n i o n ) , f o r m s o f
spiritual discipline practiced in buddhism
and HINDUISM. Through these disciplines
the Yogi (one who follows Yoga) strives

to free the mind from attachment to the
senses and to achieve Samadhi, or union
witii Brahma, the deity, and fijsion into
o n e n e s s ,

niwe are three varieties of yoga :
karma-yoga, salvation through action;
jnana-yoga, salvation through knowledge;
and bhaktiyoga, salvation through devo¬
tion. In each the student passes through
eight levels of attainment, supervised by a
guru or teacher. The practice of haiha-
yoga, based on physical postures and con¬
trol, has become increasingly popular in
the West.

YOGURT or YOGHURT, semisolid cul¬
tured MILK food made by inoculating pas¬
teurized milk with aculture of Streptococ¬
cus thermophilus and Lactobacillus but-
garicus and incubating until the desired
acidity is achieved. Various fruits can be
added in packaging.
YOKOHAMA, second-largest city in
Japan, on the Wshore of Tokyo Bay, a
leading national seaport and part of
Tokyo's industrial belt, SHonshu Island,
it is atrading center and supports large
shipbui ld ing, i ron, steel , chemical ,
machinery and oil industries. It also has
several universities. Yokohama was afis-
hii^ village when visited by Commodore
Matthew reRRv in 1854, Its growth began
in 1859. when it became aforeign-trade
port Pc^ 3,312,000.
YOM KIPPUR, the Jewish Day of
Atonement, the most sacred day in the
Jewish reUgious calendar. It falls on the
tenth day 8̂  the Jewish New Year and
is mtuked by repentance, prayers and
abstention from food, drink, sex and work.
YORK, Alvin Cullum (1887-1964), US
soldier, WWI hero. During the Argonne-
Meuse offensive in France in 1918 Ser¬
geant York silenced an entire e n e m y
machine-gun unit, killmg at least 25 Ger¬
mans and taking 132 prisoners. He was
awarded the Congressional Medal of
Honor and the French Croix de Guerre.
YORK, House of, ruling dynasty of
England 1461—1485, abranchof the plan-
TAGENET family, whose symbol was the
white rose. The three Yorkist kings were
EDWARD tv (1461-83), his son edward v
(April-June 1483) and richard lu (1483-
85), who was killed at the Battle of Bos-
wonh Field by Heniy Tudor (henry vu)
who establish^ the House of tudor as the
ruling family.
YORKTOWN, town in SE Va.. seat of
York Co., on the York R, site of the last
campaign of the revolutionary war. In
Oct. 1781. 16,000 American and French
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was elected mayor of Detroit four times
(1973, 1977,1981.1985).
YOUNG, Denton True (1867-1955). US
baseball player, called "Cy,” short for
cyclone, for his amazingly fast right-hand
pitching. He played in major league
baseball for 22 .seasons, and in 1937 was
elected to baseball’s Hall of Fame for pit¬
ching the most games (906) and winning
the most games (511).
YOUNG, Edward (1683-1765), English
poet. The melancholy and emotion of his
best-known work. Night Thoughts on Life.
Death and Immortality (1742-45), greatly
influenced 18th-cennuy literature and art.
YOUNG, EUa Fl^ (1845-1918). US
educator. An associate of John Dewey at
the U. of Chicago (1899-1904) and a
colleague of social reformer Jane addams,
she was aleading figure in American
progressive education. She was the first
woman to head amajor US school system
(Chicago, 1909-15) and the first to be
president of the National Education Asso-
ciation(1910-l 1).
YOUNG, Lester WiUis (1909-1959), US
jazz musician, atenor saxophonist with
Fletcher Henderson and count basie and a

developer in the 1940s of progressive or
cool jazz.
YOUNG, Owen D. (1874-1962). US
lawyer, industrial executive and states¬
man. He had avery successful career in
industry, but is chiefly remembered as an
international statesman. He presided at the
1929 Paris Reparations Conference and
produced the Young Plan for German
wWl reparations, considered atriumph
of diplomacy.
YOUNG, Whitney Moore, Jr. (1921-
1971), US civil rights leader. As director
of the National Urban League from 1961
he worked for better job and housing con¬
ditions for black Americans and was one
of the most influential black leaders of the
1960s.
YOUNGER, Cole (Thomas Coleman
Younger; 1844-1916), US outlaw. He was
aConfederate guerrilla officer in the ovil
WAR, and with his three brothers joined the
Jesse JAMES gang in 1866. In 1876 he was
imprisoned for his pan in abank raid but
was later pardoned and paroled (1903)..
Y O U N G M E N ’ S C H R I S T I A N A S ¬
SOCIATION (YMCA), worldwide or¬
ganization that seeks, through programs of
sport, religious and current affairs, study
groups and summer camps, to promote a
healthy way of life based on Christian
ideals. The first US branch was founded in
1851 and there are about 13 million mem-

troops. led by Gens. Washington and
Rochambeau. laid siege to 7.247 British
troops under Lord cornwauj.s in
Yorkiown. With naval reinforcements
defeated by Adm. de grasse and escape
impossible, Cornwallis surrendered on
Oct. 19th.
YORUBA, African people in SW Nigeria,
characteristically urban dwellers. Yoruba
culture exisi.s also in Cuba and Brazil be¬
cause of large slave importations.
YOSEMITE NATIONAL PARK, park
in ECal., established in 1890, l,189sq mi
of spectacular mountain .scenery formed
during the last glacial period of the current
ice age, on the Wslopes of the Sierra
Nevada. Its chief attractions are the
Yosemite Valley, its granite walls 2,500-
3,500ft high; Yosemite Falls, the highest
falls in North America; and the Mariposa
Grove of "Big Trees"—200 giant se-

.quoias-
YOUMANS, Vincent (1898-1946), US
composer of popular musical comedies of
the 1920s, among them No, No, Nanette
and Hit the Deck His songs included "Tea
for Two," "Without aSong" and "I Want
To Be Happy."
YOUNG, Andrew Jackson, Jr. (1932-),
US clergyman and civil rights leader. He
helped draft the civil ri^ts and voting
rî ts acts (1964. 1965) and served in the
US House of Representatives (1971-76).
As the first black US ambassador to the
UN (1977-79). he stirred up frequent con¬
troversy with diplomatic public state¬
ments. In 1981 he was elected mayor of
At lanta .
YOUNG, Arthur (1741-1820). English
agriculturalist. He traveled widely to ob¬
serve agricultural practices and became an
influential propagandist for scientific
farming.
YOUNG, Bri^am (1801-1877). US
MORMON leader. He join̂  the Mormons in
1832 and quickly rose to prominence.
After three years as amissiona^ in
England he took over the leadership on
the death of Joseph smith (1844), and led
his people to Salt Lake City, Ui., in 1846-
Young established athriving city on a
sound commercial basis and became first
governor of Utah in 1850. He may have
had as many as 27 wives.
YOUNG, Chic (Murat Young; 1901-
1973), US cartoonist, creator (1920) of
Blondie. which became the world’s most
widely circulated comic strip.
YOUNG, Coleman Alexander (1918-).
US Democratic politician. Alabor or¬
ganizer and Michigan State senator, he
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bers in 2,000 US associations. The YMCA
operates in more than 80 countries.
Y O U N G P R E T E N D E R . S e e s t u a r t ,

C H A R L E S E D W A R D .

Y O U N G W O M E N ’ S C H R I S T I A N A S ¬
SOCIATION (YWCA), an international
organization which promotes aChristian
way of life through educational and
r e c r e a t i o n a l a c t i v i t i e s a n d s o c i a l w o r k .
The movement, started in the US in 1858,
now has 2mi l l ion membeis.
Y O U R C E N A R , M a r g u e r i t e ( 1 9 0 4 -
1987), pen name of Marguerite de Cray-

encour, French author who became aUS
c i t i z e n i n t h e 1 9 4 0 s . T h e fi r s t w o m a n
elected to the Acaddmie Fran9aise (1980),
she is best known for the historical novel

Hadrian,s Memoirs (1951) and Coup de
Grace (1939).
YPRES, town in WBelgium. It was al¬
most completely destroyed in three ter¬
r i b l e W W I b a t t l e s . T h e r e a r e s o m e 4 0
militaiy cemeteries nearby. The Ypres tex¬
tile industry has been fomous since the
Middle Ages. Pop21,000.
YTTERBIUM, chemical element; sym¬
bol Yb; at.wt. 173.04; at.no. 70; valence,
2,3. Ytterbium occurs along with other
rare earths in anumber of rare minerals.

The relatively soft, silvery-white metal
is most conveniently prepared bytbermoreduction of Che oxide with lan¬
thanum metal followed by distillation of
ti le comparatively volati le ytterbium
metal.

YTTRIUM, chemical element; symbol Y;
atwt. 88.9059; at.no. 39; valence 3. Yt¬
trium occurs in nearly all of the rare-earth
minerals. Analysis of lunar rock samples
obtained during the Apollo 11 mission
showed arelatively high yttrium content.
It is recovered commercially from mona-
zite sand, whiit i i contains about 3%, and
from bastnasite, which contains about
0.2%.
YUAN, dynasty (1260-1368) of the Mon¬
gol rulers of Gtina. The dynasty was
founded by kublai khan. The Yuan estab¬
lished extensive postal, road and canal
networks and developed trade with the
West. The age saw aflowering of Chinese
ait and culture. Foreign visitors included
UARCOPC^ .
YUCATAN, peninsula (55,400sq mi)
dividing the Gulf of Mexico from the
Caribbean. It contains Belize, part of
Guatemala and three Mexican slates. The
climate is hot and humid, and farming and
forestry are the main activities. The Nis
tile leading producer of henequen. The
people are of maya Indian stock and

chich£n rrzA afamed Maya site, is on the
peninsula.
YUCCA, genus of plants of the uly fami¬
ly found in desert regions of the soutiv
western US and Mexico. The Joshua-tree
is asmall tree but other yuccas are shrubs
or low plants bearing clusters of sword-
shaped leaves and white waxy flowers.
All depend on the yucca moth for pollina¬
t ion .
YUGOSLAVIA, former Balkan state of E
Europe embrac ing Serbs , Croats ,
Slovenes, Macedonians, Montenegrins,
Albanians, and numerous minority groups.

Yugoslavia once belonged to tfie ot¬
toman EMPIRE. By 1914 AUSTRIA-HUNGARY
controlled Croatia, Slovenia, and Bosnia
and Herzegovina, while Serbia and
Montenegro were independent- In 1918
the "Kingdom of Che Serbs. Croats and
Slovenes" was created, its name changed
to Yugoslavia in 1929. After the German
invasion (1941) rival resistance groups
were organized by the royalist Diaza
Mihajlovic and the communist irro. In
1945 Tito proclaimed Yugoslavia a
federal republic of six states and estab¬
lished acommunist government. Yugo¬
slavia was expelled from the com inform in
1948, and relat ions with the USSR have
since been uneasy. President Tito pursuing
an "independent national communism" for
Yugoslavia. Internal tensions have been
exacerbated by high inflation, chronic un¬
employment, and problems of intellectual
freedom. After the death of Tito in 1980, a
collective state presidency was estab¬
lished. Growing ethnic unrest, especially
among Croatians and the Albanians in the
province of Kosovo, has led the Serbs to
demand more authority for the central
government .

Jn IS>90 the Communist Party relin-
guished its monopoly on political power.
Tlie next year four republics declar^ their
independence, leaving Serbia and Mon¬
tenegro to proclaim the establishment of a
rump Federal Republic of Yugoslavia in
1991 The dissolution of the state led to a
coo^>lex military struggle in which
Crs^ia and Serbia attempted to seize
areas inhabited by their ethnic ^ups.
Seitian unwillingness to adhere to United
Nations peace-making efforts resulted in
the expulsion of the rump Yugoslavia
from the UN in 1992.

Y U K A W A , H i d e k i ( 1 9 0 7 - 1 9 8 1 ) ,
Japanese physicist who postulated the
meson (see suBATtmic particles) as the
agent bonding the atomic nucleus
together. In fact, the mu-meson, discov-
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z
ered shortly afterwards (in 1936) by C. D.
Anderson, does not fulfill this role and
Yukawa had to wait until C. F. Powell dis¬
covered the pi-meson in 1947 for vindica¬
tion of his theory. He received the 1949
Nobel Prize for Physics.
YUKON RIVER, one of the five longest
rivers in North America, flowing from N
British Columbia for I,979mi through
Yukon Territory into Alaska, then SW to
the Norton Sound on the Bering Sea. It is
navigable for about l,770mi.
YUKON TERRITORY, asubarctic ter¬
ritory in NW Canada lying between the
North-West Territories and Alaska.

26th and last letter of the English alpha¬
bet. It was taken by the Romans from the
Greek "zeta," which in mm came from the
ancient Semitic "zayin.” Its sound is often
represented by "s" in English, as in
"busy."
ZADKINE, Ossip (1890-1967). Russian-
bom French sculptor. He joined the
cubists in 1914. His often la^e works in
bronze, wood, and stone include The
Destruction of Rotterdam (1954).
ZAHARIAS, Mi ldred "Babe" Didr ik-
son (1914-1956), US athlete. An All-
American basketball player (1930), she
won (1930-32) national hurdles. Javelin,
baseball throw, broad- and high-jump tit¬
les, set (1932) Olympic 80m hurdles and
javelin records, and became top US
woman amateur and (after 1947) pro¬
fessional golfer.
ZaKî  anation in Wcentral Africa andthe ihird-largest country in Africa, former¬
ly known as the Belgian Congo and, after
independence, as the Democratic Republic
of the Congo. In 1971 it was renamed
Zai re .

Name of territory: Yukon
Joined Confederation: June 13.1898
Capital: Whitehorse
Area: 207,076sq mi
Population: 29,0(X)

The territory consists of high mountmn
peaks and ranges surrounding aheavily
forested central plateau drained by the
Yukon R. Winters are long and cold,
original population. Canadian Indians, live
as hunters and trappers, and the white
population is concentrated in the Sand
central valleys. The capital is Whitehorse,
which contains half the total population.
Mining is the chief economic activity with
lead, zinc. gold, tungsten and platinum tlw
chief minerals. Some natural gas is
produced in the Beaver Rfield, and the
search for petroleum continues. The Klon¬
dike gold rush brought prosperity to the
area, but gold reserves were running low
by 1911 and the population dropped
sharply. It rose again in WWII when the
building of the Alaska Highway and air¬
ports on the staging route to Alaska
brought new settlers. Since then Yukon's
economy has expanded gradually.
YUROK, Native Americans who lived
along the Klamath Rand in nearby coastal
areas of northwestern California. In 1770
their number was estimated approximately
2,500. They spoke an Algonquian lat>-
guage.

OfTkiai name: Republic of Zaire
Capital: Kinshasa
Area: 905.365sq mi
Population; 37.832,000
Growth ra te : 3 .3%

Languages: French. Swahili. Tshiluba,
Kikongo, Lingala
Religions: Roman Catholic, Protestant.
A n i m i s t
Monetaryunit(s): Izaires lOOmakuta
=10,000 sengi
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Land. Central Zaire, which straddles the
equator, is alarge, low plateau covered by
rain forest. The plateau rim surrounding
the Zaire Rbasin averages 3,000ft, but
highlands in the SE exceed 6.000ft andthe
Ruwenzori Range (Mts of the Moon) bor¬
dering Uganda exceeds 16,000ft. Aseries
of lakes Tie on the Eborder. ITie conoo
(Zaj're) R, one of the largest rivers in
Africa, flows Wto the Atlantic, where the
country narrows to a25mi-wide coastline.
2^aue is ahot, rainy country, with coastal
temperatures averaging 79*F. Wild life
abounds in the countp'-
People. The population is divided among
numerous groups; about 200 languages
are spoken—most of them Bantu. The
Kongo people are most numerous. Other
important groups are the Mongo, Luba
and Zande. Nilotic-speaking peoples live
primarily in the N. Î gmies live in the E.
About 80% of the population is rural and
engaged in agriculture. The rate of literacy
is es t ima ted a t 33%; the re i s ana t iond
university with three main campuses. TTie
largest cities are Kinshasa, the capital, and
Lubumbashi and Kisangani.
Economy. The mainstay of Zaire’s
economy is its mineral sector. Cobalt is
the principal export, followed by copper.
Diamonds are also important. Cash crops
include coffee, rubber, palm oil, cocoa and
tea. Despite its min^ wealth and a
d i v e r s i fi e d i n d u s t r i a l s e c t o r, Z a i r e h a s
be«) beset by severe economic problems,
causing it to look to the inlemational
banking community for assistance. Hydro-
electricity from the newly constructed
Inga Dam on the Congo Ris expected to
play alarge role in the nation’s future
development.
History. In 1883 Belgium’s King Leopold
□took con t ro l o f an a rea he ca l led the

Congo Free State; in 1908 it became the
Belgian Congo. It gained independence in
I960, with Kasavubu president and
Lumumba premier. Unrest erupted shortly
afterward, and Tshombe later urged the
secession of Katanga (Shaba), amineral-
rich area. The UN sent troops to restore
order. In 1963, foUowing continuing un¬
rest, Maj. Gen. Joseph mobutu took
con t ro l .

With US support, Mobutu established a
one-party regime that pacified the
country’s 200 tribes and disarmed opposi¬
tion by acombination of repression and
cooptation. His government, however, be¬
came notorious for incompetence and cor¬
ruption. Grandiose but ill-conceived build¬
ing and development projects, capital

flight, deteriorating roads and highways,
and declining copper and coffee prices
contributed to economic ruin. Corruption
was pervasive at every level; Mobutu him¬
self was alleged to have amassed $5 bil-
l i o n .

In Sept. 1991 an army mutiny that
spread from Kinshasa to other major cities
and was joined by civilians destroyed the
county’s business and industrial centers,
reducing the economy to subsistence
level. Foreign workers left the country,
whole sect ions of which came under t te
con&oi of local commanders.
ZA IRE R IVER. See conoo r i ve r.

ZAMBEZI RIVE^ SE Africa, fourth-
largest river in Africa. Rising in NW Zam¬
bia, it flows t,700mi S. then Ealong the
Zamb ia -Smbabwe Iw rde r. t h rough
Mozambique to enter the Mozambique
Channel of the Indian Ocean through a
2,500sq mi delta. (See also victoria
FALLS.)
ZAMBIA, formerly Northern Rhodesia,
landlocked republic of Scentral Africa.

Official name: Republic of Zambia
Capital: Lu.saka
Area: 290,586sq rai
Population: 8,446,000
Growth ra te : 3 .5%

Languages: English; Bemba, Nyanja,
Tonga
Religions: Christian, Muslim, Hindu
Monetary unit(s): 1Zambian kwacha
=100 ngwee

Land. Mostly savanna plateau 3,000-
5,000ft above sea level, it rises in the NE
to 7,000ft in the Muchinga Mts. Dissect¬
ing the plateau are the Kafuc and
Luanda rivers, flowing Sto join the
Zambia R(here marked by the victoria
falls). In the Nare lakes Bangweulu and
Mweru and the Send of Lake Tanganyika.
Although in the tropics, Zambia has a
relatively mild climate because of altitude;
however, temperatures can reach lOO'F
during the hot season (Sept-Nov). Annual
rainfall ranges from 20io to SOin.
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ZANUCK, Darryl F. (1902-1979), US
film producer. He co-founded Twentieth
Century-Fox (1933), was its production
head (1935-1952) and its president
(1962-71).
ZANZIBAR, island, pan of Tanzania, E.
Af r i ca . Cen te r f rom c l700 o f an Oman i
Arab su l tana te w i th ex tens ive ma in land

territories. British protectorate (1890-93),
independent sultanate (1963), and republic
(1964), Zanzibar island united 1964 with
nearby Pemba and with Tanganyika to
form Tanzania- The chief exports are
cloves and copra.
Z A PATA , E m i l i a n o ( c l 8 8 3 - 1 9 1 9 ) .
Mexican agrman revolutionary. From
1910 he led his fellow Indian peasants of
Morelos state in the Sin revolt against
dIaz and the big landowners. Later he op¬
posed presidents uadero, huexta and Car¬
ranza for fail ing to carry out land
reforms. He was assassinated by an army
officer supporting Carranza.
ZAPOTEC INDIANS, ancient native
people of SB Oaxaca. SMexico, and their
d e s c e n d a n t s . c r e a t e d a f o r m a t i v e

pre-Columbian culture about 2,000 years
ago. Monte Alban. Wof Oaxaca city, con¬
tains magniriceM ruins of tombs, stelae,
temples and plazas.
ZARATHUSTRA. See zoROASTRiAN ia t
ZEALOTS, Jewish religious and political
fana t i cs i n Pa les t i ne abou t the t ime o f
Christ. Led by Judas of Galilee and Zadok
the priest, they resisted Rome and its cot-
lab(mior HEROD the Great, but later per¬
i s h e d A D 7 0 w i t h t h e d e s t r u c t i M i o f
Jerusalem. St. simon the Apostle may have
been aZealot.
ZEBRAS, three species of striped horses
o f A f r i ca . The cha rac te r i s t i c b lack a rx l
white striped coat surprisingly makes the
animal inconspicuous at long range. The
three species—plains zebra, mountain
zebra and Gravy's zebra—differ in stripe
pattern, habitat and behavior. Plains and
mountain zebras live in permanent nonter¬
ritorial stallion groups, but mountain
zebras are adapl̂  to life in more arid
regions. Gravy’s zebras, with very narrow
stripes, are territorial animals.
ZEBU, the sacred ox of India. It has a
hump on its shoulders and adewlap under
the chin. The horns are large, up to 5fl in
the ankolc cattle of Uganda. Zebus are
used as draf t animals and for mi lk and
meat. They stand up to heat well and have
been introduced to many hot countries, in¬
cluding the southern US, where they are
immune to the Texas fever carried by
cattle ticks.

People. The Zambian people are
predominantly Bantu, with over 70 tribes
and many languages. About two-thirds
live by subsistence agriculture. There are
European and Asian minorities.
Economy. Zambia is one of the world's
top producers of copper, which accounts
for the bulk of export earnings. Cobalt is
the second-largest export earner: lead,
zinc, manganese and sulfur are also ex¬
ported. Cash crops include tobacco, sugar¬
cane and wheal. Zambia's economy wa.s
severely dislocated because of the
country’s support of Zimbabwe guerrillas
during the Rĥ esian war. Damage caused
by air raids, the disruption of transit routes
to the sea and the loss of Rhodesia as a
trade parmer thought Zambia near
economic collapse. In the 1980s Zambia
faced severe food shortages due to
drought and disease.
History. European traders and mis¬
sionaries came to Zambia in the 19ih cen¬
tury. David LIVINGSTONE came in 1855; in
1888 Cecil Rhodes led the way for British
commerc ia l in te res ts . As NRhodes ia the
area became aBritish protectorate in
1924. From 1953 to 1963 it formed part of
the Federation of Rhodesia and Nyasa-
land, vrith SRhodesia (now Zimbabwe)
and Nyasaland (now Mdawi). it became
independent in 19M, widi Kermeih kaun-
DA as president. Kauoda, who in 1972 in¬
stituted aone-party state, actively sup¬
ported blsck-nationalist movements in
Mozambique, South Africa, and white-
ruled Rhodesia. His reliance on copper as
Zambia’s sole source of revenue and hard

currency proved disastrous when the price
of copper fell during the 1970s. Kaunda's
refusal to heed the International Monet^
Fund’s austerity demands ended foreign
aid, on which Zamtaa was heavily de¬
pendent. After food riots in 1990, Kaunda
legalized opposition parties. In elections
held in Nov. 1991 he was overwhelmingly
defeated by the opposition Movement for
Muldparty Democracy headed by Frede¬
rick Chi luba.
ZANE, Ebenezer (1747-1812), American
pioneer. AQuaker, he cofounded (1769)
Zanesburg (now in WVa., renamed
Wheeling in 1806) and blazed atrail to
Maysville, Ky., known as Zane’s Trace.
ZANGWILL, Israel (1864-1926), Eng¬
l i s h w r i t e r a n d Z i o n i s t . B o r n o f E

European parents, he described Jewish life
in Chi ldren of the Ghet to (1892) ,
Dreamers of the Ghetto (1898), and The
Melting Pot (1903). aplay about US
Jewish immigrants.
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ZEBULUM, one of the 12 tribes of Israel,
an ancient division of the Jewish people.
The tribe took its name from the sixth son
boro of Jacob and his first wife, Leah.
After the Israelites took possession of the
Promised Land, Joshua div ided the new
tenitory among the 12 tribes, assigning to
the t r ibe o f Zebu lum a fe r t i l e sec t ion o f
land roughly northeast of the Plain of Jez-
reel.
Z E C H A R U H , 11 t h o f t h e M i n o r
Prophets of the Old Testament. The book,
dated c520 BC, foretells the rebirth of Is¬
r a e l . T h e m o r e a t
chapters 9-12 are of later, possibly Greek,
authorship. With haggai, Shariah urged
the rebuilding of the Temple at Jerusalem.
ZEISS, Karl (1816-1888), German opti¬
ca l manufac tu re r who founded a famous
workshop at Jena in 1846. Realizing that
optical technology had much to gain from
scient ific research, in the mid-1860s he
f o r m e d a f r u i t f u l a s s o c i a t i o n w i t h t h e
physicist Ernst Abbe.
ZEN (Chinese Ch'an), form of buddhism
which developed in China ftom AD c500
and spread to Japan cl200, exerting great
influence on Japanese culture. The word
means "meditation. 'Zen differs markedly
from traditional Buddhism, Choiring im¬
ages and ritual, scriptures and metaphy¬
sics. There are some 9,000,000 adherents
in two sects in J^an. Rlnzai Zen uses
koan (paradoxical riddles) to shock into
sudden enlightenment; Soto Zen stresses
contemplation.
ZEND-AVESTA, or Avesta, the sacred
book of ZOROASTRIANISM, written in Aves-
lan. an Iranian language similar to Vedic
Sanskrit. The Gathas (songs) derive from
Zoroaster himself, but the present Avesta
was written down in dte Sassanian pteriod
(3rd-4th centuries AD). It is the major text
of the PARSEES.
ZENGER, John Peter (1697-1746), Ger¬
man-born American printer, whose acquit¬
tal (173S) (m acharge of seditious hbel
was an important victory for freedom of
the paess. Sponsored by oj>ponents of the
unpopular New York colonial governor,
William Cosby, Zenger had founded the
New Yoric Weekly Journal in 1733, and
proceeded to publish bitter attacks on him.
At the trial he was defended by Andrew
H a m i l t o n .

ZENITH, in astronomy, the point on the
Celestial Sphere directly above an ob¬
server and exactly 90’ from the celestial
horizon, ft is directly opposite to the nadir.
ZENO OF CITIUM (C335-263 BC), an¬
cient Greek philosopher, founder of st«-

ciSM. Influenced by the cynics, he
developied acomplete philosophy, but is
most famous for declaring that only virtue
is to be desired: awise man should be in¬

different to all else, including pain,
pleasure, possessions and wealth.
ZENO OF ELEA (c450 BC). Greek phi¬
losopher, member of the eleatic school.
He is most important foi' his paradoxes,
best known of which is the "Achilles and
tortoise” paradox (in arace, the tortoise is
given astart; by the time Achilles reaches
Ste point where the tortoise was, the tor¬
t o i s e h a s a d v a n c e d — t h e r e f o r e A c h i l l e s
can never ove r take the to r to i se ) . Zeno
defended the Eleatic concept that being is
one and changeless by showing the con¬
tradictions entailed in claiming the reality
of motion and plurality.
ZEPHANIAH, Old Testament prophet. In
Che reign of King Josiah of Judah (640-
630 BC) he wrote the ninth book of the
Minor PriDphets, denouncing evil in Judah
and predicting the "Day of the Lord." The
end of the last (third) chapter, predicting
salvation for the remnant, was probably
added later.

ZEPPELIN, Coun t Ferd inand
(1838-1917), German aeronautical en¬
gineer who designed and buiit almost a
hundred powered balloons (1900 on),
called Zeppelins for him.
ZERO, in mathematics, anumber smaller
chan any finite positive number, but larger
than any finite negative number. It obeys

x ± 0 = X
x x O = 0
0 / x = 0
x ° = 1

Division by zero is an undefined opera¬
tion. Zero may be regarded as the identity
element for addi t ion in the field of real
numbers .
ZERO-BASE BUDGETING, annua l
economic planning that justifies expendi¬
ture on actual cost or need rather than on
increments of the previous year’s budget.
Zero-base budgeting is used by govern¬
ment and business as ameans of control¬
ling spending.
ZEU^ supreme god of Greek mythology.
His mother Rhea saved him from his
jealous father Cronus. Later he led the
Olympian gods in overthrowing Cronus
and the other Titans. By lot he became
god of earth and sky (Poseidon won the
sea. Hades the underworld). He ruled from
Mt. OLYMPUS, from which his thunderbolt

threatened mortals. By his wife Hera, by
Metis (Wisdom), Themis (mother of the
Seasons and Fates), Eurynome (mother of

t i c v i s i o n s i n

v o n
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Venda and Sotho. Most live in rural areas,
where they depend on subsistence agricul¬
ture. Whi tes ( former Rhodesians) ,
Coloureds (of mixed ancestry) and Asians
make up about 5% of the population.

the Muses). Mnemosyne, and Demeter he
sired many gods. Zeus’ mortal loves in¬
cluded Leda, lo, and Europa. His off-

included ATHENA and HERCU1,ES.spring
Romans equated him with Jupiter (Jove).
ZHUKOV, Geor^ Konstantinovich
(1896-1974), Soviet general, hero of the
d e f e a t o f t h e G e r m a n s a t s t a u n g r a d
(1943) and entry into Berlin (1945). After
the death of staun (who had blocked his
career), he was defense minister 1955 -
657. and briefly afull member of the
Communist Party presidium (1957).
Z I A U L - H A Q , M o h a m m a d ( 1 9 2 4 -
1988), president of Pakistan from 1977.
Army chief of staff. Zia deposed Prime
Minister Zulfikar Ali bhutto during riots

1977, imposed martial law, and ruled
dictatorially. In 1985 he lifted martial law
and permitted political parties lo function,
but in 1988 he dismissed the civilian
prime minister, dissolved the recendy
elected national assembly and provincial
governments, and declared Islamic law
supreme. He died in aplane crash perhaps
due to sabotage.
ZIEGFELD, Florenz (1869-1932), US
theatrical producer. In 1907 he launched
the Ziegfeld Follies, an annual revue
famous for its spectacular staging and
beautiful giris; it ran for 24 years. Ziegfeld
also produced musicals including Sally
(1920) and Skowboal {[921).
ZIGGURAT, brick pyramid temple built
in many cities of ancient Mesopotamia be¬
tween about 3,000 and 600 BC. More than
30 are known, with bases up to 320ft
square and original heights as much as
150ft. The bibUcal Tower of Babel may
have been aziggurat.
ZIMBABWE, formerly Rhodesia, is a
landlocked republic in the heart of
southern Africa, bordering Mozambique,
South Africa, Botswana and Zambia.
Land. Zimbabwe l ies astride ahigh
plateau between the Zambezi and Limpopo
rivers. The High veld is over 4,000ft and
extends SW-NE across the country. The
Middle Veld, land between 3,000ft and
4,000ft, is most extensive in the NW. The
Low Veld, land below 3,000ft, occupies
land near river basins in the Nand S. Mt
Inyangana in the Ehighlands rises to
8,503ft. Temperanires are moderated̂ by
altitude, ranging between 54* Fand 85* F.
Rainfall varies from 20in ayear in the W
to 60in in the E.
People. The African population is
primarily Bantu and falls into two broad
groups; the Shona and the Ndebele. Other
tribes are the Tonga, Sena, Hlengwe,

OfRcialname: Republic of Zimbabwe
Capital: Harare (formerly Salisbury)
Area: 150,873sq mi
Population: 10,720,000
Growth ra te : 2 .9%
Languages: English, Sindcbele, Chisona
Religions: Christianity. Animism
Monetary uuitfs): IZimbabwe dollar
=100 cents

Economy. Zimbabwe is amajor food ex¬
porter in Southern Africa aî  is rich in
mineral resources. Modem European
farms are vital to the economy and
produce the main cash crop, tobacco. The
black population lives mainly by subsis¬
tence farming and by raising cattle, but
new government policies have made land
a v a i l a b l e t o A W c a n s f o r c o m m e r c i a l
agriculture. Gold is the chief export; other
important minerals are iron ore, asbestos,
chrome, copper and nickel. The industrial
sector, which was expanded in response to
economic sanctions against Rhodesia in
1965, is diversified and active.
History. Bushmen paintings and tools
indicate that Zimbabwe had Stone Age in¬
habitants. Bantu tribes settled the area AD

c400. and during the !400s the Shona
civilization established an empire, calling
its capital Zimbabwe. In 1889 the British
South Af r ica Co. o f Ceci l Rhodes (a f ter
whom Rhodesia was named) obtained a
charter f rom Bri tain to colonize and ad¬
minister the area. In 1953 the country be¬
came part of the Federation of Rhodesia
and Nyasaland. In 1965, as the wave of in¬
dependence swept through Africa, Prime
Minister Ian smith’s government refused
to follow black majority rule and illegally
declared independence for white-ruled
Rhodesia. However, after years of intema-
tiona] pressure, local dissension and war¬
fare, and the brief administration of acon-

i n
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troversia] transitional government, Zim¬
babwe became legally independent in
April 1980 and Robert Mugabe was elec¬
ted prime minister, later president.

Mugabe inherited acountry in which
agricuiiure, industry, and transportation
were well develop. He encouraged
white large-scale farmers to remain, inves¬
ted heavily in irrigation, agricultural-ex¬
tens ion serv ices , and fa rmer educat ion ,
and provided health and education ser¬
vices for poor blacks. Asocialist in prin¬
ciple, Mugabe was not viewed as per¬
sonally corrupt. Nevertheless, he estab¬
lished aone-party state in which corrup¬
tion was extensive, in 1990, to qualify for
World Bank and International Monetary
Fund aid. he undertook reforms to reduce
the size of government and to make the
economy more competitive. These steps
were nullified by adisastrous drought that
began in 1992 and affected all of southern
Af r i ca .

ZIMBABWE, ruined city in the country
of Zimbabwe (formerly Rhodesia), 17mi
SE of Fort Victoria. Started AD clOOO by
the Shona people, the city has amassive
oval stone wall surrounding afortress and
a"temple.” The site was occupied and
developed through several centuries.
ZIMBALIST, Efrem (1890-1985), Rus¬
s i a n - b o r n U S v i r t u o s o v i o l i n i s t . H e
di rected the Cur t is Inst i tu te o f Music in
Philadelphia, 1941-68, and composed
several pieces for violin and orchestra.
ZINC (Zn), bluish-white metal in Group
IIB of the PERIODIC TABLE, an anomalous
transition element. It occurs naturally as
sphalerite, smithsonite, hemimorphite and
wurtzite, and is extracted by roasting to
the oxide and reduction with carbon. It is
used for galvanizing; as the cathode of dry
cells, and in alloys including brass.

Zinc is avital trace element, occurring
in red blood cells and in insuun. Chemi¬
cally zinc is reactive, readily foiming
divalent ionic salts (Zs?*), and zincates
(ZnOi^") in alkaline solution; it forms
many stable ligand complexes. Zinc oxide
and sulfide are used as white pigments.
Z i n c c h l o r i d e i s u s e d a s a fl u x , f o r
fireproofing, in dentistry, and in the
manufacture of BArrERiE.s and fonoicides.
AW 65.4, mp 420' C, bp 907’C. sg 7.133
(25'C).
ZINJANTHROPUS, fossil found in 01-
duvai Gorge, Tanzania, in 1959 by Mary
D. Leaky. It has been dated by isotopic
methods to 1.750,000 years ago. The mas¬
sive adult skull, almost complete, was as¬
sociated with Oldowan stone tools and a

very rich vertebrate fauna on an extensive
occupation surface representing the shore
o f a n a n c i e n t l a k e . I t w a s c o n t e m ¬

poraneous with another early homonid
designated Homo habilis.
ZINNIA, genus of about 15 species of
herbs and shrubs in the family Asteraceae,
native primarily to North America. They
have stiff, hairy stems; oval or lance¬
shaped leaves arranged opposite each
other and often clasping the stem; and
solitary or cone-shaped clusters of flower
beads with yellow or purplish-brown
flowers and ray flowers in many colors.
ZION, in the Old Testament, the ancient
citadel of David, on the SE hill of Jerusa¬
lem. In awider sense it symbolizes the
whole of Jerusalem, and also the Jewish
people and their aspirations.
ZIONISM, the movement to establish a
Jewish nat ional home in Palest ine. Ever
since the destruction of their state in AD
70, the Jews retained their identity and
kept alive their dream of an eventual
return from exile. The dream turned into a
political movement in the 19th century,
largely in response to persecution of Jews
in Russia and Austria, and Jewish farmers
and artisans began to settle in Palestine.
The decisive impetus came in 1897, when
Theodor herzl organized the first World
Zionist Congress, after which Zionist
groups were established all over the
world. In 1903 the British government of¬
fered the Jews ahome in Uganda, but this
was rejected. Leadership of the Zionist
movement was assumed by Chaim weiz.
MANN, who was largely responsible for the
BALFOUR DECLARATION (1917). For the set¬
ting up of the Jewish stale (1947) see jews.
PAI.EST1NE-. I.SRAB1.. A1975 UN resolution,
initiated by the Soviet bloc and the Arab
states, that equated Zionism with racism
was repealed in 1991.
ZION NATIONAL PARK, established
in 1919 and coverir̂  147,035 acres in SW
Ut. It is noted for its canyons with multi¬
colored rock formations.
ZIP CODE, five-digit number introduced
i n ( h e U S i n 1 9 6 3 f o r i n c l u s i o n i n a l l
addresses to expedite domestic mail ser¬
vice. The first three digits identify the sec¬
tion of the country to which the item is
destined, the last two digits the specific
post office or zone of the addressee.
ZIRCON (ZrSi04). hard silicate mineral,
amajor ore of zirconium, of widespread
occurrence. It forms prismatic crystals in
the tetragonal system, which when
transparent are used as gems. They may be
colorless, red, orange, yellow, green or
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to redistr ibute desirable impuri t ies
uniformly throughout the matuial.
ZOO, or zoological garden, acollection
of wild-animal species preserved for
public education, scientific research and
the breeding of endangered species. The
first modem zoo was that of the Royal
Zoological Society at Regent’s Park. Lon¬
don, established in I826.
ZOOGEOGRAPHY, the study of the
geographical distritmtion of animal
species and populations. Physical barriers,
such as wide oceans and mountain ranges,
major climatic extremes, intense heat or
cold, may prevent the spread of aspecies
into new areas, or may separate two pre¬
viously like populations, allowing them to
develop into distinct species. The presence
of these barriers to movement and inter¬
breeding. both now and in the past, are
r e fl e c t e d i n t h e d i s t r i b u t i o n s a n d l a t e r

adaptive radiations of animal species,
resulting in the zoogeograi^ical distribu¬
tions we find today.

The major zoogeographic regions of
the world are the Ethiopian (sub-Saharan
Africa); the Oriental (India and SE Asia);
the Australasian (including Australia, New
Guinea and New Zealand); the Neotropi¬
cal (Central and South America), and ̂ e
Holarctic (the whole northerly region,
o f t e n d i v i d e d i n t o t h e N e a r c t i c — N o r t h
America—and the Palearciio—most of
Eurasia with NAfrica).
ZOOLOGY, the sc ien t ific s tudy o f
animal life. Originally concerned with the
classification of animal groups (see
ANIMAL KINGDOM). Comparative anatomy
a n d P H Y S I O L O G Y, t h e s c i e n c e n o w
embraces studies of EvoumON, genet ics,
E M B R Y O L O G Y, B I O C H E M I S T R Y, A N I M A L B E ¬
HAVIOR and ECOLOGY.
ZOOPLANKTON, the animal elements
of the plankton, made up of small marine
animals, protozoa, and, priodpaily, the
larvae of other marine creatures, mainly
MOLLUSKS and Crustacea.
ZORACH, Wimatn (1887-1966). Lithu-
anian-bom US sculptor. Abandoning his
early painting career, he turned to tradi¬
t ional works of carved wood and s tone,
noted for their simplicity and monumental
character. Hiey include Spirit of the
D a n c e ( m 2 ) .
ZOROASTRIANISVL Persian religion
based on the teachings of Zoroaster
(Greek form of Zarathustra). asage who
lived in the 6th century BC. It was
founded on the old Aryan folk-religion,
but abolished its polytheism, establishing
two predominant spirits; Ahura-Mazda

blue, and have ahigh refractive index.
Notable occurrences are in Sand SE Asia,
Australia and New Zealand.
ZIRCONIUM, chemical element; symbol
Zr; atwi. 91.22; ai.no. 40; valence +2, +3,
and 44. ^rconium is found in abundance
in S-type stars, and has been identified in
the sun and meteorites. Analysis of lunar
rock samples obtained during the various
Apollo missions to the moon show a
sî risingly high zirconium oxide content,
compared with terrestrial rocks.
ZITHER, CTRiNGBD INSTRUMENT related to
the DULCIMER and psaltery. It is placed
across die knees and the strings, which
st re tch across asha l low sound box , a re
plucked. The zither is atraditional folk
instrument of central Europe.
ZODIAC, the band of the heavens whose
outer limits lie 9' on each side of the
ecliptic. The 12 main constellations near
the ecliptic, corresponding to the 12 si^
of the zodiM, are Aries: Taurus; Gemini;
Cancer Leo; Virgo; Libra; Scorpio: Sagit¬
tarius: Capricorn; Aquarius; Pisces. The

.orbits of all the planets except Pluto lie
within the zodiac and their positions, as
that of die sun, are important in astrolo¬
gy. The 12 signs are each equivalent to
30' of arc along the zodiac.
ZODIACAL LIGHT, band of Ughl in the
night sky, thou^i to be caused by sun-
li^i reflected from meteoric particles
concentrated in the plane of the zodiac, or
ecliptic. The light is seen in the west after
twilight and in the east before dawn.
ZOG (1895-1961). k ing of Albania
192^39. After serving in the Austrian
army he was made premier (1922--24,
1925-28), and proclaimed himself king.
He fled when the I t a l i a iLs i nvaded and

spent the rest of his life in exile.
ZOL^ Emile (1840-1902), French
nove l i s t and founder o f na tu ra l i sm. H is
works proclaim his "scientific" vision of
life determined entirely by heredity and
e n v i r o n m e n t . H i s fi r s t s u c c e s s , T h i r i s e
Raquin (1867), was followed by the
Rougon-Macquan cycle (20 volumes.
1871-93) depicting, with powerful and
often lurid realism, the fortunes of acon¬
temporary family. It includes his cele-
braled studies of alcoholism (The Dram¬
shop, 1877), prostitution (Nana, 1880) and
life in amining community (Germinal
1885). In 1898 Zola ihrewhimself into the
DREYFUS AFFAIR With the pamphlet
J'accuse. attacking ihe army.
ZONE MELTING, an industrial techni¬
que in which atraveling molten zone is
tised to sweep impurities out of material or
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(Onnazd), the spirit of light and good; and
Ahriman, the spirit of evil and darkness
(see duausm). Zoroastrianism includes the
belief in eternal reward or punishment
after death according to mao’s deeds. Its
scriptures are the zend-avesta. Almost
wiped out in the 7th century by the Mus¬
lim conquest of Persia, Zoroastrianism
survives among the Parsees.
ZOSHCHENKO, Mikhail (1895-1958),
Russ ian humor i s t , bom in the Uk ra ine .
His popular short stories of the 1920s
satirized everyday Soviet life. Although
his works became more convent iona l in
the 1930s, he was attacked by the party
and expelled from the Union of Soviet
Writers in 1946. He was rehabilitated after
Stalin’s death.
ZUCCHINI, anuual summer squash of
the family Cucurbiiaceae. It is bush plant
with large leaves. The edible blossoms are
gold; the frTiits are cylindrical with dark-
green skins, though some varieties are
pale green or gold. Zucchini is eaten raw
o r c o o k e d , a n d i s a v a l u a b l e s o u r c e o f
v i tamins Aand Cand of ca lc ium.
ZUKERMAN, Pinchas (1948-), Israeli-
born v io l in is t , v io l is t and conductor who
came to New York (1962) as aprotdgd of
Isaac STERN. He performed with orchestras
throughout the world and made his con¬
ducting debut in 1974.
ZUKOR, Adtrfpb (1873-1976), Hun-
garian-bem US Him executive, afounder
of Paramount Pictures, of which he was
president (1917-35) and later chairman.
His interest was in distributing rather than
making films.
ZULU, anation of Nguni-speaking people
in Natal, Republic of South Africa. They
are abranch of southern Bantu and have
close ethnic, linguistic, aiKl cultural lies
with the Swazi and Xhosa. The Zulu na¬
tion numbered nearly 4,200.000 in the
early 1990s.
ZULULAND, the NE region of Natal
P r o v i n c e , S o u t h A f r i c a . I t b o r d e r s o n
Mozambique (N), the Indian Ocean (E),
Swaziland (W) and the Buffalo and
Tugela nvers (S and SV^. It produces
sugarcane, cotton and maize. Cattle rais¬
ing is the traditional occupation of the
Zulus, aBantu people who comprise most
of the population. Traditionally they live
in beehive-shaped huts in fenced com¬
pounds called kraals. Zululand was an¬
nexed by the British in 1887 after
prolonged Zulu resistance to white con¬
quest. Many Zulu men now work as
MIGRANT LABOR in mines and cities.
ZUNI INDIANS, North American pueblo

INDIANS of the Zunian linguistic stock.
’They were first discovered by the Spanish
in 1539. The Zimi live mainly by agricul¬
ture and produce firre jewelry. ’ITiey have
retained their ancient religion, which they
celebrate in magnificent festivals noted for
their dancing and costumes. About 4,CXX)
live live at Zufti, WN.M.
ZURBABAN, F ranc isco de (1598-
1664), Spanish baroque painter. He was
influence by caravaqgio and is known
for his realistic and chiaroscuro treatment

of religious subjects and still-lifes. Among
his masterpieces is Tke Apotheosis of St.
Thomas Aguinas (1631).
ZURICH, city in NSwitzerland, largest
city and chief economic, banking and
commercial center. It l ies on Lake Zurich
and the L immac and S ih l r i vers . Zur ich

manufactures textiles, paper and machine
tools. The site was once occupied by
Neolithic lake-dwellers, Celtic Helvetii
and Romans. Pop 344,000.
ZWEIG, Arnold (1887-1968), German
novelist. He wrote an eight-vol. epic that
includes his best-known novel, TTte Case
of Sergeant Grischa (1927), which power-
ftilly indicted militarism in its description
o f W W I a n d i t s e f f e c t s o n G e r m a n
society.
ZWEIG, Stefan (1881-1942), Austrian
biographer and novelist. He is best known
for his psychological studies of historical
figures and writers such as Erasmus, Maiy
(Jueen of Scots and Balzac.

He wrote of European culture in The
Tide of Fortune (\92%).
ZWINGLI, Huidreich or Ulrich (1484-
1531), influential Swiss leader of the
REFORMATJON. In 1523 the city of Zurich
accepted hi.s 67 Articles demanding such
reforms as the removal of religious im¬
ages, simplification of the Mass and the
introduction of Bible readings. Zwingli
was killed in the war between the Catholic
and Protestant cantons.

ZWORYKl^ Vladimir Kosma (1889-
1982) , Russ iao-bora US e lec t ron ic e iv -

gineer regarded as the father of modem
television; his kinescope (patented 1924),
little adapted, is our modem picture tube;
and his iconoscope, though now obsolete,
represents the basis of the first practical
television camera. He also made important
contr ibutions to the electron microscope.

ZYGOTE, CELL produced by the fusion of
t w o G A M E T E S a n d w h i c h c o n t a i n s t h e
diploid chromosome number. The off¬
spring is then produced by mitotic
division (see mitosis) of the zygote to give
2,4,8,16,32... 2” cells.
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T H E 1 9 9 0 U N I T E D S TAT E S C E N S U S

Regions commonly rererred to in (he US Census:

N O R T H E A S T ( N E ) 9 s t a t e s
(ME. NH. VT. MA. Rl . CT, NY. PA. NJ)
Maine. New Hampshire, Vermont, Mas-
sachu . se t l s . Rhode i s l and , Connec t i cu t ,
New York. Pennsylvania. New Jersey

SOUTH (S) 16 stales
( D E . M D . W V, V A , N C . S C . G A , F L ,
AL. MS, TN. KY. AR. LA. TX. OK)
Delaware, Maryland, West Virginia. Vir¬
ginia. North Carolina. South Carolina.
Georgia, Florida, Alabama. Missis.sippi.
Tenne.ssee.
Louis iana, Texas, Oklahoma

MIDWEST (MW) 12 slates
( M I , O H . I N . I L . W l . M N . l A , M O . N D ,
SD. NE. KS)
Michigan. Ohio. Indiana, Illinois. Wiscon¬
s i n . M i n n e s o t a , I o w a , M i s s o u r i , N o r t h
Dakota. South Dakota, Nebraska, Kansas.

WEST(W) 13 states
(WA. OR. CA, NV. ID, UT. AZ, MT,
W Y. C O . N M . H I . A K )
Washington, Oregon, California, Nevada,
Idaho, Utah. Arizona, Montana, Wyom¬
ing. Colorado, New Mexico, Hawaii,
A l a s k a

Kentucky. A r k a n s a s .
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1990 POPULATION FOR ALL PERSONS

United Sutes
Regions and Divisions
States

Nonh Dakota
South Dakota
Nebraska
Kansas
Delaware

Maryland
D i s t r i c t o f C o l u m b i a

Virginia
West Virginia 

.. 638.800

. , 6 9 6 . 0 0 4
, U S 7 8 . 3 8 5
. 2 . 4 7 7 . 5 7 4
. . 6 6 6 . 1 6 8
. 4 . 7 8 1 . 4 6 8

.606,900
.6.187,358
.1.793.477

248.709.873Uni ted S to les

. 5 0 . 8 0 9 , 2 2 9

. 1 3 . 2 0 6 . 9 4 3
1 3 7 . 6 0 2 . 2 8 6

Nonhea.sl Region ...
New England Div ..
M i d d l e A t l a n t i c D i v

5 9 . 6 6 8 . 6 3 2
Ea.si North Central 4 2 . 0 0 8 . 9 4 2
West North Central 1 7 . 6 5 9 . 6 9 0

Midwest Region

N o r t h C a r o l i n a . .
S o u t h C a r o l i n a . .

Georgia
Florida

Kentucky
Tennessee
Alabama 

Mississippi
Arkansas 

6,628.637
3.486.703
6.478.216
12.937,926
3.685.2%
4.877.185
4.040.587
2.573.216
2.3.50.725

85.445.9.30
43,566.853
15.176.284
26.702.793

South Region
South Atlantic Div 
East South Central 
West South Central 

52.786.082
13.658.776
39.127J06

West Region
Mountain Division

PaciOc Division 

. 1 , 2 2 7 . 9 2 8
, 1 . 1 0 9 0 5 2
. . . 5 6 2 . 7 5 8

6,016.425
.1,003.464

3 . 2 8 7 . 11 6

1 7 . 9 9 0 . 4 5 5
. 7 . 7 3 0 . 1 8 8

Maine

New Hampshire
Vermont
M a s s a c h u s e t t s .
R h o d e I s l a n d . .
C o n n e c t i c u t . . .
New York

New Jersey .. -.

L o u i s i a n a . . .
( ^ l a h o m a . .
Texas 
M o n t a n a . . .
Idaho 

Wyoming., .
C o l o r a d o . . .
N e w M e x i c o
A r i z o n a . . . .

. 4 . 2 1 9 . 9 7 3
. 3 , 1 4 5 . 5 8 5
16 .986 ,510
. . 7 9 9 . 0 6 5
. 1 . 0 0 6 . 7 4 9
. , 4 5 3 . 5 8 8
. .3 .294„394
, l _ 5 1 5 . 0 6 9
. 3 , 6 6 5 . 2 2 811 . 8 8 1 . 6 4 3

10.847.1 IS
. 5 J 4 4 . I 5 9
11 .4 .30 .602
. 9 . 2 9 5 J 9 7
. 4 . 8 9 1 . 7 6 9

. 4 . 3 7 5 . 0 9 9

. 2 . 7 7 6 . 7 5 5

.5.117.073

Pennsylvania
Ohio
I n d i a n a . . . .

I l l i n o i s . . . .

Michigan ..
W i s c o n s i n . .
M i n n e s o t a . .
Iowa
M i s s o u r i . . .

Utah
Nevada 
Washington . . . .
Oregon
California 
Alaska

Hawaii

1,722,850
1201.833
4,866.692

2.842J21
29.760.021
550.043
1.108.229
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A L A B A M A
Total population
SEX Male 

Female

AGE Under 3years 
5to 17 years 
I8io20years 
2! to 24 years 
25 to 44 years 
45 to 54 years 
55 to 59 years 
60 to 64 years 
6510 74 years 
75 to 84 years 
85 years and over 
Median age 

Under 18 years
Pereem of total population ...

65 years and over
Percent of total population ...

H O U S E H O L D S B Y T Y P E
Total households

A L A S K A
Total population
SEX Male

Female 

AGE Under 5years
5to 17 years
18 to 20 years
21 to 24 years
25 to 44 years
45 to 54 years
55 to 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 years and over
Median age

Under 18 years
Percent of total population

65 years and over
Percent of total population

H O U S E H O L D S B Y T Y P E
Total households

4 . 0 4 0 . 5 8 7
1.9.^6.162
2 . 1 0 4 . 4 2 5
. . 2 8 3 . 2 9 5
. . 7 7 5 . 4 9 3
. . 2 0 5 . 5 5 7
. . 2 3 7 . 7 7 8
1 .232 .067
. . 4 1 9 . 4 2 1
..18.3.677
. . 1 8 0 . 3 1 0
. . 3 0 1 . 2 1 8
. . 1 7 3 . 2 6 4
. . . 4 8 . 5 0 7

5 5 0 . 0 4 3
2 8 9 . 8 6 7
2 6 0 . 1 7 6
.54.897
117.447
. 2 2 , 9 3 4
. 3 2 . 9 1 3
2 1 6 . 0 6 2
.53,929
.16,595
.12.897
. 1 5 . 5 4 8
. . 5 J 7 0

I J 5 I
.33 .0 2 9 . 4

1 . 0 5 8 , 7 8 8 1 7 2 , 3 4 4
.26 .2 3 1 . 3

. 5 2 2 . 9 8 9 2 2 3 6 9
12.9 4 . 1

1 3 0 6 . 7 9 0 1 8 8 . 9 1 5
Family households(families) 1 3 2 2 1 3 7
Married-couplefamilies ..
Percent o f to ta l hous^ to lds

Familyhouseholds(families) 1 . 1 0 3 . 6 3 5
8 5 8 3 2 7Married-couplefamilies .

Percent o f to ta l households
106,079

3 7 , 0 5 6 - 2
Other family, male householder
Olher family, female householder 2 0 1 . 2 2 0

.402,955

. 4 4 . 2 8 8 Other family, male householder
Other family, female householder 1 8 . 2 2 9

5 6 . 0 7 8

8 3 2 9

Nonfamily households ....
Percent o f to ta l households

Nonfamily households
Percent of total households,26 .7 2 9 . 7

Householder living alone 
Householder 65 years and over.

Persons living in households ...
Persons per household 

GROUP QUARTERS
Persons living in group quarters .

Insmutionalizedpcisons
Other persons in group quarters

R A C E A N D H I S PA N I C O R I G I N
W h i l e
B l a c k

. . 3 5 8 , 0 7 8

. . 1 5 4 , 1 9 1
3 . 9 4 8 . 1 8 5

Householder living alone
Householder 65 years and over ... -,

Persons living in households
Peison.s per household

GROUP QUARTERS
Persons living in group querlcrs
lnsliiulionalizedperson.s
Other persons in group quarters

R A C E A N D H I S PA N I C O R I G I N
White
Black 
Percent of total population

American Indian. Eskimo, or Aleut.... 85,698
Percent of total population

Asiunor Pacific Islander

Percent of total population
Other race

Hispanic origin (of any race)
Pcrccnl of total population

Total housing units
O C C U P A N C Y A N D T E N U R E

Occupied housing units
Owner occupied
Pereem owner occupied,
Rcnieroccupied

Vacant housing units
Forsco-sonal.recreational

Homeowner vacancy rule (percent) .
Rental vacancy rale (percent)
Persons per owner-occupied unit ...
Persons per renter-occupied unit ...
Units with over Iperson per room .... 16.201

.41.826

. . 5 . 7 3 7
5 2 9 3 4 2

.2 .62 2 . 8 0

. 9 2 . 4 0 2

. 5 1 3 8 3

. 4 0 . 8 1 9

20 .701

. 4 3 7 4
16 .127

2 . 9 7 5 . 7 9 7
1 . 0 2 0 . 7 0 5

4 1 5 . 4 9 2
. 2 2 . 4 5 1

Percent of total population
A m e r i c a n I n d i a n , E s k i m o , o r A l e u t . . . . 1 6 3 0 6

Percent of total population
A s i a n o r P a c i fi c I s l a n d e r . . .

Percent of total population
Other race

.25 .3 4 . 1

. 0 . 4 15.6
. 2 1 . 7 9 7 19 ,728

, 0 . 5 .3.6
. . 5 . 7 8 2
. 2 4 , 6 2 9

. 6 . 6 7 4
17 .803Hispanic origin (of any race)

Pereem of loiai population
Total housing units

, 0 . 6 3 . 2
1 . 6 7 0 . 3 7 9 2 3 2 , 6 0 8

O C C U P A N C Y A N D T E N U R E
Occupied housing units ..

Owner occupied 
Percenlowneroccupied .
Rcnieroccupied 

Vacant housing units ....
For sca.sonal. recreat ional

1 3 0 6 , 7 9 ( 1
1 , 0 6 1 . 8 9 7

1 8 8 . 9 1 5
1 0 5 , 9 8 9

. 7 0 . 5 56.1
. 4 4 4 . 8 9 3
. 1 6 3 3 8 9
. . 3 5 . 6 0 9

8 2 . 9 2 6
4 3 . 6 9 3
16.991

Homeowner vacancy rale (percent)
Rental vacancy rate (percent)
Persons per owner-occupied unit ..
Persons per renter-occupied unit -.
Units with over Iperson per room .

4 3
. 9 , 4 8 . 5

, 2 . 7 0 2 . 9 7
. 2 . 4 4 2 . 5 8

. 5 2 . 9 2 7
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A R K A N S A S
Total population 
SEX Male

Female

AGE Under 5years
5to 17 years
1810 20 years
2! 10 24 years
25 to 44 years
45 to 54 years
55 to 59 years
60(0 64 years
65 to 74 years
75 to 84 years
85 years and over
Median age 

Under 18 years 
Percent of total population ...

65 years and over 
Percent of total population .. .

H O U S E H O L D S B Y T Y P E
Total houseliolds

A R I Z O N A
Total population
SEX Male

Female 

AGE Under 5years
5to 17 years
18 to 20 years
21 to 24 years
25 to 44 years
45 to 54 years
55 to 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 years and over
Median age

Under 18 years
Percent of total population

65 years and over 
Percent of total population

H O U S E H O L D S B Y T Y P E
Total households 

Family households(families) ...
MarriedHtoupIc families
P e r c e n t o f t o t a l h o u s e h o l d s . . .

Other family, male householder
Other family, female householder -. -142.320

Nonfamily households
Percen t o f l o ta ! househo lds . .

Householderlivingalone
Householder 65 years and over

Persons living in households  3.584.545
Persons per household .

GROUP QUARTERS
Persons living in group quarters 8 0 . 6 8 3

4 1 5 0 8

Other persons in group quarters 3 9 , 1 7 5
R A C E A N D H I S PA N I C O R I G I N

White
Black 

Percent of total population
American Indian. Eskitiw. or Aleut ...203.527

Percent of total population
As ian o r Pac i fic i s l ande r .

Percent of total pi^ulalion
Other race  .

3.665.228
1.810.691
1,854,537
. . 2 9 2 . 8 5 9
.. 688.2W
. . 1 7 2 . 0 6 3
. . 2 2 0 . 6 1 7

1.163,607
. . 3 4 9 . 5 1 6
.. 146,658
.. 152,874
- . 2 9 0 . 0 4 4
- . 1 5 1 . 0 1 3
. . . 3 7 , 7 1 7

.2,350,725

. 1 , 1 3 3 , 0 7 6

. 1 . 2 1 7 , 6 4 9

. . 1 6 4 , 6 6 7

. - 4 5 6 , 4 6 4

. . 1 0 9 , 8 7 9

.. 127,177

. . 6 8 5 , 7 4 8

. . 2 4 3 J 3 7

. . 1 0 5 . 8 11

. . 1 0 7 . 5 8 4

. . 1 9 5 . 9 6 1

.. 118.881

. . . 3 5 . 2 1 6
3 2 - 2 3 3 , 8

9 8 1 . 11 9 6 2 1 . 1 3 1
2 6 . 8 2 6 . 4

478,774 350,058
13.1 1 4 . 9

1 ,368 .843
. 9 4 0 . 1 0 6
.747,806

8 9 1 . 1 7 9

Familyhouseboldsffajnilies) 6 5 1 . 5 5 5
5 2 7 . 3 5 8Mairicd-couple families ..

Percent o f to ta l households5 4 . 6 5 9 . 2
4 9 , 9 8 0 Other family, male householder

Other family, female householder  9 8 , 9 2 4
Nonfamily households ....
Percent o f to ta l households

2 5 , 2 7 3

4 2 8 . 7 3 7 2 3 9 , 6 2 4
3 1 . 3 2 6 - 9

3 3 7 . 6 8 1
11 9 , 2 8 7

Householderlivingalone 2 1 3 . 7 7 8
Householder 65 years and over

Persons living in households 2 . 2 9 2 , 3 9 3
2 . 5 7

103 J86

2 . 6 2 Persons per household ..
GROUP QUARTERS

Persons living in group quarters 5 8 , 3 3 2
Institutionalized persons 
Other persons in group quarters ....

R A C E A N D H I S PA N I C O R I G I N
W h i t e

Institutionalized persons 3 4 . 2 2 3
2 4 . 1 0 9

2.96.3.186
. 11 0 . 5 2 4

1 . 9 4 4 , 7 4 4
. 3 7 3 . 9 1 2B l a c k

3 . 0 Percent of total population
American Indian. Eskimo, or Aleut.... 12.773

Percent of total population
As ian o r Pac ific i s lander . .

Percent of total population
Other race 

1 5 . 9

5 . 6 0 - 5
55,206 12 .530

1.5 0 . 5
3 .32 .785
6 8 8 . 3 3 8

. 6 . 7 6 6
19 .876Hispanic origin (of any race)

Percent of total population .
Total housing units

Hispanic origin (of any race)
Percent of total population

Total housing units
18-8 0 . 8

I . 6 5 9 A 3 0 1 , 0 0 0 . 6 6 7
O C C U P A N C Y A N D T E N U R EO C C U P A N C Y A N D T E N U R E

Occupied housing units
Owner occupied
Percent owner occupied
Renteroccupied

Vacant housing units 
For seasonal, recreational

Homeowner vacancy rate (percent)
Renta) vacancy rate (percent)
Personsper owner-occujMed unit ..
Persons per renter-occupied unit ..
Units with over 1person per room ,,. .lOI .636

1.368 .843
, , 8 7 8 J < 6 1

(Occupied housing units
Owner occupied 
Percent Owner occupied 
Renteroccupied

Vacant housing units
For seasonal, recreational 

Homeowner vacancy rate (percent)
Rental vacancy rale (percent) ....
Persons per owner-occupied unit .
Persons per renter-occupied unit ..
Units with over Iperson per room ..,.33.197

8 9 1 . 1 7 9
6 1 9 . 9 3 8

6 4 . 2 6 9 , 6
4 9 0 , 2 8 2
2 9 0 _ 5 8 7
. 9 6 . 1 0 4

2 7 1 , 2 4 1
1 0 9 , 4 8 8

. 1 8 , 2 2 4
3.7 2 . 4

15.3 10.4
2 . 7 1 2,61
2 . 4 6 2 . 4 8



C E N S U S D A T A 1 3 4 9

C A L I F O R N I A
Tolul poptilaiion 29.760.02I
SEX Male 

Female 

C O L O R A D O
Total population
SEX Male

Female 

AGE Under 5years
5to I7 years
18 to 20 years
2i to24 years
25 to 44 years
45 to 54 years
55 to 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 years and over
Median age

Under I8 years
Percent of total population ...

65 years and over
Percent of total population ...

H O U S E H O L D B Y T Y P E
Total households 

Familyhouseholdsiramilies).
Married-couple families ....
P e r c e n t o f t o t a l h o u s e h o l d s .

Other family, male householder
Other family, female householder ... I24.S69

Ntmfamily households
Percen t o f t o ta l househo lds . .

Householderl ivingalone ... .
Householder 65 years and over

Persons living in households 3 . 2 1 4 , 9 2 2
Persons per household

GROUP QUARTERS
Persons living in group quarters
Institutionalized persons
Other persons in group quarters

R A C E A N D H I S PA N I C O R I G I N
White
Black 

Percent of total population
A m e r i c a n I n d i a n . E s k i m o , o r A l e u t . . . . 2 7 . 7 7 6
Percent of total population

A s i a n o r P a c i r i c i s l a n d e r . .

Percent of total population
Other race

3.294J94
1.631.295
1,663.099
252.893
608J73
148.197
187.328
1.179.936
336.671
130,193
I2U60
194,527
101.963
32.953

14,897.627
14,862,394
.2397.715
. 5 3 5 3 . 0 1 0
,1.411.200
,2.001,057

25 to 44 years 1 0 3 2 5 , 6 9 2
2.902369
1 . 1 3 3 . 9 0 7
1.099319
1 . 8 5 7 3 2 1
. . 9 7 9 3 2 4

..299.107

AGE Under 5years
5to 17 years
18 to 20 years
2! to 24 years

45 to 54 years 
55 to 59 years 
60 If) 64 years 
65 to 74 years 
75 to 84 years 
85 years and over 
Median age 

Under 18 years
Perceniof total population ...

65 years and over
Percent of total population ...

H O U S E H O L D S B Y T Y P E
To t a l h o u s e h o l d s 1 0 . 3 8 1 . 2 0 6 . .

. 31 .5 3 2 . 5
7.750.725 8 6 1 . 2 6 6

,26 .0 26.1
3.135352 3 2 9 , 4 4 3

1 0 3 10.0

1,282.489
854314
690,292

Family households (families) 7 . 1 3 9 . 3 9 4
5.469.522Married-couple families ..

Percent of total hou.scholds 5 3 . 8.52 .7

Other family, male householder
Other family, female householder.. 1.192,180

3 3 4 1 . 8 1 2

. 4 7 7 , 6 9 2 3 9 . 3 5 3

4 2 8 3 7 5Nonfamily households ....
Percent of total households 3 3 . 43 1 . 2

2.429367
. , 8 1 8 3 2 0

3 4 0 . 9 6 2
. 9 5 . 8 4 9

HouseholdeT living alone
Householder 65 years and over

Persons living in households 29.008.161
Persons per household 

GROUP QUARTERS
Persons living in group quarters

Institutionalized persems
Other persons in group quarters ....

R A C E A N D H I S PA N I C O R I G I N
W h i t e
B l a c k

2 . 7 9 2 . 5 1

7 9 . 4 7 2
3 5 . 9 7 6
4 3 . 4 %

. 7 5 1 , 8 6 0

. 3 7 6 . 3 7 4

. 3 7 5 . 4 8 6

2 . 9 0 5 . 4 7 4
. 1 3 3 . 1 4 6

20.524.327
.2.208.801

4 . 0Percent of total population
American Indian. Eskimo, or Aleut 2 4 2 . 1 6 4

Percent of total population
A s i a n o r P a c i fi c I s l a n d e r . . .

Percent of total population
Other race

.7,4

0 . 8.0.8
5 9 . 8 6 22 . 8 4 5 . 6 5 9

1 . 8.9.6
1 6 8 . 1 3 6
4 2 4 , 3 0 2

3 . 9 3 9 . 0 7 0
7.687.938Hispanicorigin(ofanycace)

Percent of total population 
Total housing units 
O C C U P A N C Y A N D T E N U R E

Occupied housing units 1 0 . 3 8 1 . 2 0 6
5.773,943

Hispanic origin (of any race)
Percent of total population

Total housing unils
O C C U P A N C Y A N D T E N U R E

Occupied housing units  1 . 2 8 2 , 4 8 9
7 9 8 3 7 7

12.9.25 .8
1 . 4 7 7 , 3 4 911 . 1 8 2 3 8 2

Owner occupied
Percent owner occupied .
Renleroccupied

Vacant housing units ....
For sea.sonal. recreational

Owneroccupied 
Percent owneroccupied
Renteroccupied 

Vacant housing unils ,..
For seasonal, recreational

.55 .6 5 2 . 2
4 8 4 3 1 2
1 9 4 . 8 6 0
. 6 3 . 8 1 4

4 . 6 0 7 . 2 6 3
. . 8 0 1 . 6 7 6
. . 1 9 5 . 3 8 5

3 , 3. 2 . 0 Homeowner vacancy rate (perceml
Rental vacancy r«e (percent)
Persons per owner-occupied unit..
Persons per renter-occupied unit ..
Units with over 1person per room 3 8 . 1 3 9

Homeowner vacancy rate (percent)
Rental vacancy rate (percent) .....
Persoosperowner-occupiedunii .
PervMis per renter-occupied unit..
Units with over Iperson per room .. 1375377

11.4.5.9
1 6 6.2 .84
1 2 5.2 .74



1 3 5 0 C E N S U S D A T A

D E L A W A R E
Total pi^utaiion 
SEX Male

Female

AGE Under Syears
Sto 17 years
IS to 20 years
21 to 24 years
2510 44 years
45 to 54 years
5510 59 years
6010 64 years
65 to 74 years
7510 84 years
85 years and over
Median age 

Under 18 years 
Percentortoial population 

65 years and over 
Percenioftotal population 

H O U S E H O L D S B Y T Y P E
Total Kouseholds

Familyhousehoidslfamilies) ..
Married-couple families 
Pe rcen t o f t o ta l househo lds . . .

Other family. male householder
Other fomily. female householder .... 29.319

Nonfemily households 
Percent of tout] households

Householder living alone
Householder 65 years and over

Persons living in households
Persons per household

GROUP QUARTERS
Personslivingingroupquarters
InsiituUonalized persons
OtherpersonsingnMipquaners .. .

R A C E A N D H I S PA N I C O R I G I N
White

Black 
Percent of total population 

American Indian, Rkimo. or Aleut..
Percent of total population 

Asian or Pacific Islander

Percem of total population 
Other race 

Hispanic origin (of any race)
Percenioftotal population 

Total housing units
( X : C U PA N C Y A N D T E N U R E
Occupied housing units

Owner occupied 
Percem owneroccupied 
Renter occupied

Vacant bousing units
Forseasonal.recrealiona! 

Homeowner vacancy rate (percent),..
Rental vacancy rate (percent) 
Personsperowner-occupiedunii ...
Persons per renter-occupied unit
Units with over Iperson per room ..

C O N N E C T I C U T
Total population 
SEX Male

Female 

AGE UnderSyears
5io 17years
18to20years
21 to 24 years
25 to 44 years
45 to 54 years
55 to 59 years
60 to 64 years
65 to 74 years
75 lo84 years
85 years and over
Median age

Under 18 years
Percent of total population

65 years and over
Percent of local populalitm

H O U S E H O L D S B Y T Y P E
Total households 

Family households(families)...
Married-coupk families
P e r c e m o f l o c a l h o u s e h o l d s . . .

Other family, male householder
Other family, female householder ... 140.385

Nonfamily households
Percen t o f l oca l househo lds . .

HousehoiderlivingaJone
Householder 65 years and over

Persons living inhous^lds  3.185,949
Persons per household

GROUP QUARTERS
Persons living in group quarters
Inslilulionalized persons
Other persons in group quarters ....

R A C E A N D H I S PA N I C O R I G I N
While
Black 
Percenioftotal population

Amer i can Ind ian . Esk imo , o r A leu t
Percent of total peculation

Asian or Pacific Islander 

Percenioftotal population
Other race

Hispanic origin (of any race)
Percent of total population

Total housing units
O C C U P A N C Y A N D T E N U R E

Occupied housing units
Owneroccupied
Percent owner occupied
Remeroccupied

Vacant housing units
Forseasonal, recreational

Homeowner vacancy rate (percent)
Rental vacancy rale (percent)
Persons per owner-occupied unit ..
Persons perrenier-occupied unit ..
Units with over Iperson per room.

3.287.116
1,592,872
1 . 6 9 4 . 2 4 3

. . 2 2 8 . 3 5 6

. . 5 2 1 . 2 2 5

. . 1 4 5 . 2 7 4

. .200.159
1,094.878

. .356.042

. . 1 4 7 . 0 2 2
. . 1 4 8 , 2 5 3
. .256.237
.. 142.6T7
. . . 4 6 . 9 9 3

666.168
322.968
343.200
. 4 8 . 8 2 4
I I 4 J I 7

.33.586
. 4 2 . 6 4 7
2 1 7 . 9 8 1

.68.114

. 2 9 . 8 6 1
,29.903
, 4 9 . 5 9 6
, 2 3 . 9 9 7
, . 7 . 1 4 2

3 4 . 4 3 X 9
7 4 9 . 5 8 1 163.341

2 2 . 8 2 4 , 5
445,907 8 0 . 7 3 5

13.6 1X1

1,230.479
. 8 6 4 . 4 9 3

. . 6 8 4 , 6 6 0

2 4 7 . 4 9 7
1 7 5 . 8 6 7
1 3 7 . 9 8 3

5 5 . 6 5 5 , 8
.39.448 8 , 5 6 5

365.986 71.630
2 9 . 7 2 8 . 9

297.161
1 2 1 . 9 1 8

.57.451

. 2 1 J 6 6
6 4 6 . 0 9 7

X 5 9 X 6 I

101.167
.48,424
.52,743

20,071
. 8 . 6 6 2
11 . 4 0 9

X 8 5 9 J S 3
.274.269

5 3 5 . 0 9 4
11 2 . 4 6 0

8 J 16.9

6.654 2,019
. 0 . 2 0 . 3

.50.698 9.057
1.5 1 4

. 9 6 . 1 4 2
2 1 3 . 11 6

. 7 3 3 8
1 5 3 2 0

6 3 2 . 4
1.320,850 2 8 9 . 9 1 9

1 . 2 3 0 , 4 7 9
..807,481

247.497
173,813

6 5 . 6 7 0 . 2
. 4 2 2 . 9 9 8

. 9 0 . 3 7 1

. 2 0 . 4 2 8

73,684
4 2 . 4 2 2
1 9 3 2 8

1.9 X 3
6 . 9 7 . 8

2 . 7 4 2.71
2 . 3 0 2 . 3 8

28337 .5.624



C E N S U S D A T A 1 3 5 1

F L O R I D A
Total population 
SEX Male

Female 

AOE UtKkrSyeats
510 17 years
Itito20years
21 to 24 years
25 to 44 years
45 to 54 years
55 to 59 years
60 to 64 years
65 10 74 years
75 to 84 years
85 years and over
Median age

Under 18 years
Percent of total population

65 years and over
Percent of total population

H O U S E H O L D S B Y T Y P E
Total households 

Family households (families)...
MarTted<ouple families
P e r c e n t o f t o t a l h o u s e h o l d s . . .

Other family, male householder
Otherfamily.femalehousdtolder . . .548,556

Nonfamily households  1.623,044
Percen t o f t o ta l househo lds . .

Householder living alone
Householder 65 years and over

Persons living in households ..
Persons perhousehold

GROUP QUARTERS
Persons living in group quarters
Insiiiuiionalized persons
Other persons in group quarters  1 3 3 . 8 2 4

R A C E A N D H I S PA N I C O R I G I N
White
Black 

Percent of total population
A m e r i c a n I n d i a n , E s k i m o , o r A l e u t . , , . 3 6 . 3 3 5

Percent of total population
Asian or Pacific islander 

Percent of total population
Other race

Hispanic origin (of any race)
Percent of total population

Total housing units
O C C U P A N C Y A N D T E N U R E

Occupied housing unii.s
Owner occupied
Percent owner occupied
Rcnlcroccupicd

Vacant housing units
For seasonal, recreational

Homeowner vacancy rale (percent)
Rental vacancy rate (percent)
Personsperowncr-occupiedunit ..
FNsisons perreiiter-occupicd unit ..
Units with over 1person per room ...297J57

D I S T R I C T O F C O L U M B I A
Total population
SEX Male 

Female

AOE Under 5years 
5to 17 years 
18 to 20 years 
21 to 24 years 
25 to 44 years 
45 to 54 years 
55 to 59 years 
60 to 64 years 
65 to 74 years 
75 to 84 years 
85 years and over 
M«lian age 

Under 18 years
Percent of total population

65 years and over
Percent of total population 

H O U S E H O L D S B Y T Y P E
Total households

Familyhouseboldsffamilies)
Married-couple families 
Percent of total households
Other family, male householder ....
Other family, female householder...

Nonfamily households 
Percent of total households

Householderlivingalone 
Householder 65 years and over

Persons living in households 
Persons per hou.«hold 

GROUP QUARTERS
Persems living in groupquariers

Institutionalized persons
Other persons in group quarters ....

R A C E A N D H I S PA N I C O R I G I N
While 
Black 

Percent of total pc^laiion 
A m e r i c a n I n d i a n . E s k i m o , o r A l e u t . .

Percent of total population 
Asian or Pacific Islander

'Percenlof total population 
Other race

Hispanic origin (of any race) 
Percent of total population 

Total housing units
O C C U P A N C Y A N D T E N U R E

Occupied housing units 
Owneroccupied 
Percent owneroccupied 
Renieroccupied 

Vacant housing units 
Forseasonal,recreational

Homeowner vacancy rate (percent) ..
Rental vacancy rate (percent)
Persons per owner-oceupied unit
Persons per renter-occupied unit
Units with over iperson per room ,..

.. 12.937.926
.. 6.261,719
,. 6.676,207
. . . . 8 4 9 J 9 6

... 2,016.641
522.755
692.902

... 3.927.400
. . I .29 I .6M
. . . . 5 8 8 3 5 2
. . . . 6 7 9 . 0 3 8
.. 1,369,652

789.669
210.110

. 6 0 6 , 9 0 0

. 2 8 2 . 9 7 0

.323.930

..37,351

. - 7 9 , 7 4 1

..35.291

. . 4 7 . 2 6 7

.216,472

. . 6 2 . 0 3 1

. . 2 5 . 4 4 1

..25,459

. .44353

. . 2 5 . 4 4 7

.. .7,847
3 6 - 4. 3 3 3

117.092 2 , 8 6 6 . 2 3 7
.19 .3 2 2 . 2

.77.847 2 3 6 9 . 4 3 1
12.8 18.3

5.134.869
3 3 1 1 . 8 2 5

2.791,734

. 2 4 9 , 6 3 4

.122.087

. . 6 3 . 11 0
.54 .4.25 .3

.10.402

. 4 8 3 7 5
1 2 7 . 5 4 7

171335

3 U 3 1 . 6
.103.626
. . 2 7 3 3 7
.565.183

. i . 3 0 9 . 9 5 4

. . .591,468
12.630.465

2 . 4 6.2 .26

3 0 7 . 4 6 1
173.637

. 4 1 . 7 1 7

. 1 4 . 0 7 0

. 2 7 . 6 4 7

1 0 . 7 4 9 . 2 8 5
1.759334

. 1 7 9 . 6 6 7

.399.604
1 3 . 6.65 .8

1 .466
0 . 3. 0 3

154.302.11314
1 3

,, 238,470
1374,143

.14.949

.32.710
1 2 3,5.4

6.100362.278.489

5.134.869
3 . 4 5 2 , 1 6 0

. 2 4 9 . 6 3 4

. . 9 7 , 1 0 8
6 7 . 2-38.9

152326
.28,855

1.682 .709
. . 9 6 5 , 3 9 3
, . 4 1 7 , 6 7 01 3 7 5

3 . 5. 3 3
12.4. 7 , 9
2 . 4 9. 2 3 0
2 . 3 93 , 1 2

3 0 3 8 7



1 3 5 2 C E N S U S D A T A

G E O R G I A
Tcrial popuIaiicHi
SEX Male

Female 
AGE Under 5years

510 17 years
18 lo 20 years
21 lo 24 years
2510 44 years
4510 54 years
5510 59 years
60 to 64 years
65 lo 74 years
75 lo 84 years
85 years and over
Median age

Under 18 years
Percem of loial population

65 years and over
Percent of total pc^lation

H O U S E H O L D S B Y T Y P E
Total households 

H A W A I I
Total population 
SEX Male

Female
AGE Under 5years

5to I7years
18 to 20 years
21 to 24 years
25 to 44 years
45 to 54 years
5510 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 years and over
Median age 

Under IB years 
Percent of total population 

65 years and over 
Percent of total pc^latkm 

H O U S E H O L D S B Y T Y P E
Total households

Family households (families) ..
Married-couple families 
Percent of total households ...
Other family, male householder
Other family, female householder  37.409

92.81 i

6,478.216
3.144.503
3 . 3 3 3 . 7 1 3

-.495.535
1 . 2 3 1 . 7 6 8

- . 3 2 5 , 1 5 9

. .413.425
2 . 1 9 0 3 9 4
-.668,951
-.259.735
. .238.779
- . 3 8 8 . 0 5 1
- . 2 0 8 . 9 7 5
. , . 5 7 . 2 4 4

1.108,229
.563.891
.544338
. . 8 3 . 2 2 3
. ! % . 9 0 3
- . 4 8 3 4 9
. . 7 2 . 6 3 6
. 3 7 9 . 0 3 5

.IO8.775
.. 45375
- . 4 8 . 7 2 8
. . 7 8 , 6 5 3
. . 3 5 . 9 5 5
. . 1 0 . 3 9 7

3 1 , 6 3 2 . 6
1.727303 280.126

2 6 , 7 2 5 3
6 5 4 3 7 0 125.005

10.1 1 1 3

2.366,615
Familyhouseholds(familie.s)  1,713.072

1.306 .756

3 5 6 . 2 6 7
2 6 3 . 4 5 6
2 1 0 . 4 6 8Married-couple families ..

Percent o f to ta l households 5 5 . 2 5 9 . 1
Other family, male householder
Other family, female householder ...329.641

653,543

7 6 , 6 7 5 1 5 3 7 9

Nonfamily households ....
Percent o f to ta l households

Nnnfamilyhouseholds ...
Percent of total households2 7 . 6 2 6 . 1

Househoiderlivingalone
Householder 65 years and over

Persons living in htHJseholds  6 . 3 0 4 3 8 3
Perswis per household

GROUP QUARTERS
Persons living in group quarters
Insiiiuilonalizedpeisons
Other persons in group quarters

R A C E A N D H I S PA N I C O R I G I N
White
Black 

Percent of total population
American Indian, ^imo. or Aleut 1 3 . 3 4 8

Percent of total population
Asianor Pacific Islattder

Percemof total population
Other race

Hispanicoriginfof any race)
Percemof tola] population

Total housing units
O C C U P A N C Y A N D T E N U R E

Occupied housing units
OwTiCT occupied
ftrcent owner occupied
Renter occupied

Vacant housing units
Rorseasmial.recreational

Homeowner vacancy rale (percent) .
Rental vacancy tale (percent)
Persons per owner-occupied unit ...
Personsperrenier-occupiedunit ...
Units with over Iperson per room ..

537,702
185.027

Househoiderlivingalone
Householder 65 years and over.

Persons living in households ...
Persons per household

GROUPQUARTERS
Persons living in group quarters .
Insiiiutionalizedpersons 
Other persons in group quarters

R A C E A N D H I S PA N I C O R I G I N
White
Black
Percentoftotalpopulaiion 

American Indian. &kimo, or Aleut...
Percem of total population 

Asian <w Pacific Islander
Percent of total population 

Other race 
Hispanic origin (of any race)

Percent of total pt^luion 
Total housing units
OCCUPANCY AND TENURE
Occupied housing units
(Jwner occupied 
Percent owner occupied 
Renleroccupied

Vacant housing units
Fwseasotial.recreational 

Homeowner vacancy rate (percent)...
Rental vacancy rate (percent) 
Person-s per owner-occupied unit ....
Persons per renter-occupied unit
Units with over Iperson per room .... 56.708

.-68,985
- . 2 0 , 9 3 3

1.070397
2 . 6 6 3.01

173.633
.87,266
. 8 6 3 6 7

37.632
.7 .805
2 9 . 8 2 7

4 , 6 0 0 . 1 4 8
1 . 7 4 6 3 6 5

3 6 9 . 6 1 6
. 2 7 . 1 9 5

2 7 . 0 2 . 5
5,099

0 . 2 0 3
75 .781 685.236

1.2 6 1 3
.42.374
108.922

21,083
81390

1.7 7 . 3
2.638.418 389.810

2.366.615
1.536.759

356367
1 9 1 . 9 1 !

6 4 . 9 5 3 . 9
8 2 9 . 8 5 6
2 7 1 , 8 0 3
. 3 3 . 6 3 7

164356
. 3 3 3 4 3
. 1 2 . 8 0 6

2 . 5 0 . 8
1 2 . 2 5 . 4
2 . 7 6 3 . 1 9
2 , 4 9 Z 7 8

. 9 5 . 8 2 8



C E N S U S D A T A 1 3 5 3

I D A H O
Total populaiioti
SEX Male 

Female

ACE Under 5years 
5to I7 years 
18 to 20 years 
2I to 24 years 
25 to 44 years 
45 to 54 years 
55 to 59 years 
60 to 64 years 
65 to 74 years 
75 to 84 years 
85 years and over 
M^ian age 

Under 18 years
Percent of total population 

65 years and over
■Went of total population 

H O U S E H O L D S B Y T Y P E
Total housdiolds

Family households (families)
Married-couple families 
Prnmiiofioial households

Other family, male householder ....
Other family, female householder...

Nwifamily households 
Percent of total households

Householder living alone 
Householder 65 years and over

Persons living in households 
Persons per household 

GROUP QUARTERS
Persotts living in group quarters

Irtslilulionalir.ed persons
Other persons in groupquaners

R A C E A N D H I S PA N I C O R I G I N
White 
Black 

Percent of total population 
Americanlndian.Eskimo.or Aleut .. . .13.780

Percent of total population 
Asian or Paciric Islander
Percent of total population 

Chher race

Hispanicongm(ofanyrace) 
Percent of total population 

Total housing units
O C C U P A N C Y A N D T E N U R E

Occupied housing units 3 6 0 . 7 2 3
Owner occupied . 2 5 2 . 7 3 4
Percent owner occupied 
Renter occupied 

Vacant housing units 
For.seasonal.recreational

Homeowner vacancy tale (percent)
Rental vacancy rale (percent) ....
Personsperowner-occupied unit .
Persons per renter-occupied unit..
Unii.s with over Iperson per roan 1 5 . 1 9 9

I L L I N O I S
Total population 
SEX Male

Female 

AGE Under 5years
5to 17 years
18 to 20 years
21 to 24 years
25 to 44 years
45 to 54 years
5510 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 years and over
Median age

Under 18 years
Percent of total population ....

65 years and over
Percent of local population ....

H O U S E H O L D S B Y T Y P E
Total households 

Family households (families)..
Married-couplefamilies
Percen t o f t o ta l househo lds . .

1 . 0 0 6 . 7 4 9
, . 5 0 0 . 9 5 6
,.505.793
...80.193
. . 2 2 8 . 2 1 2

,. .47,064
,..51.183
,.301.968
. . . 9 8 . 9 0 7
. - . 3 9 , 4 0 7
. . . 3 8 J 5 0
. . . 6 9 . 7 5 5
. . . 4 0 . 1 1 2
. . . 1 1 , 3 9 8

11 . 4 3 0 . 6 0 2
5552.233
5,878,369

. . . 8 4 8 . 1 4 1
2.098.225
. . 5 3 1 . 9 7 1
. .680.979
3 . 6 9 3 J 2 9

.1.166.727
. .485581
- . 4 8 9 , 1 0 4
- . 8 2 1 . 9 4 0
. . 4 6 7 . 0 5 6
. . 1 4 7 5 4 9

. 3 1 5 3 2 . 8
. 3 0 8 , 4 0 5 2,946566

. 3 0 . 6 2 5 . 8
I 2 I . 2 6 S 1.436545

12.0 12.6

.360,723

. 2 6 3 . 1 9 4

. 2 2 4 . 1 9 8

4.202,240
2.924.880
2 . 2 7 1 . 9 6 2

. 6 2 . 2 .54 .1
.10.113
.28.883
. 9 7 5 2 9 -

Other family, mate householder
Other family, female householder ...505,745

1577.360

147,173

Nonfamily households ....
Percent of total households. 2 7 . 0 . 3 0 . 4

. . 8 0 . 8 0 0

. . 3 2 . 9 3 9

. 9 8 5 . 2 5 9

Householder living alone
Householder 65 years and over

Persons living in households ...
Persons per household

GROUP QUARTERS
Persons living in group quartets.

Insiiiulionalized persons
Other persons in group quartets

R A C E A N D H I S PA N I C O R I G I N
W h i t e
B l a c k

. I . 0 8 I . M 3

. . . 4 2 3 . 7 4 0
11 . 1 4 3 . 6 4 6

. 2 . 7 3 2 . 6 5

. 2 1 . 4 9 0

. 1 0 . 4 7 8

.11.012

2 8 6 . 9 3 6
1 4 9 . 8 4 2
1 3 7 . 11 4

.930.45!
-. .3,370

8 . 9 5 2 . 9 7 8
1 . 6 9 4 5 7 3

.0.3 Percent of total population
American Indian. Eskimo, or Aleut ... .21,836

Percent of total population
A s i a n o r P a c i fi c I s l a n d e r . .

Percent of total population
Other race

1 4 . 8

1.4 0 - 2
.9.365 2 8 5 5 1 1

. 0 . 9 2 5
. 2 9 . 7 8 3
5 2 . 9 2 7

4 7 6 . 2 0 4
9 0 4 . 4 4 6Hispanicorigin(of any race)

Percent of total population
Total housing units
O C C U P A N C Y A N D T E N U R E

Occupied housing units  4 . 2 0 2 , 2 4 0
2 . 6 9 9 . 1 8 2

.5,3 7 . 9
.413527 4 . 5 0 6 5 7 5

Owner occupied
Percent owner occupied .
Renter occupied

Vacant housing units ....
For seasonal, recreat ional

.70 .1 6 4 . 2
1 0 7 . 9 8 9
. 5 2 , 6 0 4
. 2 4 5 5 2

1 .503 .058
. . 304,035
. . . 2 5 . 0 5 6

. 2 . 0 Homeowner vacancy rale (percent)
Rental vacancy nue (percent)
Persons perowner-occupied unit..
Persons per renter-occupied unit ..
Units with over Iperson per room ... 166.805

I . S
.7.3 8 . 0

.2 .82 2 . 8 1

.2 .51 2 5 7



1 3 5 4 C E N S U S D A T A

I O W A
Total population 
SEX Male

Female

AGE Under5years'
5to 17 years
18 to 20 years
21 to 24 years
25 to 44 years
45 to 54 years
55 to 59 years
6010 64 years
65 to 74 years
75 to 84 years
85 years and over
Median age 

Under 18 years 
Percent of tola! population ...

65 years and over 
Percent of total population ...

H O U S E H O L D S B Y T Y P E
Total households

Familyhouseholdsffamilies) .
Marr ied-couplefamil ies . , . .
Percen t o f to ta l househo lds . .

I N D I A N A
Total population
SEX Male

Female 

AGE Under 5years
5to 17 years
18 to 20 years
2! to24 years
25 to 44 years
45 to 54 years
55 to 59 years
60 to 64 years
65 to 74 years
75 to 84years
85 years and over
Median age —

Under 18 years
Percent of total populaiion ...

65 years and over
Percent of total populaiion ...

H O U S E H O L D S B Y T Y P E
Total households 

Family households (families).
Married-couplefamilies  1,202,020
Percent of total households

.2,776.755

. I 3 4 4 J 0 2

.1,431,953

.. 193,203

. . 5 2 5 . 6 7 7

. , 1 3 I . 2 9 S

. , 1 5 2 . 4 1 4

.. 823.940

., 274.428

.. 122335
,. 127,353
. .226.961
,. 143,890
. . . 55355

5 3 4 4 . 1 5 9
2.688381
2.855,878
..398.656
1 . 0 5 7 . 3 0 8
. . 2 7 9 . 8 6 4
,.325.018
1.734370
. . 5 7 0 . 7 9 1
. , 2 3 9 . 6 9 2
.,242.364
. . 4 0 2 , 0 4 1
. . 2 2 2 . 4 0 4
, . , 7 1 . 7 5 1

3 2 . 8 3 4 . 0
1.455,964 7 1 8 , 8 8 0

2 6 . 3 2 5 . 9

696.196 426,106
12.6 15.3

2,065355
1.480.351

1 , 0 6 4 , 3 2 5
. 7 4 0 . 8 1 9
.629.893

5 9 . 25 8 , 2

Other family, male householder
Other family, female householder 8 5 , 1 4 1

323306

2 5 . 7 8 5. 6 0 . 7 0 3Other family, male householder
Other family, female householder .. .217.628

585,004 Nonfamily households 
Percent o f to ta l households

Nonfamiiy households
Percent of total households ...
Householder living alone
Householder 65 years and over

Persons living in households ...
Persons per household

GROUP QUARTERS
Persons living in group quaners.

Institutionalized persons
Other persons in group quarters

R A C E A N D H I S PA N I C O R I G I N
W h i t e

2 8 . 3 3 0 . 4

Householder living alone
Householder 65 years and over

Persons living in households .■■
Persons per household

GROUP QUARTERS
Persons living in group quarters

Institutionalized persons 
Other persons in group quarters

R A C E A N D H I S PA N I C O R I G I N
White
Black

Percent of total population 
A m e r i c a n I n d i a n . E s k i m o , o r A l e u t .

Percent of total population 
Asian or F*aciflc Islander

Percent of total population 
Other race 
Hispanic origin (of any race)
Percent of total population 

Total housing units
O C C U P A N C Y A N D T E N U R E

Occupied housing units
Owner occupied 
Percent owner occupied 
Renter occupied

Vacant housing units
Forseaitonal,recreational 

Homeowner vacancy rate (percent).
Rental vacancy rate (percent) 
Persons per owner-occupied unit ..
Person.s per remer-occupied unit ...
Units with over Iperson per roenn .... 16.009

. . 2 7 5 . 4 6 6

.. 130.964

.2.677335

. . 4 9 6 , 8 4 1

. . 2 0 8 . 4 3 7
5382.167

2 . 5 22 . 6 1

99320
47,841
51.679

161.992
.81.686
,80,306

2 . 6 8 3 . 0 9 0
. . 4 8 . 0 9 0

5 , 0 2 0 . 7 0 0
. 4 3 2 3 9 2Black 

Percent of total population
American lirdian, Eskimo, or Aleut .... IZ720

ftreent of total population
A s i a n o r P a c i fi c I s l a n d e r . -

Percent of total population
Other race

7 , 8 1,7
7 . 3 4 9

0 . 30 3
25.47637.617

0 . 9. 0 . 7

12 .750
32,647

. 4 1 . 0 3 0
9 8 , 7 8 8Hispanic origin (of any race)

Percent of total population
Total housing units
O C C U P A N C Y A N D T E N U R E

Occupied housing units
Owner occupied
Percent owner occupied
Renteroccupied 

Vacant housing units
For seasonal, recreational

Homeowner vacancy rate (percent)
Rental vacancy rate (percent)
Persons per owner-occupied unit ..
Persons perremer-occupied unit ..
Units with over Iperson per room.

1 3
1.143.6692.246.046

1 3 6 4 . 3 2 5
, 7 4 5 , 3 7 7

2,065,355
1,450,898

. 7 0 . 2 7 0 - 0

614,457
180.691
. 3 6 , 9 4 5

3 1 8 , 9 4 8
. 7 9 3 4 4
- 1 4 . 6 4 4

1 31 3
6 . 48 3

2 . 6 32 . 7 3
2 , 3 0 2 . 2 5

4 5 3 7 6



C E N S U S D A T A 1 3 5 5

K A N S A S
Tow] populaiion 
SEX Male 

Female

AGE Under 5years 
510 17 years 
I8lo20years 
2110 24 years 
25 to 44 years 
4510 54 years 
5510 59 years 
6010 64 years 
6510 74 years 
7510 84 years 
85 years and over 
Median age 

Under 18 years
Percent of row] population 

65 years and over
Pm-ent of loial population 

H O U S E H O L D S B Y T Y P E
Total households

Family households (families) ....
Married-couple families
Percent of total households

Other family, male householder .
Other family, female householder

Nonfamily households 
Percent of total households

Householder living akme 
Householder 65 years and over..

Persons living in households 
Petsoas per household 

GROUP QUARTERS
Persons living in group quarters .,

Institutionalizedpersons
Other persons in group quarters .

R A C E A N D H I S PA N I C O R I G I N
White 
Black 

Percent of total population
American Indian. Eskimo, or Aleut ... .21.965

Percent oftoial populaiion 
Asian or Pacific Islander

Percent of total population 
Otherrace 

Hispanic origin (of any race) 
Percent of total population 

Total housing units
O C C U P A N C Y A N D T E N U R E

Occupied housing units 
Owner occupied 
Percent owner occupied 
Renteroccupied 

Vacant housing units 
Forscasonal.recreational

Homeowner vacancy rate (percent)
Rental vacancy rate (percent)
Persons per owner-occupied unit ..
Persons per renter-occupied unit. ..
Units with over Iperson per room .

K E N T U C K Y
Total population
SEX Male

Female 

AGE Under 5years
510 17 years
18 to 20 years
21 to 24 years
251044 years
45 to 54 years
55 to 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 years and over
M^ian ^

Under IByears
Percent of total population

65 years and over
Percent of total population ....

H O U S E H O L D S B Y T Y P E
Total households

2 . 4 7 7 3 7 4
1 . 2 1 4 . 6 4 5
1 . 2 6 2 . 9 2 9
..188.390
..473.224
- . 11 3 . 7 1 7
-.140.776
..774.499
. .235J88
-.103.821
-.105.188
. . 1 8 4 . 6 6 4
-.115.666
.. .42.241

3 . 6 8 5 . 2 9 6

1.785,235
1,900,061

- . 2 5 0 . 8 7 1
- . 7 0 3 0 2 3
-.182.178
. . 2 1 7 3 11
1.159 ,162

. . 3 8 2 , 3 6 6

. . 1 6 2 . 8 2 1

. . 1 5 9 . 9 9 9

. . 2 6 8 3 2 6
- . 1 5 2 3 5 2
... 46.-367

.32 .9 3 3 . 0

.661,614 9 5 4 . 0 9 4
.26 .7 2 5 . 9

.342371 4 6 6 3 4 5
1 3 3 12.7

. 9 4 4 , 7 2 6

. 6 5 8 . 6 0 0
352.495

1.379 ,782

Family households(familics)  1.015,998
8 1 6 , 7 3 2Mairied-couplefomilies ..

Percent o f to ta l households.58 .5 5 9 . 2
..24.672
,31.433
. 2 8 6 . 1 2 6

Other family, male householder
Otherfamily-femalehouseholder ...159.660

3 6 3 , 7 8 4

3 9 . 6 0 6

Nonfamily households ....
Percent of total households3 0 - 3 2 6 . 4

..245.156
-.104,297
2394.809

Householder living alone
Householder 65 years and over

Persons living in households ...
Persons per household

GROUP QUARTERS
Persons living in group quarters .
Institutionalized persons
Other persons in group quarters

R A C E A N D H I S PA N I C O R I G I N
White
Black 

Percent of total population
American Indian. Eskimo, or Aleut .
Percent of total population

AsianorPacific Islander 

Pcrceniof total population
Other race

Hispanic origin (of any race)
Percent oftoial population

Total housing units
O C C U P A N C Y A N D T E N U R E

Occupied housing units
Owner occupied
Percent owner occupied
Renteroccupied

Vacant housing units
For seasonal, recreational

Homeowner vacancy rate (percent) .
Rental vacancy rate (percent)
Persons per owner-occupied unit ...
Personsperremer-occupedunit ...
Units with over iperson per room .

. . 3 2 1 3 4 7

. . 1 4 2 , 0 4 5

3384.120
i 5 3 2 . 6 0

- 8 2 . 7 6 5
,42.896
.39,869

1 0 1 . 1 7 6
.47.609
. 5 3 3 6 7

2.231.986
, . 1 4 3 . 0 7 6

3 , 3 9 1 . 8 3 2

.. 262.907
3 . 8 7 . 1

5.769
. 0 . 9 0 . 2

.31.750 1 7 3 1 2
1 3 0 . 5

- 4 8 . 7 9 7
.93.670

. 6 , 9 7 6
21.984

3 . 8 0 . 6
1 . 0 4 4 . 11 2 1306.845

1.379.782
. . 9 6 0 . 4 6 9

. 9 4 4 . 7 2 6

. 6 4 1 . 7 6 2
.67 .9 6 9 . 6

,302.964
. . 9 9 3 8 6
. . . 7 . 336

4 1 9 . 3 1 3
. 1 2 7 . 0 6 3

. 2 0 . 9 6 2
3 . 3 1.6

.11.1 8 . 2

.2 .64 2 . 6 9

. 2 3 1 2 . 3 9
. 2 3 . 6 9 0 35,873



1 3 5 6 C E N S U S D A T A

M A I N E
Total population 
SEX Male

Female

ACE Under 5years
5to 17 years
1810 20 years
21 to 24 years
25 to 44 years
45 to 54 years
55 to 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 years and over
Median age 

Under 18 years 
Percent of total population ...

65 years and over 
Percent of total po{«lation ...

H O U S E H O L D S B Y T Y P E
Total households

Familyhouseholdslfamilies) .
Married-couplefani i l ies . . . .
Percen t o f to ta l househo lds . .

L O U I S I A N A
Total population
SEX Male 

Female 

AGE Under 5years
5to 17 years
18 to 20 years
21 to 24 years
25 io44 yean
45 to 54 years
55 to 59 years
60to64 years
65 to 74 years
75 to 84 years
85 years and over
Median age

Under 18 years
Percent of total population ....

65 years and over
Percent of total population ....

H O U S E H O L D S B Y T Y P E
Total households 

4 , 2 1 9 , 9 7 3
2 . 0 3 U 8 6
2.188,587
,.334,650
- . 8 9 2 . 6 1 9

,.210.010
. . 2 5 4 . 5 0 1

I J 0 9 . 8 S 8
..406,440
..171,927
.. 170.977
. . 2 7 5 . 0 0 8
. . 1 5 0 , 3 5 0
. . . 4 3 . 6 3 3

1,227.928
.597,850
.630,078
.. 85,722
. 2 2 3 0 8 0
, - 5 6 0 3 2
. . 6 7 . 5 4 0

. 3 9 8 . 5 8 0

.124,751

. , 5 4 0 1 6
- - 5 4 . 2 3 4
, . 9 1 . 6 0 0

., 53.547

.. 18,226
3 1 - 0 33.9

1.227.269 3 0 9 . 0 0 2
29-1 2 5 . 2

4 6 8 . 9 9 1 163,373
I I . I 1 3 0

1,499.269
Familyhouseholdstfamilies)  1.089,882

8 0 3 0 8 2

465.312
3 2 8 . 6 8 5
2 7 0 0 6 5Married-couple families ..

Percent of total households 5 3 . 6 58.1

Otiw family, male hcaiseholder
Other family, female householder ... 234.129

4 0 9 0 8 7

52 .471 Other family, male householder
Other family, female householder.... 44060

136,627

13.760

Nonfamily households 
Percent o f to ta l households

Nonfamily households ....
Percent of total households 2 7 . 3 2 9 . 4

Householder living alone ....
Householder 65 years and over

Persons living in households  4,107,395
Persons per household

GROUP QUARTERS
Persons living in group quarters

Institutionalized persons
Other persons in group quartets ....

R A C E A N D H I S PA N I C O R I G I N
White
Black 

Percent of total population
American Indian. Eskimo, or Aleut 1 8 , 3 4 1

Percent of total population
Asian or Pacific Islander

Percent of total population
Other race

Hispanic origin (of any race)
Percent of total population

Total housing units
O C C U P A N C Y A N D T E N U R E

Occupied housing units
Owner occupied
Percent owner occupied
Rcnieroccupied 

Vacant housing units
For seasonal, recreational 3 0 . . 3 3 3

Homeovmef vacancy rate (peiwnl)
Rental vacancy rate (percent)
Personsperowner-occupiedunit ,
Persons per renter-occupied unit .
Units with over Iperson per room

356.060
1 3 7 . 5 9 6

Householder living alone
Householder 65 years and over

Persons living in households I
Persons per household

GROUP QUARTERS
Persons living in group quarters 
Instiiuiionalizedpersons
Other persons in group quartets ...

R A C E A N D H I S PA N I C O R I G I N
White I
Black 

Percent of total population 
American Indian. Eskimo, or Aleut..
Percent of total population 

Asian or Pacific Islander

Percent of total population 
Other race 

Hispanic origin (of any race)
Percent of total population 

Total housing units
O C C U P A N C Y A N D T E N U R E

Occupied housing units
Owner occupied 
Percent owner occupied 
Rcnieroccupied

Vacant housing units
For seasonal, recreational 8 8 , 0 . 3 9

Homeowner vacancy rate (percent)
Rental vacancy rate (percent) 
Persons per owner-occupied unit .
Persons per renter-occupied unit ..
Units with over 1person per room

.108,474

.. 48.257
1 . 1 9 0 . 7 5 9

2 . 7 4 2 . 5 6

I I 2 J 7 8
.67.276
!45J02

3 7 . I W
14 .136
2 3 . 0 3 3

2.839,138
1.299.281

1 . 2 0 8 . 3 6 0
- . . 5 . 1 3 8

3 0 . 8 0 . 4
5 . 9 9 8

. 0 . 4 0 . 5

4 1 . 0 9 9 6.683
1.0 0 . 5

.21.914

.93.044
1.749
6 , 8 2 9

2 . 2 0 . 6
1.716.241 5 8 7 3 ) 4 5

1.499.269
. . 9 8 7 . 9 1 9

4 6 3 3 1 2
3 2 7 . 8 8 8

6 5 - 9 7 0 . 5
5 11 , 3 5 0
216.972

1 3 7 . 4 2 4
1 2 1 . 7 3 3

2 . 7 1 . 8
12.5 8 . 4
2 , 8 3 2.71
2 . 5 7 2 . 2 0

8 9 3 6 8 7.998



C E N S U S D A T A 1 3 5 7

M A S S A C H U S E T T S
Total population
SEX Male

Female 

M A R Y L A N D
Total population 
SEX Male 

Female

AGE Under 5years 
5to 17 years 
18 to 20 years 
21 to 24 years 
25 to 44 years 
45 to 54 years 
55 to 50 years 
60 to 64 years 
65 to 74 years 
75 to 84 years 
85 years and over 
Median age 

Under 18 years
Percent of roial population ...

65 years and over
Percent of total population ...

H O U S E H O L D S B Y T Y P E
Total households

Family households (families) .
Married-couple families ....
Percen t o f to ta l househo lds . .

6.016.425
2 . 8 8 8 . 7 4 5
3.127,680
. . 4 1 2 . 4 7 3

.. 940.602
-.302,128
..406,971

4.781.468
2 3 1 8 , 6 7 1
2.462.797
..357,818
. . 8 0 4 . 4 2 3
- . 2 0 8 . 4 11
.-2%.962
1.677.104
. . 5 2 1 . 8 0 1
. . 2 0 2 . 1 7 0
. . 1 9 5 . 2 9 7
- . 3 1 4 . 4 9 1
..156.495
.. .46.496

A G E Under 5years
5to 17 years
18 to 20 years
21 ID 24 years
251044 years 2 . 0 1 9 . 8 1 7
45 to 54 years
55 to 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 years and over
Median age

Under 18 years
Percent of total population ...

65 years and over
Percent of total population ...

H O U S E H O L D S B Y T Y P E

600,095
253.458
2 6 1 . 5 9 7
4 5 9 . 8 8 1
2 6 7 . 1 9 4
. 9 2 , 2 0 9

.33.6. 3 3 . 0
1 ,353 .0751 .162 .241

2 2 . 53 4 . 3
8 1 9 . 2 8 4.517.482

13.61 0 . 8

2,247,110
1314.746
1.170375

1 .748 .991
1345,814
. .948363

Total households 

Family households (families)
Married-couple families ...
Percent o f to ta l households. 5 4 . 2 .52 .1

73 .548. 6 5 3 6 2 Other family, male householder
Olher family, female householder ... 270,923

7 3 2 . 3 6 4

Other family, male householder
Other family, female householder... .231.889

5 0 3 . 1 7 7Nonfamily households 
Percent o f to ta l households

Nonfamily households ....
Percent o f to ta l households 3 2 . 6.28 .8

5 8 0 . 7 7 4
2 4 3 3 3 4

Householder living alone
Householder 65 years and over

Persons living in households 4 . 6 6 7 . 6 1 2
Persons per household 

GROUP QUARTERS
Persons living in group quarters

lnstitulionalii;ed persons
Other persons in grmjp quarters ....

R A C E A N D H I S PA N I C O R I G I N
W h i l e
B l a c k

. 3 9 4 3 7 2

. 1 3 5 3 1 8
Househoiderliving alone
Houselioldcr 65 years and over

Persons living in households  5.802.118
Persons per household

GROUP QUARTERS
Persons living in group quarters

Inslilulionaiized persons 8 4 . 3 4 5
Other persons in group quarters

R A C E A N D H I S PA N I C O R I G I N
W h i t e

2 . 6 7 2 . 5 8

2 1 4 3 0 7M 3 . 8 5 6

.62.760
3 1 . 0 9 6 129.962

3393.964
1.189 .899

24.9
Americanlndian.Eskimo.orAleut 1 2 . 9 7 2

Percent of total population
A s i a n o r P a c i fi c I s l a n d e r. .

Percent of total population
Other race

5,405.374
. 3 0 0 , 1 3 0Black 

Percent of total population
A m e r i c a n I n d i a n . E s k i m o , o r A l e u t . . . . 1 2 . 2 4 1

Percent of total population
Asian or Pacific Islander 

Percent of loial population
Other race

Hispanic origin (of any race)
I^rcenl of total population

Total housing units
O C C U P A N C Y A N D T E N U R E

Occupied housing units  2 . 2 4 7 . 1 1 0
Owner occupied
Percent owner occupied
Renicroccupied

Vacant housing units ...
For seasonul, recreational 9 0 . . 1 6 7

Homeowner vacancy rate (percent)
Rental vacatKy rate (percent)....
Persons per owner-occupied unit ..
Persons per renter-occupied unit .
Units with over Iperson per room

5 . 0Percent of total population

.0.3 0 , 2
1 4 3 3 9 21 3 9 . 7 1 9

. 2 . 9 2 . 4

1 5 5 3 8 8
2 8 7 3 4 9

. 4 4 . 9 1 4
1 2 5 . 1 0 2Hispanic origin (of any race)

Percerg of total population 
Total housing units
O C C U P A N C Y A N D T E N U R E

Occupied housing units 1 . 7 4 8 , 9 9 1
Owner occupied 
Percemowneroccupied 
Renter occupied 

Vacant housing units 
For seasonal, recreational

Homeowner vacancy rale (percent)
Rental vacancy rate (percent) ....
Personsperowner-occupiedunil .
Persons per renter-occupied unit..
Units with over Iperson per room 5 3 , 1 3 9

4 . 8. 2 . 6
2 . 4 7 2 . 7 11I . 8 9 I . 9 I 7

1 . 1 3 7 . 2 9 6 1 . 3 3 1 . 4 9 3
. 6 5 . 0 5 9 . 3

.611.695

. 1 4 2 . 9 2 6

. . 4 2 , 2 6 8

9 1 5 . 6 1 7
2 2 5 . 6 0 1

1 . 7 1-7
. 6 . 8 6 . 9

. 2 . 7 9 2 . 8 2
- 2 . 4 5 2 . 2 4

5 6 , 7 0 0



1 3 5 8 C E N S U S D A T A

M I N N E S O T A
Tola! populaiion 
SEX Male

Female

AGE UnderSyeais
510 17 years
18 to 20 years
21 10 24 years
2510 44 years
4510 54 years
5510 59 years
6010 64 years
65 10 74 years
75 to 84 years
85 years and over
Median age 

Under iSyears 
Percent of loial populaiion ....

65 years and over 
Pcrccnr of total population ....

H O U S E H O L D S B Y T Y P E
Total households

Family households(families) .,
Married-couple families 
Percent of to ta l households . . .

Other family, male householder
Other family, female householder... 141..554

Nonfumily household.^ 
Pe rcen t o f t o ta l househo lds . . .

Householder living alone
Householder 65 years and over

Persons living in households ...
Persons per household

GROUP QUARTERS
Persons living in group quatlets

Inslilutioiialized persons 
Other persons in group quarters

R A C E A N D H I S PA N I C O R I G I N
W h i t e

M I C H I G A N
Total population
SEX Male

Female 

AGE Under 5years
5to 17 years
18io 20 years
21 to 24 years
25 to 44 years
45 to 54 years
5510 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 years and over
Median age

Under 18 years
Percent of total population

65 years and over
Percent of total population ....

H O U S E H O L D S B Y T Y P E
Total households 

Family hooseholds(families)  2.439,171
t.883.143

9.295.297
4 i I 2 . 7 8 1
4.782J5I6
. .702354
1.756.211

. . 4 4 9 . 9 6 6

. .554361
2.980.702
. . 9 4 8 . 1 1 9
. . 3 9 2 . 7 8 7
. , 4 0 1 , 9 3 6
. , 6 5 5 . 8 3 8
, . 3 4 5 . 7 1 6
. . 1 0 6 . 9 0 7

.4375.099

.2,145.183

. 2 3 2 9 . 9 1 6

.. 336300

.. 829.983
,, 192.809
. . 2 5 0 . 0 0 0
. 1 . 4 4 5 . 8 2 7
. . 4 2 8 , 4 6 0
. . 1 7 3 , 0 6 6
. . 1 7 1 . 2 2 0
, . 2 9 4 . 5 2 2
. . 1 8 3 3 7 7
.,. 68.835

1

3 2 . 6 3 2 3
1 . 1 6 6 . 7 8 32 . 4 5 8 . 7 6 5

2 6 . 72 6 . 5
5 4 6 . 9 3 41 .108 .461

1 2 311 . 9

1.647.853
1.130383
. 9 4 2 3 2 4

3 .419 .331

Married-couple families
P e r c e n t o f t o t a l h o u s e h o l d s . . .

Other family, male householder
Other family, female householder ... 442339

Nonfamily households ....
Percent o f to ta l households

5 7 . 255.1
4 6 . 6 0 511 3 . 7 8 9

517,1709 8 0 . 1 6 0
3 1 . 42 8 . 7

. . 4 1 3 3 3 1

. . 1 6 7 3 0 1

. 4 3 5 7 . 4 7 8

. , 8 0 9 . 4 4 9
. . 3 1 7 3 5 9
9 . 0 8 3 . 6 0 5

Householder living alone
Householder 65 years and over

Persons living in households ...
Persons per household

GROUP QUARTERS
Persons living in group quarters .

Institutionalized persons
Other persons in group quarters

R A C E A N D H I S PA N I C O R I G I N
W h i t e

2 . 5 82 . 6 6

117.621
. 6 3 . 2 7 9
. 5 4 . 3 4 2

2 11 . 6 9 2

11 2 . 9 0 3
. 9 8 . 7 8 9

4 . 1 3 0 . 3 9 5

. . 9 4 . 9 4 4
7 , 7 5 6 . 0 8 6
1 . 2 9 1 . 7 0 6 Black 

Percent of total population
American Indian, Eskimo, or Aleut.... 49.909

Percent of total population
A s i a n o r P a c i r i c I s l a n d e r. .

Percent of total populaiion
Other race 

Black 

Percent of total population
American Indian, Eskimo, or Aleut ... .55.638

2 . 21.3.9

1.1Percent of total population
Asian or Pacific [.slander 

Percent of total populaiion
Other race

Hispanic origin (of any race]
Percent of total population

Total housing units
( X C U P A N C Y A N D T E N U R E

Occupied housing units
Owner occupied
Percent owner occupied
Renieroccupied

Vacant housing units
For seasonal, recreational

Homeowncrvacuncy rate(perccnl)
Rental vacancy rale (percent)
Persons per owner-occupied unit ...
Personsperrentcr-occupiedunii ..
Units with over 1person per room.

0 . 6
7 7 . 8 8 61 0 4 . 9 8 3

1.8I.
2 1 . 9 6 5
5 3 . 8 8 4

. 8 6 . 8 8 4
2 0 1 3 9 6 Hi.spanic origin (of any race)

Percent of total population 
Tolu! housing units 
O C C U P A N C Y A N D T E N U R E

Occupied housing units
Owner occupied 
Percent owneroccupied 
Renter occupied

Vacant housing units
For seasonal, recreational 

Homeowner vacancy rate (percent).
Rental vacancy rate (percent)
Persons per owner-occupied unit ..
Persons per renter-occupied unit ...
Units with over 1person per room ....34.126

1 32 . 2

1 .848 ,4453 , 8 4 7 , 9 2 6

i.647.853
1.183 ,673

3,419331
2 A 2 7 . 6 4 3

7 1 . 87 1 . 0

4 6 4 . 1 8 0
2 0 0 , 5 9 2
105.122

9 9 1 . 6 8 8
428.595
2 2 3 3 4 9

1 31.3
7 . 97 , 2

2 . 7 82 . 8 0
2 . 0 82.31

90351



C E N S U S D A T A 1 3 5 9

M I S S O U R I
Taul pnpulaiion

M I S S I S S I P P I
Tots) population
SEX Male 

Female

AGE Under 5years 
5to 17 years 
18 to 20 years 
21 to 24 years 
25 to 44 years 
45 to 54 years 
55 to 59 years 
60 to 04 years 
65 lo 74 years 
75 to 84 years 
85 years aiKl over 
Median age 

Under ISyears
Percent of total population ...

65 years and over
Percent of total population ...

H O U S E H O L D S B Y T Y P E
Total bou.seholds

Family households (families) .
MarTied-couplefamilies
Percent o f to ta l households . .

5 . 11 7 . 0 7 3
2.464..U5
2 . 6 5 2 . 7 5 8
,..Vv9.244
. . 9 4 5 . 5 8 2
..234.368
,.282.823
1.586.813

. . 5 2 3 . 1 7 7

. . 2 2 8 . 5 5 6

. . 2 2 8 . 8 2 9

. . 3 9 4 . 2 0 2

. . 2 4 2 . 2 6 2

. . . 8 1 . 2 1 7

2 J 7 3 . 2 1 6
1 .230 .617
l.342_59V
. . I 9 5 J 6 5
. . 5 5 I J 9 6
. . 1 4 1 . 8 4 7
. . 1 5 1 . 4 9 9
..749.584
. . 2 4 7 , 7 4 5
..107,784
. . 1 0 6 . 7 1 2
. . 1 8 0 . 1 4 9
. . 1 0 8 . 8 0 0
. . J 2 . 3 3 5

S E X M a l e
Female 

Under 5years
5io I7years
I8l0 20 years
21 io24yeais
25 to44 years
45 to 54 years
55 to 59 years
60 to 64 years
55 to 74 years
75 to 84 years
85 years atHi over
Median age

Under 18 years
Percent of total populatim ...

65 years and over
Perceni of total population ...

H O U S E H O L D S B Y T Y P E
Total households 

Family households(families).
Marricd-couplefamilies  1 . 1 0 4 . 7 2 3
^Tcen l o f t o ta l househo lds

Other family, male householder S S . 4 3 6
Other family, femalehou-seholder ...208.175

5 9 2 J I 7 2

A G E

.31 ,2 3 3 . 5
. 7 4 6 . 7 6 1 U I 4 . 8 2 6

.29 .0 25.7
, 3 2 1 . 2 8 4 7 1 7 , 6 8 1

12.5 1 4 . 0

. 9 11 _ 3 7 4

. 6 7 4 _ 3 7 8
, 4 9 8 . 2 4 0

1 . 9 6 1 . 2 0 6
1 J 6 8 . 3 3 4

..54.7 5 6 . 3

Other family, male householder
Other family, female householder.... 145.221

2 3 6 . 9 9 6

.30.917

Nonfamily households ....
Percent of total households

Nonfamily households ....
P e r c e n i o fl o l u l h o u s e h o l d s. 2 6 . 0 .30,2

Householder living alone ....
Householder 65 years and over

Persons living in households ..
Personsperhoasehold 

GROUP QUARTERS
Persons living in group (|uancrs

Instilulionali/.cd persons 2 9 . 7 3 3
Other persons in group quarters ....

R A C E A N D H I S PA N I C O R I G I N
W h i t e

. . 2 1 2 . 9 4 9

. . . 9 8 . 1 8 0
2 3 0 3 . 4 9 9

Householder living alone ....
Householder 65 years and over

Persons living in households ..
Persons per household

GROUP QUARTERS
Persons living in group quarters

inslilulionalized persons 8 0 , 8 5 4
Other persons in group quarters ....

R A C E A N D H I S PA N I C O R I G I N
White
Black 

Perceni of total population
American Indian. Eskimo, or Aleut .... 19,835

Percent of total population
Asian or Pacific Islander

Percent of lolut population
Other race

Hispanic origin (of any race)
Percent of total population

Total housing units
O C C U P A N C Y A N D T E N U R E

Occupied housing units
Owner occupied
Percent owner occupied
Renieroccupied

Vacant housing units
For seasonal, recreational

Homeowner vacancy rate (percent)
Rental vacancy rale (perceni)
Personsperowner-occupiedunit ..
Persons per renter-occupied unit ..
Units with over Iperson per room ....48.264

..510.684

. . 2 2 1 3 1 6
4 . 9 7 1 , 6 7 6

.2 .75 2.54

. 6 9 . 7 1 7 1 4 5 . 3 9 7

3 9 . 9 8 4 6 4 , 5 4 3

1.63.3.461
. . 9 1 5 . 0 5 7

4 , 4 8 6 . 2 2 8
.. .548.208Black

Perceni of total population
American Indian. Eskimo, or Aleut 8 . 5 2 5

Perceni of total populaiicm
A s i a n o r P a c i fi c I s l a n d e r . . .

Percent of total population
Other race

Hispanic origin (of any race) 1 5 . 9 3 1
Percent of total population

Total housing units

. 3 5 . 6 1 0 . 7

. 0 , 3 0 . 4
13 .016 4 1 , 2 7 7

. 0 . 5 0 . 8
.3 .1 .57 2 1 3 2 5

6 1 , 7 0 2
. 0 . 6 1.2

1 3 ) 1 0 . 4 2 3 2 , 1 9 9 . 1 2 9
O C C U P A N C Y A N D T E N U R E

Occupied housing units 
Owner occupied 
Percent owner occupied 
Renieroccupied 

Vacant housing units 
Forsea.sonal.recreational 

Homeowner vacancy rate (percent)
Rental vacancy rale (perceni)
Persons perowner-occupied unit .
Persons per renter-occupied unit...
Units with over Iperson per room .

. 9 1 I . . 3 7 4

. 6 5 1 . 5 8 7
1 . 9 6 1 . 2 0 6
I . . 3 4 8 . 7 4 6

.71 .5 . 6 8 . 8
. 2 5 9 . 7 8 7
. . 9 9 . 0 4 9
- . 1 6 . 0 0 2

6 1 2 . 4 6 0
. 2 3 7 . 9 2 3
. . 55 .492

1,9 2 . 2
. 9 . 5 10,7

.2-78 2.67

.2 .65 2.24
. 5 2 3 9 0



1 3 6 0 C E N S U S D A T A

N E B R A S K A
Tocal popu)&iim 
SEX Male

Female

AGE UnderSyeajs
5to 17 years
1810 20 years
21 10 24 years
2S10 44 years
45 to 54 yean
55 to 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 years and over
Median age 

Under tSyears 
Percemofloialpopulat ion . . .

65 years and over 
Percent of loial population ...

H O U S E H O L D S B Y T Y P E
Total households

Famityhouseholds(families) .
Marr ied-couplefamil ies . . . .
Percen t o f to ta l househo lds . .

M O N T A N A
Total population
SEX Male

Female 

AGE Under 5years
5to 17 years
I8to20years
21 to 24 years
25 to 44 years
45 to 54 years
55 to 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 years and over
Median age

Under 18 years
Percem of total population .■..

65 years and over
Percent of total population ....

H O U S E H O L D S B Y T Y P E
Total households 

Family households (families) ..
Married-couplefamilies
Percen t o f t o ta l househo lds . .

7 9 9 , 0 6 5
395.769
4 0 3 . 2 9 6
.59.257
1 6 2 , 8 4 7
. 3 2 . 7 0 3
. 3 7 , 3 0 8
2 4 9 . 8 2 6
. 8 2 . 3 0 6
. 3 4 , 0 0 5
. 3 4 . 3 1 6
. 6 0 . 8 8 4
. 3 4 . 9 3 7
. 1 0 . 6 7 6

I J 7 8 3 8 5
.769.439
. 8 0 8 . 9 4 6
. 1 1 9 . 6 0 6
. 3 0 9 , 4 0 6
. . 7 0 , 4 9 5
. . 8 5 , 3 9 2
.486,020
. 1 4 9 . 3 8 9
. . 6 7 . 2 8 1
. . 6 7 . 7 2 8

.117,643

. . 7 6 . 2 2 3

. . 2 9 . 2 0 2
3 3 , 8 3 3 . 0

2 2 2 . 1 0 4 4 2 9 . 0 1 2
2 7 . 8 2 7 . 2

106.497 223.068
13.3 14.1

306.163
211.666
1 7 6 J 2 6

602.363
4 1 5 . 4 2 7
3 5 0 . 5 1 4

5 7 . 7 5 8 . 2
8 . 7 4 3 Other family, male householder

Other family, female householder .... 50.175
186.936

14.738Other family, male householder
Other family, female householder .... 26J97

94.497Nonfamily houschtrfds
Percem of tota l households

Nonfamily households ....
Percent o f lo la l househo lds 3 1 . 03 0 . 9

.80.491

. 3 2 . 2 0 8
77SJ I8

Householder living alone
Householder 65 years and over .....

Persons living in households
Persons per household

GROUP QUARTERS
Persons living in group quarters

Insiiiuiionaiizcd persons
Other persons in groupquarters

R A C E A N D H I S PA N I C O R I G I N
White

Householder living ajone
Householder 63 years and over

Persons living in households ...
Persons per household

GROUPQUARTERS
Persons living in group quarters

Institutionalized persons 
Other persons in group quarters

R A C E A N D H I S PA N I C O R I G I N
White
Black

Percem of total population
American Indian, Eskimo, or Aleut  12.410

Percent of total population 
Asian or Pacific Islander

Percent of total population 
Other race 

Hispanic origin (of any race)
Percent of total population 

Total housing units
O C C U P A N C Y A N D T E N U R E

Occupied housing units
Owneroccuped 
Percent owner occupied 
Renter occupied

Vacant housing units
Forseasoiial.recreational 

Homeowner vacancy rate (percent).
Rental vacancy rate (percem) 
Persons per owner-occupied unit .
Persons per renter-occupied unit ...
Units with over 1person perroom .... 10,512

. 1 5 9 . 6 7 1

. . 6 9 . 6 4 0
1 . 5 3 0 , 8 3 2

2 . 5 3 2 . 5 4

47.553
25.620
21.933

23 .747
11 . 1 2 5
12 .622

7 4 1 . 111 1 .480 .558
.. 57,4042.381Black 

Percent of total population
Americanlndian.&kitrto, or Aleut 4 7 . 6 7 9

Percent of total population
A s i a n o r P a c i fi c i s l a n d e r . .

Percent of total population
Other race

0 , 3 3 . 6

0 . 86 . 0
4 . 2 5 9 12 ,422

0 . 80 . 5

.3.635
12 .174

15,591
3 6 . 9 6 9Hispanic origin (of any race)

Percentof total population
Total housing units
O C C U P A N C Y A N D T E N U R E

Occupied housing units
Owner occupied
Percem owner occupied
Remeroccupied

Vacant housing units
For seasonal, recreational

Homeowner vacancy rale (percent) .
Rental vacancy rate (percent)
Persons per owner-occupied unit ...
Persons per renter-occupied unit ...
Units with over Iperson per room .

.2.3i . 5
6 6 0 . 6 2 13 6 U 5 5

6 0 2 . 3 6 3
400394

3 0 6 , 1 6 3
2 0 5 . 8 9 9

6 6 . 56 7 . 3
100.264
. 5 4 . 9 9 2
. 2 0 , 4 8 1

2 0 1 . 9 6 9
. 5 8 . 2 5 8
. 1 0 . 9 7 8

3 . 0 1.7
7 . 79 . 6

2 . 6 82 , 6 5
2 . 2 72 . 2 8

8 . 8 8 6



CENSUS DATA 1361

N E V A D A
Toni populalion
SEX Male 

Female

AGE Under 5years 
510 17 years 
1810 20 years 
21 to 24 years 
2510 44 years 
45 to 54 years 
55 (o 59 years 
60 to 64 years 
65 to 74 years 
75 to 84 years 
85 years and over 
Median age 

UtKler 18 years
Percent of total pojKilalion 

65 years and over
Percent of total population 

H O U S E H O L D S B Y T Y P E
Total households

Familyhouseholds(famil ies) ....
Mamed-couplefamtiies
Percent of total households
Oiherfamily. male householder .
Other family, female householder

Nonfamily households 
Percent of total households

N E W H A M P S H I R E
Total population
SEX Male

Female 

AGE Under 5years
5to 17 years
l8to 20 years
21 to 24 years
25 to 44 years
45 to 54 years
55 to 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 years and over
Median age

Under IS years
Percent of total population

65 years and over
Percent of total populuion .....

H O U S E H O L D S B Y T Y P E
Total households 

Family householdsffamilies) ...
Married-couple families
Percen t o f t o ta l househo lds . . .

Other family, male householder
Other family, female householder .... 34,777

Nonfamiiy households
Percent of total households 
Householder living alone
Householder 65 years and over ....

Persons living in households  I
Persons per household

GROUP QUARTERS
Persons living in group quarters

Institutionalized persons
Other persons in group quarters

R A C E A N D H I S PA N I C O R I G I N
White
Black 

Peicent of total populalion
A m e r i c a n I n d i a n . E s k i m o , o r A l e u t

Percent of total populatitm
Asian or Pacific Islander
Percent of lota! pc^laiion

Other race
Hispanic origin (of any race)
Percent of total populalicHi

Total housing units
O C C U P A N C Y A N D T E N U R E

Occupied housing units
Owner occupied
Percent owner occupied
Renteroccupied

Vacant housing units
Forseasonal. recreational

Homeowner vacancy rate (percent)
Rental vacancy rale (percent)
Personsperowner-occupiedunit ..
Persons per renter-occupied unit ..
Units with over 1person per room

1.201 .833
..611.880
. . 5 8 9 . 9 5 3
...92.217
. . 2 0 4 . 7 3 1

. . . 4 7 . 8 6 3

. . . 7 1 . 0 8 2

. . 4 1 4 . 2 9 2

. . 1 3 6 . 0 0 0

...54.681
. . . 5 3 . 3 3 6
.. .85.785
.. .34.383

i. 109.252
. . 5 4 3 > M
, . 5 6 5 . 7 0 8
, . . 8 4 J 6 5
, , 1 9 4 . 1 9 0
. , . 5 2 J 9 9
...65,203
.. 387,455
.112.215
, . 4 4 . 7 0 3
- . 43 .493
-.71.471
..40.272
..13,286. 7 , 4 6 3

J 3 . 3 -32,8
. 2 9 6 . 9 4 8 2 7 8 . 7 5 5

.24 ,7 25.1
127.631 125.029

.10 .6 M . 3

. 4 6 6 . 2 9 7

.307.400

.239.573

4 11 . 1 8 6
2 9 2 . 6 0 1
2 4 5 . 3 0 7

.51 .4 59.7
2 0 J I 8
.47J09
158,897

12.517

118.385
.34.1 2 3 . 8

Householder living alone ....
Householder 65 years and over

11 9 . 6 2 7
,33.244

Persons living in households 1,177.633
Persons per hou.sd»ld 

GROUP QUARTERS
Persons living in group quarters

Institutionalized persons
Other persons in group quarters ....

R A C E A N D H I S PA N I C O R I G I N
W h i t e

. . 9 0 . 3 6 4

. . 34 .522
1 .077 .101

. 2 . 5 3 2 . 6 2

, 2 4 . 2 0 0
. I 3 J 5 0
. 1 0 . 6 5 0

32 .151
11 . 4 6 6
2 0 , 6 8 5

1 .012 .695
. . . 7 8 . 7 7 1

1 .087 .433

. . .7 .198B l a c k

Percent of total populalion
American Indian. Eskimo, or Aleut 1 9 . 6 3 7
Percent of total population

A s i a n o r P a c i fi c I s l a n d e r. .

. 6 . 6 0 . 6
2 , 1 3 4

1 . 6 0 . 2
. 3 8 . 1 2 7 9 J 4 3

Perceniof total peculation 
Other race

Hispanicorigin(ofunyrace) 
Percent of total population 

Total housing units
O C C U P A N C Y A N D T E N U R E
Occupied housing units 

Owner occupied 
Percent owneroccupied 
Renteroccupied 

Vacant housing units 
Forseasonal.recreational

Homeowner vacancy rale (percent)
Rental vacancy rale (percent)
Persons per owner-occupied unit ..
Persons per renter-occupied unit...
Units with over Iperson per room .

.3.2 a s
. 5 2 . 6 0 3
1 2 4 . 4 1 9

. 3 . 1 4 4
11 . 3 3 3

10-4 t . O
. 5 1 8 . 8 5 6 5 0 3 . 9 0 4

. 4 6 6 , 2 9 7

. 2 5 5 , 3 8 8
4 I U 8 6
2 8 0 . 3 7 2

.54 ,8 6 8 . 2
. 2 1 0 . 9 0 9
. .52 J61
. . 11 . 2 5 8

130,814
. 9 2 , 7 1 8
- 5 7 . 1 3 5

. 2 . 4 2 . 7

.9 .1 11 .8
. 2 . 6 7 2 . 8 0
, 2 . 3 5 2 . 2 4

. 2 9 . 8 9 0 6.610



1362 CENSUS DATA

N E W M E X I C O
Total population ..
SEX Male

Female

NEW JERSEY
Total population
SEX Male

Female 
AGE Under 5years

5to I7 years
I810 20 years
21 to 24 years
25 to 44 years
45 to 54 years
5510 59 years
60 to 64 years
6510 74 years
75 to 84 years
85 years artd over
Median age

Under 18 years
Percem of tcaal population ...

65 years and over
Percent of total population ...

HOUSEHOLDS BY TYPE
T«al households 

Family households (families)  2.021.346
1.578.702

1.5153)69
.745,253
. 7 6 9 . 8 1 6
. 1 2 5 ^ 7 8
. 3 2 0 . 8 6 3
. . 6 8 . 1 6 8
. . 8 3 . 6 5 6
. 4 8 4 . 4 6 6

.. 147.448

.., 62.038

... 59.490
,.. 97,607
... 51.223
.. . 14232

7.730.188
3.735.685
3 . 9 9 4 J 0 3
. . 5 3 2 A 3 7
1.266,825

. .326,079
,.453.105
2.557.310
. .843,009
. .355.677

.363321
,.610,192
. .326,286
. . . 9 5 3 4 7

AGE Under 5years
5to 17 years
18 to 20 years
21 to 24 years
25 to 44 years
45 to 54 years
55 to 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 years and over
Median age 

Under 18 years 
Percent of lotal population ...

65 years and over 
Percent of total population ...

H O U S E H O L D S B Y T Y P E
Total htHiiiehoids

Family households (families) .
Married-couple families ...
Percent of iMal households .
Other family, male househtdder2 3 . 1 4 3
Other family, female householder.... 64.555

1 5 1 2 2 2

3 1 . 33 4 . 5
4 4 6 . 7 4 1I.799A62

29.52 3 . 3
1 6 3 . 0 6 21.032.025

1 0 . 813.4

5 4 2 . 7 0 9
3 9 1 . 4 8 7
303.789

2 . 7 9 4 . 7 11

Married-couple families
Percem of total houseliolds ...
Other family, male householder
Other family, female householder ... 338.4.55

Nonfamily households
Percent of total households

5 6 . 0. 5 6 3
104.189

Nonfamity households ...
Percent o f to ta l households

7 7 3 3 6 5
2 7 . 92 7 . 7

.124.883

. . 4 2 , 9 6 4

1.486262

Householder living akme
Householder 65 years and over

Persons living in households ...
Persons per household

GROUP QUARTERS
Persons living in group quarters

Institutionalized persons 
Other persons in group quarters 14,783

R A C E A N D H I S PA N I C O R I G I N
W h i t e

6 4 6 . 1 7 1

Householder 65 years and over 273.736
7358.820

Householder living alone

Persomt living in households ...
Persons per household

GROUP QUARTERS
Persons living in group quarters.

Institutionalized persons
Other persons in group quarters

R A C E A N D H I S PA N I C O R I G I N
W h i t e

2 . 7 42 . 7 0

28.807
14.024

1 7 1 3 6 8

.92.670

.78.698

1 . 1 4 6 3 2 8
. . . 3 0 . 2 1 0

6 . 1 3 0 . 4 6 5
1 . 0 3 6 . 8 2 5 Black

Percent of total population
American Indian. Eskimo, or Aleut... 134355
Percem of iota! population

As ian o r Pac ific Is lander . .

Percem of total population
Other race 

Black 
Percem of total population

Atrterican Indian, E^imo. or Aleut 14,970
2 . 013.4

8 . 90 . 2Peroeni of lotal population
Asian or Pacific Islander 

Percem of total population
Other race
Hispanic origin (of any race)

Percent of total pt^ulallon
Total housing units
OCCUPANCY AND TENURE
Occupied housing units  2.794.711
Owner occupied
Percent owner occupied
Renter occupied

Vacant housing units
For seasonal, recreational

Homeowner vacancy rale (percent)
Rental vacancy rate (percent)
Persons per owner-occupied unit .
Personsper renter-occupied unit .
Units with over 1person per room .... 108,771

14 .1242 7 2 . 5 2 1
0 . 93 . 5

1 9 0 . 3 5 2
5 7 9 . 2 2 4

2 7 5 . 4 0 7
7 3 9 . 8 6 1 Hispanic origin (of any race)

Percent of total population 
Total housing units 
( X C U P A N C Y A N D T E N U R E

Occupied housing units
Owner occupied 
Perceniowneroccupied 
Renter occupied

Vacant housing units
Forseasonal,recreational 

Homeowner vacancy rate (percent).
Rental vacancy rate (percent) 
Persons per owner-occupied unii ..
Persons per renter-occupied unit ...
Units with over Iperson per room ....42.810

3 8 . 29 . 6
6 3 2 . 0 5 83 . 0 7 5 . 3 1 0

5 4 2 . 7 0 9
3 6 5 . 9 6 51 . 8 1 3 3 8 1

6 7 . 46 4 . 9
176.744
.89.349
. 2 1 . 8 6 2

981,330
2 8 0 . 5 9 9
100.591

2 . 32 . 5
1 1 . 47 . 4
2 . 8 52 . 8 7
2 . 5 22 . 4 0



C E N S U S D A T A 1 3 6 3

N E W Y O R K
Tool populalion
SEX Male 

Female

AGE UnderS years 
510 17 years 
I8io20years 
21 Io24years 
25 (o44 years 
4510 54 years !
5510 59 years 
60 to 64 yeais 
65 to 74 yeare 
75 to 84 years 
85 years and over 
Median age 

Under 18 years
Percent of total populalion 

65 years and over
Percent of total population 

H O U S E H O L D S B Y T Y P E
Total households

Familyhouseholdsifamilies) ...
Married-couplefamiiies
Percent of total households
Other family, male householder
Other family, female householder 9 1 9 . 2 6 6

2.150,010

N O R T H C A R O L I N A
Total population
SEX Male

Female 

AGE Under 5yeare
5to 17 years
I8to20years
21 to 24 years
25 to 44 years
45 to 54 yeare
55 to 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 yeare and over
Median age

Under 18 years
Percent of total population

65 years and over
Percent of total population

H O U S E H O L D S B Y T Y P E
Total households

Family hauseholds(ramilies) ...
Married-couplefamiiies
Percentofiotalhouseholds .. .
Other family, male householder
Other family, female householder ... 309.876

Nonfamily households
P e r c e n t o f t o t a l h o u s e h o l d s . . .

Householder living alurte
Householder 65 yeare aitd over

Persons living in households ...
Persons per household

GROUP QUARTERS
Persons living in group quaners .
Institutionalized persorts
Other persotu in group quaners

R A C E A N D H I S PA N I C O R I G I N
W h i t e
BJack

1 7 , 9 9 0 . 4 5 5
.8.625.673
. 9 J 6 4 . 7 8 2
.1055.764
.3.003,785
. . - 8 3 9 . 0 6 6
. 1 . 11 4 . 3 5 8
.5.862.873
.1.913.920
...811.857
. . .825.110
. U 4 8 . 2 7 9
.. ,767070
. . . 2 4 8 . 1 7 3

6 , 6 2 8 . 6 3 7

3.214.290
3 , 4 1 4 0 4 7
.,458.955
1.147.194
. .348046
. , 4 3 2 . 7 0 7
2.151.486
- . 6 9 8 . 7 0 5
- . 2 9 5 . 7 3 9
-.291.164
- . 4 8 3 . 1 0 5
. . 2 5 1 0 6 7
. . . 69 .969

.33 .9 3 3 . 1
4059.549 1.606 .149

. 2 3 . 7 2 4 . 2
2063.722 804041

13.1 12.1

6.639.322
4.489012
3 0 1 5 . 8 4 5

2017.026
1.812 .053

1.424,206
. 4 9 . 9 5 6 . 6

. 2 5 4 . 2 0 1 77.971

Nonfamily households ....
Percent of total households

7 0 4 . 9 7 3
. 3 2 . 4 2 8 . 0

Householder living alone ....
Householder 65 years and over

Persons living in households 17.445,190
Person.s per household 

GROUP QUARTERS
Persons living in group quaners

Institutionalized persons
Other persons in group quaners ....

R A C E A N D H I S PA N I C O R I G I N
W h i t e
B l a c k

1.806.263
. . 7 0 0 . 0 1 6

. . 5 9 6 . 9 5 9

. . 2 2 6 J 8 4
6 . 4 0 4 . 1 6 7

.2 .63 2 . 5 4

. 5 4 5 . 2 6 5
, 2 6 7 . 1 2 2
. 2 7 8 . 1 4 3

2 2 4 , 4 7 0
. 8 3 . 4 0 0
1 4 1 . 0 7 0

I 3 J 8 5 . 2 5 5
.2,8S9d)55

S . 0 ( » . 4 9 l
1 ,456 .323

Percentoi'toial population
American Indian. E^imo. or Aleut 62,651

Percent of total populalion
A s i a n o r P a c i fi c I s l a n d e r . . .

15.9 Percent of total populalion
American Indian. Eskimo, or Aleut .... 80.155
Percent of lolal populalion

A s i a n o r P a c i fi c I s l a n d e r . .

2 2 . 0

.0.3 1.2
.693.760 52.166

Percent of total populalion
Other race

Hispanic origin (of any race) 
Percent of total population 

Total housing units
O C C U P A N C Y A N D T E N U R E

Occupied housing units 
Owner occupied 
Percenlowneroecupied 
Renleroccupicd 

Vacant housing units 
Forseasonal,recreational

Homeowner vacancy rale (percent)
Rental vacancy rate (percent)
Person.s per owner-occupied unit ..
Persons per renter-occupied unit. ..
Units with over Iperson per room .,. .431.733

.3.9 Percent of total populalion
Other race

Hispanicoriginfof any race)
Percenlof total populalion

Total housing units
O C C U P A N C Y A N D T E N U R E
Occupied housing units
Owner occupied
Percenlowneroecupied
Renleroccupicd

Vacant housing units
Forseasonal.recreational

Homeowner vacancy rale (percent) .
Rental vacancy rate (percent)
Persoitsperowner-occupiedunit ...
Persons per renter-occupied unit ...
Units with over Iperson per room .... 72,635

0 . 8
..989.734
2 J 2 I 4 . 0 2 6

31.502
7 6 . 7 2 6

1 2 . 3 1.2
7 . 2 2 6 . 8 9 1 2 . 8 I 8 . I 9 3

6.639.322
3 . 4 6 4 . 4 3 6

2317.026
I . 7 I I . 8 1 7

.52 .2 6 8 . 0
3.174,886
. . 5 8 7 3 6 9
. . 2 1 2 . 6 2 5

805.209
3 0 1 . 1 6 7
. 9 8 . 7 1 4

1,9 1 . 8
. 4 . 9 9 . 2

.2 .86 2 . 6 2

.2 .38 2 . 3 9



1364 CENSUS DATA

O H I O
Total population
SEXMale

N O R T H D A K O T A
Tola! population
SEX Male

I0.847, l l5
,5226.340
.5.620.775
. . 785 . I 49
,2.014.595
.. 511,421
.-624,997
.3.411,043
.1.113A43
. . 4 8 2 , 5 2 6

. . . 4 9 6 , 9 8 0

. . . 8 2 8 . 0 2 8

. . . 4 4 0 . 9 0 3

,., 138.030

638.800
3 1 8 2 0 1
320J99
.47.845
1 2 7 . 5 4 0

. . 3 0 . 7 5 0

. . 3 7 . 1 0 3

. 1 9 4 . 0 3 5

. . 5 7 . 0 8 4

..26.268

..27.120

. . 4 7 . 5 4 1

. . 3 2 2 7 4

.,11.240

Female

AGE Under 5years
5to !7years
I8lo 20 years
21 to 24 years
2510 44 yeais
45 to 54 years
55 to 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 years and over
Median age 

Under 18 years 
Percent of total population ...

65 years and over 
Percent of total population .. -

H O U S E H O L D S B Y T Y P E
Total households

Female 
AGE Under 5years

5to 17 years
18 to 20 years
21 to 24 years
25 to 44 years
45 to 54 years
55 to 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 years and over
Median age

Under 18 years
Percent of total population

65 years and over
Percent of total population

HOUSEHOLDS BY TYPE
Total households 

Family households (families). -.
Married-couple families
Percent of total households ...
Other family, male householder
Other family, female householder .... 17.523

7 4 . 6 0 8

3 3 . 33 2 , 4
2,799.7441 7 5 . 3 8 5

2 5 . 82 7 - 5
1,406.9619 1 . 0 5 5

1 3 . 014.3

,4.087.546
. 2 . 8 9 5 . 2 2 3
. 2 . 2 9 4 , 111

240.878
1 6 6 2 7 0
1 4 2 2 7 4

Family households(familles)
Married-couple families ..
Percent of total households
(Jther family, male householder  123.042
Other family, female householder ... 478.070

1 . 1 9 2 . 3 2 3

56.159.1
6273

Nonfamily households ...
Percent of total households

Nonfamily households
Percent of total households 
Householderlivingalooe
Householder 65 yeais and over 

Persons living in households
Persons per household

GROUPQUARTERS
Persons living in group quarters

ln.siiiulionalized persons
Other persons in group quarters

R A C E A N D H I S PA N I C O R I G I N
White

2 9 . 23 1 . 0
.1.020.450
- .416.352 '
10285.664

Householder living alone
Householder 65 years and over

Persons living in households
Persons per household

GROUPQUARTERS
Persons living in group quaiters

Inslitutiortalizedpersons
Other persons in group quarters 109.120

R A C E A N D H I S PA N I C O R I G I N
W h i t e

-63.953
.28.021
614266

2 2 92 - 5 5

2 6 1 . 4 5 1
1 5 2 2 3 1

2 4 . 2 3 4
10.574
13.660

9 2 2 1 . 7 5 6
1,154,826

6 0 4 . 1 4 2
- . 3 2 2 4 Black

I^rccm of total population
American Indian. Eskimo, or Aleut.... 20258

Black 
Percent of total population

American tixtian. Eskimo, or Aleut ....25,917
Percent of total population

Asian OT Pacific Islander
Percent of total pt^lalion

Other race
Hispanic origin (of any race)
Percemoftoial population

Total housing units
O C C U P A N C Y A N D T E N U R E
Occupied housing units
Ovmer occupied
Percent owner occupied
Renieroccupied

Vacant housing uniu
For seasonal, recreational

Honteowner vacancy rate (percent)
Rental vacancy rate (percent)
Persons per owner-occupied unit ..
Persons per renter-occupied unit ..
Units with over Iperstm per room.

10.60 . 6

0 . 2Percent of total population
As ian o r Pac i fic I s l ande r . .

Percent of total population
Other race 

Hispanic origin (of any race) 1 3 9 . 6 9 6
Percemofioialpopulaiion 

Total housing units
O C C U P A N C Y A N D T E N U R E

Occupied housing units
Owner occupied 
Percent owner occupied 
Renieroccupied

Vacant housing units
For seasonal, recreational 

Homeowner vacancy rate (percent)
Rental vacancy late (percent)
Persons per owner-occupied unit -
Persons per renter-occupied unit -.
Units with over Iperson per room 71.771

. 4 . 1

9 1 . 1 7 93 . 4 6 2
0 . 80 . 5

5 8 . 9 9 61 ,755
4.665

1 20 . 7
. 4 , 3 7 1 . 9 4 52 7 6 2 4 0

, 4 , 0 8 7 2 4 6
. 2 . 7 5 8 . 1 4 9

240278
1 5 7 . 9 5 0

6 7 , 56 5 . 6
1 2 2 9 . 3 9 7
. 2 8 4 2 9 9
. . 3 7 . 3 2 4

82 .928
3 5 . 4 6 2
.7.236

M2 . 9
7 . 59 . 0

2 . 7 42 . 7 4
2 . 2 7. 2 . 1 8

4 . 7 6 2



C E N S U S D A T A 1 3 6 5

O K L A H O M A
Toial populalion 
SEX Male 

Female

AGE Under Syears 
510 17 years 
1810 20 years 
21 to 24 years 
25 to 44 years 
45 to 54 years 
55 to 59 years 
60 to 64 years 
65 to 74 yeani 
75 to 84 years 
85 years and over 
Median age 

Under 18 years
Percent ortotal populalion ...

65 years and over
Percent ortotal population ...

H O U S E H O L D S B Y T Y P E
Total households

Family households <ramilies) .
Married-coupleramilies ....
Percent or to ta l households . .

O R E G O N
Total populalion
SEX Male

Female 
AGE Under 5years

5to 17 years
18 to 20 years
21 to 24 years
25 to 44 years
45 to 54 years
55 to 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 years and over
Median age

Under 18 years
Percent ortotal populalion ....

65 years and over
Percent or total populalion

H O U S E H O L D S B Y T Y P E
Total households 

Family households(ramilies) -.
Married-couple families
Percen t o f l o ta ! househo lds . .

3.145.585
1.530 .819
1 . 6 1 4 . 7 6 6
. , 2 2 6 5 2 3
..610.484
..148.115
..173.274
. . 9 6 1 . 5 6 0
..322.975
. . 1 4 1 . 2 1 4
. . 1 3 7 . 2 2 7
.,235.135
. . 1 4 3 . 2 3 0
. . . 4 5 . 8 4 8

2 . 8 4 2 3 2 1
1397.073
1 , 4 4 5 . 2 4 8

. . 2 0 1 . 4 2 1

. . 5 2 2 . 7 0 9

. . 11 9 . 3 2 7

.. 148,201

. . 9 2 6 . 3 9 5

. . 2 9 6 5 9 5

. . 11 6 , 0 11

. . 1 2 0 3 3 8

. . 2 2 4 . 4 3 8

. . 1 2 8 . 0 7 1

. . . 3 8 . 8 1 5
. 3 3 . 2 3 4 , 5

, 8 3 7 . 0 0 7 7 2 4 . 1 3 0
. 2 6 . 6 2 5 . 5

.424313 3 9 1 . 3 2 4
13.5 13.8

1 3 0 6 . 1 3 5
..855.321
..695.961

1.103313
. . 7 5 0 , 8 4 4

.613.297
. 5 7 . 7 5 5 . 6

Other family, male householder
Other family, female householder.... 125.4^

350.814

.33.891 Other family, male householder
Other family, female householder ... 101.762

3 5 2 . 4 6 9

3 5 . 7 8 5

Nonfumily households 
Percent of total households

Nonfamily hou.seholds ..,.
Percent of total households.29 .1 3 1 . 9

Householder living alone
Householder 65 years and over

Persons living in households 3 . 0 5 1 . 9 0 8
Persons per household 

GROUPQUARTERS
(Arsons living in group quarters

Institutionalized persons
Other persons in group quarters

R A C E A N D H I S PA N I C O R I G I N
While 

Black 
Peiceni of total populalion

American Indian. Eskimo, or Aleut .. .252.420
Percent of total population 

Asian or Pacific [slander

Percent of total populalion
Other race

Hispanic origin {of any race) 
Percent of total population 

Total housing units
O C C U PA N C Y A N D T E N U R E
Occupied housing units 

Owner occupied 
Percent owrver occupied 
Renieroecupied 

Vacant housing units 
Forseasonal.recreuional

Homeowner vacancy rate {percent)
Rental vacancy rale (percent)
Persons per owner-occupied unit ..
Persons per renter-occupied unit...
Units with over Iperson per room .

.309369

.131.237
Householder living alone
Hou.sehoider 65 years and over

Persons living in households ...
Persons per household

GROUPQUARTERS
Person.s living in group quarters.

Institutionalized persons
Other persons in group quarters

R A C E A N D H I S PA N I C O R I G I N
White
Black 

Percent of total populalion
American Indian. Eskimo, or Aleut 3 8 . 4 9 6
Percent of total populalion

Asian or Pacific Islander

Percent of total populaikm 
Other race
Hispanic origin (of any race)
Percent of total population

Total housing units
O C C U P A N C Y A N D T E N U R E
Occupied housing units

Owner occupied
Percent owner occupied
Remeroceupied

Vacant housing units
For seasonal, recreational

Homeowner vacancy rate (percent) .
Rental vacancy rate (percent)
Persons per owner-occupied unit ...
Persons per remer-occu[Med unit ...
Units with over Iperson per room 4 0 , 1 3 5

,.278.716
. , 1 0 8 5 7 9

2 . 7 7 6 . 11 6
2 5 3 2.52

. 9 3 , 6 7 7
- 5 I 3 M
. 4 2 . 4 6 6

66.205
33 ,378
32 ,827

2 , 5 8 3 . 5 1 2
. . 2 3 3 . 8 0 1

2 , 6 3 6 , 7 8 7
. . . 4 6 , 1 7 8

.7.4 1.6

.8.0 1.4
. 3 3 5 6 3 6 9 . 2 6 9

U Z 4
. 4 2 3 8 9
. 8 6 . 1 6 0

. 5 1 . 5 9 1
11 2 . 7 0 7

3 . 7 4 , 0
1 . 4 0 6 . 4 9 9 1 . 1 9 3 5 6 7

I . 2 0 6 . I 3 S
. . 8 2 1 . 1 8 8

1 .103 ,313
.695.957

.68 .1 63.1
.384,947
. 2 0 0 . 3 6 4
. . 2 5 . 1 6 9

407.356
. 9 0 3 5 4
.30300

. 3 . 7 1.4 .
14.7 5 . 3

.2 .59 Z 6 2

.2 .41 2 , 3 3
. 3 9 . 9 4 1



1 3 6 6 C E N S U S D A T A

R H O D E I S L A N D
Toia] population 
SEX Mule

Female

AGE UnderSyeare
510 17 years
1810 20 years
2110 24 years
25 to 44 years
45 to 54 years
55 to 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 years and over
Median age 

Linder 18 years 
Percent of total population ■..

65 years and over 
Percent of total population .. ■

H O U S E H O L D S B Y T Y P E
Total households

Family households (families) .
Mairied-couplefamilies 
Percent o f to ta l househo lds . .

P E N N S Y L V A N I A
Total population .... 1 ,003 .464

.481.496

. 5 2 1 . 9 6 8

.. 66.969
. 1 5 8 . 7 2 1
. . 5 4 . 9 3 0
,, 65.428
. 3 2 1 . 2 4 1
. . 9 6 A 2 5
- . 4 2 . 0 7 7

. . . 4 7 . 1 2 6

. . . 8 5 . 6 1 6

. . . 4 8 . 9 1 5

. . . 1 6 . 0 1 6

11.881.643
.5,694.265
. 6 . 1 8 7 J 7 8
. . . 7 9 7 . 0 5 8
.1.997.752
. . .551.216
. . . 6 7 5 . 5 5 9
.3.657 J23
. 1 . 2 1 3 . 8 4 5
. . . 5 5 2 3 7 8

. . .607.406

.1.070.021

. . . 5 8 7 3 4 9

. . . 1 7 1 , 8 3 6

SFJ< M a l e
Fema le

Under 5years
5to (7 years
l8to 20 years
21 to 24 years
25 to44 years
45 to 54 years
55 to 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 years and over
Median age

Under 18 years
Percent of total population

65 years and over
Percent of total population ....

H O U S E H O L D S B Y T Y P E
Total households . '

A G E

3 4 . 03 5 . 0
225,6902.794.810

22.52 3 . 5
1 5 0 3 4 71 . 8 2 9 . 1 0 6

I 5 i )15.4

377.977
2 5 8 3 8 6
202383

4 , 4 9 5 . 9 6 6

Family housetwlds (families)  3.155.989
2.502JJ72Married-couple families ..

Percent of total households 5 3 . 55 5 . 7
12,261Other family, male householder

Chher family, female householder  4 4 . 3 4 2
119.091

146.909Other family, male householder
Otherfamily-femalebou-seholder ...507.008

1339.977
. . , . ! , 2 9 . 8
U50 .694
, . 5 2 6 . 2 6 4
1 1 3 3 3 3 1 9

Nonfamily households 
Percen t o f t o ta l househo l t l s . . .

Householder living alone
Hou-seholder 65 years and over

Persons living in households ...
Persons per household

GROUP QUARTERS
pWsons living in group quarters

Insntutionalized persons 1 4 . 8 0 1
Other persons in group quarters 

R A C E A N D H I S PA N I C O R I G I N
While

Nonfamily households
Percent of total households ...
Householder living alone
Householder 65 years and over

Persoas living in households ...
Persons per household

GROUP QUARTERS
Persons living in group quarters.

Instiiutionalized persons
Other persons in group quarters

R A C E A N D H I S PA N I C O R I G I N
W h i t e

3 1 3

. 9 9 . 1 1 1

.44,627
964.869

2 3 52 . 5 7

38.595348.424
174310
1 7 4 3 1 4 2 3 , 7 9 4

917375
. 3 8 . 8 6 1

10,520.201
1,089,795 Black 

Percent of total population 
American Indian, ^imo. or Aleut.

Percent of total population 
Asianor Pacific Islander

Percent of total population 
Other race 

Hispanic origin (of any race)
Percent of total population 

Total housing units 
O C C U P A N C Y A N D T E N U R E
Occupied housing units
Owner occupied 
Percent owner occupied 
Renter occupied

Vacant housing units
For seasonal, recreational 

Homeowner vacatKy rate (percent).
Rental vacancy rate (percent) 
Persunsperowner-occupiedunti ..
Persons per renter-occupied unit ...
Units with over 1person per room .

Black 

Percent of total population
American Indian, Eskimo, or Aleut .... 14.733
Percem of total population

A s i a n o r P a c i fi c I s l a n d e r . .

Percent of total population
CHberrace

3 . 99 . 2
4 .071

0 . 4.0.1
18,3251 3 7 . 4 3 8

1.2
2 4 . 8 3 2
4 5 . 7 5 2

11 9 . 4 7 6
2 3 2 3 6 2Hispanic origin (of any race)

Percent of total population
Total housing units

4 . 62 . 0
414,5724.938.140

OCCUPANCY ANDTENURE
3 7 7 . 9 7 7
2 2 4 . 7 9 2

4.495,966
3.176,121

Occupied housing units ..
Owner occupied
Percem owner occupied .
Remeroccupied

Vacant housing units
For seasonal, recreational

5 9 . 57 0 . 6
1 5 3 . 1 8 5
. 3 6 3 9 . 5
. 1 2 . 0 3 7

1.319.845
. 4 4 2 , 1 7 4

. . 1 4 4 . 3 5 9
1 31 3Homeowner vacancy rate (percent)

Rental vacancy rate (percent)
Persons per owner-occupied unit ...
PersonspertCTier-occupiedunit ...
Units with over 1person per room ..

7 . 97 . 2
2 . 7 82 . 7 2
2 . 2 32 . 1 9

8 . 6 7 68 2 3 1 8



C E N S U S D A T A 1 3 6 7

S O U T H C A R O L I N A
Total population
SEX Male 

Female

AGE Under 5years 
5to I7 years 
18 10 20 years 
21 10 24 years 
25 lo44 years 
45 to 54 years 
55 to 59 years 
60 to 64 years 
65 to 74 years 
75 to 84 years 
85 years and over ..
Median age 

Uttder 18 years
ftrceni of total population

65 years and over
Percent of total population

H O U S E H O L D S B Y T Y P E
Total households

Familyhouseholdslfamilies) .
Married-couple families ....
Percent o f to ta l households . .

S O U T H D A K O T A
Total population
SEX Male

Female 
AGE Under 5years

5to 17 years
l8to 20 years
21 to 24 years
251044 years
45 to 54 years
55 to 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 years and over
Median age

Under 18 years
Percent of total population

65 years and over
Percent of total population

H O U S E H O L D S B Y T Y P E
Total households 

Family households (families) ...
Married-couple families
P e r c e n t o f t o t a l h o u s e h o l d s . . .

Other family, male householder
Other family, female householder 2 0 . 7 1 1

Nonfamily households
PerceniorioiBlhousehold.s 
Householder living alone
Householder 65 years and over

Persons living in households
Persons per household

GROUP QUARTERS
Persons living in group quarters
Institutionalized persons
Other persons in group quaners

R A C E A N D H I S PA N I C O R I G I N
White

Black 

Percentof total population
American Indian. Eskimo, or Aleut 5 0 . 5 7 5

Percent of total population
Asian Of Pacific islander

Percent of total population
Other race
Hispanic origin (of any race)

Percent of total population
Total housing units
O C C U P A N C Y A N D T E N U R E
Occupied housing units
Owner occupied
Percent owner occupied
Renteroccupied 

Vacant housing units
For seasonal, recreational

Homeowner vacancy rate (petcenO .
Rental vacancy ratetpercenl)
Persons per owner-occupied unit ...
Persons per renter-occupied unit ...
Units with over Iperson per room .

3.486.703
I.688JI0
1.798.193
256.337
663.870
I85J14
221.012
1.114.643
355.610
148.762
144.020
2 4 6 3 ^
119.881
30.749

6 9 6 . 0 0 4
3 4 2 . 4 9 8
353.506
.54.504
1 4 3 . 9 5 8
.31.014
.37.099
2 0 4 . 6 2 9

.62,669

. 2 9 , 2 1 8

. 3 0 . 5 8 2

.54,471

. 3 4 . 5 1 7

.13.343
. 3 2 . 0 3 2 . 5

. 9 2 0 . 2 0 7 1 9 8 . 4 6 2
. 2 6 . 4 2 8 . 5

. 3 9 6 . 9 3 5 102.331
11 . 4 14.7

1.258.044
. . 9 2 8 . 2 0 6
. . 7 1 0 . 0 8 9

2 5 9 . 0 3 4
1 8 0 . 3 0 6
1 5 2 . 5 1 9

J 6 . 4
Other family, male householder . 4 1 . 9 1 3
Other family, female householder... ,176,204

Nonfamily households 
Percent of total households

5 8 . 9

7 . 0 7 6

. 3 2 9 . 8 3 8 7 8 . 7 2 8
.26 .2 30.4

Householder living alone 
Householder 65 years and over

Persons living In households 
Persons per household 

GROUP QUARTERS
Persons living in group quarters

Institutionalized persons
Other persons in group quarters

R A C E A N D H I S PA N I C O R I G I N
White 
Black 

Percent of total population 
A m e r i c a n I n d i a n . E s k i m o , o r A l e u t

Percent of total population 
Asian Of Pacific Islander

Percent of total population 
Other race
Hispanic origin (of any race)

Percentof total population 
Total housing units
O C C U P A N C Y A N D T E N U R E
Occupied housing units 

Owner occupied 
Percent owner (Ktcupied 
Renteroccupied 

Vacant housing units 
Forseasonal.recreational . 4 9 . 8 4 3

Homeowner vacancy rate (percent)
Rental vacancy raie(percent) ....
Personsperowner-occupiedunil .
Persons per renter-occupied unit..
Units with over Iperson per room

..281.347

. . 1 0 9 . 0 1 2
3 J 7 0 . I 6 0

.68 JOS
! 3 1 J 6 0
6 7 0 . 1 6 3

.2 .68 2 , 5 9

11 6 , 5 4 3
. 4 4 . 1 3 4
. 7 2 . 4 0 9

2 5 . 8 4 1

13305
1 2 3 3 6

2 . 4 0 6 . 9 7 4
1 . 0 3 9 3 8 4

6 3 7 3 1 5
. . 3 2 5 8

. 2 9 . 8 0 . 5
, 8 , 2 4 6

. 0 . 2 7 . 3
. 2 2 . 3 8 2 3 . 1 2 3

. 0 , 6 0 . 4
. . 9 . 2 1 7
. 3 0 3 5 1

1 3 3 3
5 2 5 2

. 0 . 9 0 . 8
1.424.155 2 9 2 , 4 3 6

1 2 5 8 . 0 4 4
. . 8 7 8 . 7 0 4

2 5 9 . 0 3 4
171.161

.69 .8 6 6 . 1
. 3 7 9 3 4 0
. 1 6 6 . 111

8 7 , 8 7 3
3 3 . 4 0 2

S . 3 9 I
1.7 1 . 8

1 1 3 7 . 3
.2 .75 2.71
.2 .52 2 . 3 4

. 5 1 . 0 6 1 7 . 6 6 0



1 3 6 8 C E N S U S D A T A

T E X A S
To«fl] population 
SEX Male

Female
AGE Under 5years

5to I7years
l8to 20 years
2110 24 years
2510 44 years
45 to 54 years
5510 59 years
6010 64 years
65 to 74 years
75 to 84 years
85 years and over
Median age 

Under 18 years 
Percent of total population ...

65 years and over 
Percent of total population ...

H O U S E H O L D S B Y T Y P E
Total households

Family households (families) .
Married-couple families 
Percent o f to ta l househo lds . .

T E N N E S S E E
Total population
SEX Male

Female 

AGE UndCT 5years
5to 17 years
18 to 20 years
21 to 24 years
25 to44 years
45 to 54 years
55 to 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 yea.’s and over
Median age

Under 18 years
Pmeni of total population ....

65 years and over
Percent of total population ....

H O U S E H O L D S B Y T Y P E
Total households 

16.986310
.8.365.963
. 8 . 6 2 0 , 5 4 7
.1,390,054
,3.445.785
.. 836.698
.1,054,146
. 5 . 6 2 5 . 1 %
. 1 . 6 2 8 . 6 3 4
. . 6 6 1 3 9 0
. . 6 2 7 . 8 3 1
.. 998.239
. . 5 5 1 . 7 3 2
. . 1 6 6 . 6 0 5

4 . 8 7 7 . 1 8 5
2 . 3 4 8 . 9 2 8
2.528,257
..333.415
. .883.189
..238.948
,.288.707
1353.309

. . 5 2 6 . 2 1 0

. . 2 2 0 , 9 5 2

..213.637

.,357.423

..202.601

....58,794
3 0 . 83 3 . 6

, 4 . 8 3 5 . 8 3 91.216.604
2 8 . 52 4 . 9

1 , 7 1 6 3 7 6618.818
10.112.7

.6.070.937
4 J 4 3 . 8 7 8

. 3 . 4 3 5 . 5 4 0

1,853.725

Family households (families)  1.348.019
1.059369Married-couple families

P e r c e n t o f t o t a l h o u s e h o l d s . . .

Other family, male householder
5 6 . 65 7 . 2

Other family, male householder 2 0 6 3 1 2
Other family, female householder ... 701.826

1,727,059

55.751
eXher family, female householder ... 232,699

5 0 5 . 7 0 6 Nonfamily households ....
Percent o f to ta l households

Nonfamily households
P e r c e n t o f t o t a l h o u s e h o l d s . . .

Householder living atone
Householder 65 years and over

Persons living in households ...
Persons per hou-sehold

GROUP QUARTERS
Persons living in group quarters.
Insiituiionalized persons
Other persons in groopquaneis

RACE AND HISPANIC ORIGIN
W h i t e

2 8 . 42 7 . 3
.1,452.936
.. 472.029
1 6 3 9 3 , 0 6 3

, ,442.129
. , 1 7 8 ^ 3 7 7
4.7483)56

Householder living alone
Householder 65 years end over

Persons living in households ...
Persons per household

GROUP QUARTERS
Personslivingingroupquarters 3 9 3 . 4 4 7

Institutionalized persons
Other persems in group quartets .... 172.175

R A C E A N D H I S PA N I C O R I G I N
W h i l e

2 . 7 32 3 6

129,129
.65.389
. 6 3 . 7 4 0

221.272

12 ,774 ,762
.2.021332

4.048,068
. . 7 7 8 . 0 3 5 Black

Percent of tcHal population
American Indian, Eskimo, or Aleut  6 5 , 8 7 7

Black 

Percent of lOiaJ population
American Indian. Eskimo, or Aleut .... 103)39

11.91 6 . 0

0 . 4Pei ccnl of total population
Asian or Pac ific l .s lander . .

Percent of total population
Other race 

Hispanic origin (of any race) 4.339,905
Percent of total population 

Total housing unils 
O C C U P A N C Y A N D T E N U R E

Occupied housing units
Owneroccupied 
Percent owner occupied 
Renier occupied

Vacant housing unils
For seasonal, recreational 

Homeowner vacancy rate (percent).
Rental vacancy rale (percem) 
Pereonsperowner-occupiedunil .
Persons per renter-occupied unil ...
Unils with over Iperson per room ... 494378

0 , 2Percent of total population
Asian or Pacific Islander

Percenioftoial population
Other race

Hispanic origin (of any race)
Percem of total population

Total housing units
O C C U P A N C Y A N D T E N U R E

(Occupied housing units
Owneroccupied
Percent owner occupied
Remcroecupied 

Vacant housing unils
For seasonal, recreauonal

Homeowner vacancy rate (percent)
Rental vacancy rale (percem)
Peisons per owner-occupied unit .,
Persoosperrenter-occupiedunii ..
Unils with over tperson pw room .

31.839 319,459
1.90 . 7

1 .804 .780. 9 . 2 0 4
32 .741

2 5 . 50 . 7
. 7 . 0 0 8 . 9 9 92 . 0 2 6 3 ) 6 7

6.070.937
. 3 . 6 9 5 . 11 5

I . 8 S 3 . 7 2 5
I . 2 6 U I 8

6 0 . 9. 6 8 . 0
.2,375.822
. . 9 3 8 , 0 6 2
. . 1 5 1 . 9 1 9

5 9 2 . 6 0 7
172.342
. 2 3 3 8 9

3 , 22 . 1

13.09 . 6
2 . 8 52 . 6 6
2 . 5 52 . 3 5

50 ,767



C E N S U S D A T A 1 3 6 9

U T A H
Total population
SEX Male 

Female

AGE Under Syears 
5to 17 years 
18 to 20 years 
21 to24years 
25 lo44 years 
45to54yeais 
55 (0 59 years 
60 to 64 years 
65 to 74 years 
7Sto84years 
85 years and over 
Median age

Under ISyears
^rcemoftoialpopulaiion 

65 years and over
Percent of total population 

H O U S E H O L D S B Y T Y P E
Total botrsehokk

Familyhousritolds(fBintlies)
Marrted-couplefamilies 
Percent oftoiaJ households
Other family, male householder .
Other family, female householder

Nonfamily households 
Percent of total households

V E R M O N T
Total population
SEX Male

Female 

AGE Under 5years
5to 17 years
18io20yeats
21 to 24 years
25 to 44 years
45 to 54 years
55 to 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 years and over
Median age

Under 18 years
Percent of total population

65 years and over
Percent of total population

H O U S E H O L D S B Y T Y r e
T«al households 

Familyhouseholds(famil ies)...
Married-couple families
P e r c e n t o f t o t a l h o u s e h o l d s . . .

Other family, male householder
Other family, female householder 19.360

65.755

1.722 ,850
..855.759
. . 8 6 7 . 0 9 1
..169.633
..457.811
.. .90J45
..109,741
. . 4 9 9 . 5 7 0
..138.481
. . 3 4 , 9 3 0

...52,481

...88,187

. . .48.160

.. .13.611

5 6 2 . 7 5 8
2 7 5 . 4 9 2
2 8 7 . 2 6 6
.41.261
1 0 1 . 8 2 2
. 2 9 . 6 7 1
. 3 3 . 4 9 5
1 8 7 . 6 8 9
.57.389
. 2 2 . 7 8 7
.22,481
. 3 7 . 0 7 2
. 2 1 3 6 8

. 7 3 2 3
.26 .2 3 3 . 0

. 6 2 7 . 4 4 4 143.083
.36 .4 2 5 . 4

1 4 9 . 9 5 8 66.163
. 8 7 11 .8

3 3 7 . 2 7 3
.410.862
.348.029

2 1 0 . 6 3 0
1 4 4 . 8 9 5
118.905

.64 .8 5 6 . 4
.13.756
.49.077
126.411

6 3 3 0

Nonfamily households
Percent of total households 
Householderlivingalooe
Householder 65 years artd over ....

Persons living in households
Persons per household

GROUP QUARTERS
Persons living in group quarters

Institutionalized ftenons
Olherpersons in group quarters

R A C E A N D H I S PA N I C O R I G I N
White

. 2 3 , 5 3 1 . 2
Householderlivingaione
Househotder 65 years and over

101.640
.38320

Persons living in households 1.693,802
Prrsons per household 

GROUPQUARTERS
Persons living in group quarters
Institutionalized persons
Other persons in group quarters ....

R A C E A N D H I S PA N I C O R I G I N
W h i t e

. 4 9 3 6 6
. 1 9 . 6 4 8
S 4 I . 1 1 6

. 3 . 1 5 2 . 5 7

. 2 9 . 0 4 8

.12.739

.16.309

2 1 . 6 4 2
6 .161

15.481

1 3 1 5 3 4 5
. . . 1 1 3 7 6

5 5 5 3 8 8
B l a c k Black 

Percent of total population
American Indian. Eskimo, or Aleut .
Percent of total population

AsianorPacifi.-lsIander
Percent of total population

Other race

Hispanic origin (of any race)
Percent of total population

Total housing units
O C C U P A N C Y A N D T E N U R E
Occupied housing units
Owner occupied
I^rcenl owner occupied
Renteroccupled

Vacant housing units
For seasonal, recreational

Homeowner vacancy rate (percent) .
Rental vacancy rate (percent)
Persons per owner-occupied unit...
Persons per renter-occupied unit
Units with over 1person per room .

1.951
Percent of total population

Arrterican Indian. Eskimo, or Aleut ,...24,283
Percent of total populalirm

A s i a n o r P a c i fi c I s l a n d e r. .

.0 .7 0 . 3
1 . 6 9 6

1.4 0 . 3
.33.371 3.215

Percentofioialpopolalion 
Other race
Hispanicoriginfofanyrace)
Percent of total population

Total bousing units
O C C U P A N C Y A N D T E N U R E

Occupied housing units 
Owneroccupied 
Percent owner occupied 
Renter occupied 

Vacant housing units 
Forseasonal.recreational

Homeowner vacancy rate (percent)
Rental vacancy rate (peicent)
Rfisonsperowner-occupied unit ..
Persons per renter-occupied unit,..
Units with over Iperson per room .

.1.9 0 . 6
. 3 7 . 7 7 5
, 8 4 3 9 7

8 0 8
3.661

.4.9 0 , 7
.598388 2 7 1 3 1 4

. 5 3 7 , 2 7 3

.365.979
210.650
1 4 5 3 6 8

.68 .1 6 9 . 0
1 7 1 . 2 9 4
. 6 1 . 11 5
.21.023

6 5 . 2 8 2
. 6 0 3 6 4
, 4 5 . 4 0 5

3 . 4 2 . \
.8 .6 7 . 5

.3 .38 2.73

.2 ,67 2,22
. 2 9 3 7 7 3395



1370 CENSUS DATA

W A S H I N G T O N
Toia] population 
SEX Male

Female

AGE UnderS years
5lo 17 years
18 lo 20 years
21 to 24 years
25 to 44 years
45 to 54 years
55 to 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 years and over
Median age 

Under ISyears 
Percent of total population 

65 years and over 
Percent of total population 

H O U S E H O L D S B Y T Y P E
Total households

Familyhouseholds(faniilie$> ■.
Married-couplefaniilies 
Percent of total households ...
Other family, male householder
Other family, female householder... 175522

607,497

V I R G I N I A
Total population
SEX Male

Female 

AGE UnderS years
5to 17 years
I8to20years
21 to 24 years
25 to 44 years
45 to 54 years
55 to 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 years and over
Median age

Under 18 years
Percent of total population

65 years and over
Percent of total population

H O U S E H O L D S B Y T Y P E
Total households 

Family households(familics)...
Married-couple families
Percent of total households ...
Other family, male householder
Other family, female householder .. .255.106

Nonfamily households ....
Percent of tool households

..4,866,692
...2,413,747
,. .2.452.945
.... 366,780
.... 894,607
.... 210,809
.... 277.730
. . . 1 5 5 8 . 9 5 1
.... 501.543
. . . . I9HS02
.... 189.382
..,. 336.034
.... 182.953

56,301

6.187.358
3,033.974
3 . I 53J84
. . 4 4 3 . 1 5 5
1.061583
-.308.105

.411,626
2 , 1 3 2 . 4 4 4
..663.332
..257.207
..245,436
..400.622
, .204.139
. . . 5 9 . 7 0 9

3 3 . 13 2 . 6
1061587i.504,738

25.92 4 5
575,288664.470

11.810.7

1.872,431
1064.934
1.029067

2091,830
1,629.490
1.302019

5 5 . 0S 6 . 8
60.14572,165

Nonfamilyhouseholds ...
Percent o f to ta l households

662.340
3 2 . 42 8 . 9

.. 476,320
, . 1 6 2 , 5 2 0

.4,746.161

Householder living aiorte
Householder 65 years and over

Persons living in households -..
Persons per household

GROUP QUARTERS
Persons living in group quarters

Insiituiionalizedpersoas 
Other persons in group quarters

R A C E A N D H I S PA N I C O R I G I N
While

Black 
Percent of total population

American Indian. &kimo. or Aleut.... 81,483

523,770
178575

Persons living in households  5,978,058
Persons per household

GROUP QUARTERS
Persons living in group quarters

Institutionalized persons
Other persons in group quaners ....

RACE AND HISPANIC ORIGIN
W h i t e

Householderliving alone ....
Householder 65 years and over

2.532.61

120531
.55.313
. 6 5 5 1 8

209.300
.84.292
125.008

4508.937
. 1 4 9 . 8 0 1

4 . 7 9 1 . 7 3 9
1.162.994B lack

3.11 8 . 3Percent of total populaiicxi
American Indian, Eskimo, or Aleut .... 15582

Percent of total population
Asian or Pacific Islander .
Percent of total population

1.7Percemoftotalpopuiation 
Asian orPacific Islander

Percent of total population 
Other race 

Hispanic origin (of any race)
Percent of total population 

Total housing units
O C C U P A N C Y A N D T E N U R E
Occupied housing units

Owner occupied 
Percent owneroccupied 
Renter occupied

Vacant housing units
Forseasonal.recreational 

Homeowner vacancy rate (percent).
Rental vacancy rate (percent)
Personsperowner-occupiedunil ..
Persons per renter-occupied unit ...
Units with over 1person per room .... 72.798

0 . 2
210,958159,053

4 . 32 . 6
. 1 1 5 5 1 3
.214570

.58590
1 6 0 5 8 8

Other race

Hispanic origin (of any race)
Percent of total population

Total housing units
(XCUPANCY AND TENURE
Occupied housing units
Owneroccupied
Percent owner occupied
Rcnieroccupied 

Vacant housing units
Forseasonal.recreational

Homeowner vacancy rate (percent)
Rental vacancy rate (percent)
Persons per owner-occupied unit ..
Persons per renter-occupied unit
Units with over Iperson per room.

4 . 42 . 6
.2,0325782,496534

1.872.431
1,171,580

2,291,830
1519,521

6 2 , 66 6 . 3
7 0 0 , 8 5 1
159,947
. 5 5 . 8 3 2

772509
204504
. 4 1 . 7 4 2

1.3. 2 . 2
5 . 8

2 . 6 8. 2 . 7 0
2 . 3 0. 2 . 4 3

6 5 . 0 4 2



C E N S U S D A T A 1 3 7 1

W E S T V I R G I N I A
Total population
SEX Male 

Female

W I S C O N S I N
Tola! population
SEX Male

Female 

AGE Under 5years
5to 17 years
1810 20 years
21 to 24 years
2510 44 years
4510 54 years
55 to 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 years and over
M^ian age

Under 18 years
Percent of total population

65 years and over
Percent of total population

H O U S E H O L D S B Y T Y P E
Total housrfwids 

Family households(families)...
Married-couple families
Percent of total households ...
Other family, male householder

. . . 1 . 7 9 . 1 . 4 7 7
861336
931.941
106.659
336,918
87063

.92.728
532.807
191.318
85.265
91.622
155.743
87.703
25A5I

4,891.769
2J92.935 !
2.498.834
.. 360,730
. . 9 2 8 0 5 2
.. 225 J90
..286.936
1 3 4 6 . 8 3 2

. . 4 7 8 , 8 8 2
- . 2 0 4 3 4 7
..208.879
,.358.419
. . 2 1 8 . 5 0 9
. . . 7 4 . 2 9 3

AGE Under 5years 
5to 17 years 
18 to 20 years 
21 io24years 
25io44years 
45 to 54 years 
55 to 59 years 
60 to 64 years 
65 to 74 years 
75 to 84 years 
85 years and over 
Median age 

Under 18 years
Percent of total populaikn

65 years and over
Percent of total pt^lolion

H O U S E H O L D S B Y T Y P E
Total households

Familyhou.seholds(families) ..
Married-couplefamilies
P e n x n t o f t o t a l h o u s e h o l d s . . .

Other family, male householder
Other family, female householder

Nonfamily households 
^Tceni o( total households

Householderlivingalone 
Householder 65 years and over..

J 5 A 3 2 . 9
.443377 1 , 2 8 8 . 9 8 2

.24 .7 . 2 6 . 4
.268397 6 5 1 . 2 2 1

15.0 13.3

.688357

.500,259

. 4 0 6 . 1 0 5

1 3 2 2 . 11 8
1 .275 ,172
1.048.010

. 5 9 0 5 7 . 5
, . 2 0 , 6 2 7
. . 7 3 , 5 2 7
.188.298

52332
Other family, female householder ,.. 174330

Nonfamily households
Perceniofioialhouseholds ...
Householder living alone
Householder 65 years and over

Persons living in households ...
Persons per household

GROUP QUARTERS
Persons living in group quarters .
Institutionalized persons
Other persons in group quarters

R A C E A N D H I S PA N I C O R I G I N
W h i t e

5 4 6 . 9 4 6
, 2 7 3 3 0 . 0

1 6 8 . 7 3 5
. 8 4 . 4 0 5

Persons living in households 1 . 7 5 6 3 6 6
Persons per household 

GROUPQUARTERS
Persons living in groupquarters
tnstilulionalizedpeisons
Other persons in group quarters ....

R A C E A N D H I S PA N I C O R I G I N
W h i t e

. . 4 4 3 3 7 3
.. 192.072
4.758,171

. 2 3 5 2 3 1

.36 ,911

. 1 9 . 4 6 9

. 1 7 . 4 4 2

1 3 3 3 9 8

.71,288

. 6 2 . 3 1 0

1 . 7 2 5 3 2 3
. . 3 6 . 2 9 5

4 3 1 2 3 2 3
. . 2 4 4 , 5 3 9Black 

Percent of total population 
American Indian, ^imo. or Aleut
Percent of total population 

Asian or Pacific islander

Percent oflotal population 
Other race

Hispanic origin (of any isce) 
Percent of total population 

Total housing units
O C C U P A N C Y A N D T E N U R E
Occupied housing units 
Owner occupied 
Percent owner occupied 
Renter occupied 

Vacant housing units 
Fbrseasonal.iecrcaiional

Homeowner vacancy rate (percent)
Rental vacancy rate (percent)
Personsperowner-occupiedunil ..
Petsorrs per renter-occupied unit...
Units with over Iperson per room .

B l a c k
.3.1 Percent of total population

American Indian, ^imo. or Aleut.... 39387
Percent of total population

Asian or Pacific Islander ..
Percent of total population

Other race

5 . 0
. 2 , 4 5 8

.0.1 0 . 8
. 7 . 4 5 9 53.583

. 0 . 4 l . l
1 .742 4 1 . 7 3 7

9 3 . 1 9 4. 8 . 4 8 9 Hispanic OTiginfofanyrace)
Percent oflotal population

Total housing units
O C C U P A N C Y A N D T E N U R E

Occupied housing units
Owneroccupied
Percent owner occupied
Renter occupied

Vacant housing units
Forseasonal.recreational

Homeowner vacancy rate (percent).
Rental vacancy rote (percent)
Persons per owner-occupied unit ...
Personsperrenter-occupieduml ...
Units with over Iperson per room ,...38,340

, 0 . 5 1.9
. 7 8 1 . 2 9 5 2.055.774

. 6 8 8 . 5 5 7

. 5 1 0 . 0 5 8
1 . 8 2 2 . 11 8
1 .215 ,350

,74 .1 6 6 . 7
1 7 8 . 4 9 9
. 9 2 . 7 3 8
. 2 2 , 4 0 3

6 0 6 . 7 6 8
2 3 3 . 6 5 6
130.601

.2.2 1 . 2
l O . I 4 . 7

3 . 6 3 2 . 7 9
. 2 - 3 3 2 . 2 6

13.123



1 3 7 2 C E N S U S D A T A

W Y O M I N G
Total populaJioti
SEX Male

Female 

AGE Under 5years
510 17 years
I8lo20years
21 10 24 years
25 to 44 years
45 to 54 years
55 to 59 years
60 to 64 years
65 to 74 years
75 to 84 years
85 years and over
Median age

Under 18 years
Percent of total population ....

65 years and over
Percent of total population —

H O U S E H O L D S B Y T Y P E
Totalhouseholds 

Family households(fatnilies).
Marrled-couplefamilies ....
Percent o f to ta l househo lds .

443,348Persons living in households
Persons per household

GROUP QUARTERS
Persons living in grotipquorlers 

Inslitutionalizedpersons
Other persons in group quarters 

R A C E A N D H I S PA N I C O R I G I N
White

Black 

Percent of total population 
American Indian. Eskimo, or Aleut...

Percent of total population 
AsianorPaeific Islander

Percent of total population 
Other race 

Hispanic origin (of any race)
Percent of total population 

Total housing units
O C C U P A N C Y A N D T E N U R E

Occupied housing units
Owner occupied 
Percent owner occupied 
Renter occupied

Vacant housing units
For seasonal, recreational 

Homeowner vacancy rale (percent)..
Reniaivacancyraie(perceoi) 
Persons per owner-occupied unit .. ■
Persons per remer-occupied unit —
Units with over Iperson per room ..

4 5 3 , 5 8 8
2 2 7 . 0 0 7
2 2 6 . 5 8 1
..34,780
100.745
,20.025
. 2 1 . 3 6 1

, 1 4 8 . 4 9 5
. . 4 5 . 4 9 7
, . 17 .893
, . 17 .597
, . 2 7 . 7 5 9
. . 1 4 . 8 8 6
. . . 4 . 5 5 0

2 . 6 3

10.240
.5.434
. 4 . 8 0 6

4 2 7 . 0 6 1
, . 3 . 6 0 6

0 . 8

9 . 4 7 9
2.1

2.306
0 . 6

10.636
25 .751

3 2 , 0

135325
5 . 72 9 . 9

203.4114 7 . 1 9 5
1 0 . 4

168,839
1 1 4 3 4 4168.839

119.825
100300

6 7 , 8

54 .295
3 4 , 5 7 2
. 9 . 4 6 8

5 9 . 7
.5.035Ckher family, male householder

Other family, female hou-seholder ,...13.990
Nonfamily households

Percent of total householis

3 . 9
14.44 9 . 0 1 4
2 . 7 42 9 . 0
2 . 3 941.287

.14.431
Householder living alone
Householder 65 years and over 4 . 7 0 2

PRESIDENTIAL ELECTIONS 1992

2,144,856
71,229

2 1 %Perot
Others

COLORADO (8)
C l i n t o n
B u s h
P e r o t
O t h e r s

C O N N E T I C U T ( 8 )
C l i n t o n
Bush
Perot
Others

D E L A W A R E ( 3 )
C l i n t o n
B u s h
Perot
Others

ALABAMA (9 electoral votes)
680.861
7 9 6 . 4 6 7
179.796

8 ,893

1%4 1 %C l i n t o n
B u s h
P e r o t 6 2 0 . 1 0 6

5 5 1 , 2 9 7
359,291

10,211

m i1 %Others 3 6 %
2 3 %A L A S K A ( 3 )

C l i n t o n
B u s h
Perot
Others

A R I Z O N A ( 8 )
C l i n t o n
B u s h
P e r o t
Others

A R K A N A S A ( 6 )
C l i n t o n
B u s h
Perot
O t h e r s

C A L I F O R N I A ( 5 4 )
C l i n t o n
B u s h

1 %3 1 %6 2 . 5 9 6
80.691
54,075 2 7 % 4 2 %653 .239

557,503
340,976

2 %3.431 3 6 %
2 2 %

6,551 0 %3 7 %526,304
5 4 9 . 2 8 4
341 ,638

17,612
2 4 % 125.997

102.436
59,061

2 ,077

D I S T R I C T O F C O L U M B I A ( 3 )
I 8 6 . 3 Q I

19.813
9 . 2 8 4
3 .782

4 4 %
1 % 3 5 %

2 0 %
1% -452 .870

304 .323
90,581

5 3 %

3 6 %
11%

C l i n t o n
B u s h 9 %

4 %P e r o t

O t h e r s 2 %4 6 %4 . 8 1 2 . m
3,338,942 3 2 %



P R E S I D E N T I A L E L E C T I O N S 1 9 9 2 1 3 7 3

F L O R I D A ( 2 S )
C l i n t o n
m i £ b
Perot
O t h e r s

M A R Y L A N D ( I O )
C l i n t o n
Bush
Perot
Others

2 , 0 1 4 3 9 4
2.087.099
1.021,730

3 9 % M L 9 2 8
6 7 1 . 6 0 9
271 .198

7 3 2 9

5 o a
4 m 3 5 %
2 0 % 14%

0 0 % 0 %

GEORGIA (13)
CUnlQD

MASSACHUSETTS (12)
C l i n t o n
Bush
Perot
Others

MICHIGAN (18)
C l i m o D
B u s h
Perot
Others

M I N N E S O T A ( 1 0 )
C l i n t o n
B u s h
Perot
Others

MISSISSIPPI (7)
C l i n t o n
B u s h
Perot
Others

M I S S O U R I ( 11 )
C l i n i o n

Bush
Perot
Others

M O N T A N A ( 3 )
C l i n t o n
Bush
Perot
Others

N E B R A S K A ( 5 )
C l i n t o n

Perot
O t h e r s

NEVADA (4)
C l i n t o n
Bush
Perot
Others

NEW HAMPSH1RE{4)
C l i n t o n
B u s h
Perot
Others

NEW JERSEY (IS)
C l i n t o n
B u s h
Perot
Others

986 .158
967,805
302,561

6 , 8 8 3

1.186.897
724 ,392
597 ,727

15,491

4 7 %
Bush 4 3 %
P e r o t
Others

13% 2 4 %
0 % 1 %

H A W A I I ( 4 )
C l i n t o n
B u s h
Perot
Others

IDAHO (4)
C l i n t o n
B u i b
P e r o t
Others

I L L I N O I S ( 2 2 )
C l i n t o n
B u s h
Perot
Others

INDIANA (12)
C l i n t o n
B u s h
Perot
Others

I O W A ( 7 )
C l i n t o n
Bush
Perot
Others

KANSAS (6)
C l i n t o n
Bush
Perot
O t h e r s

KENTUCKY (8)
C l i n t o n
Bush
Perot
Others

LOUISIANA (9)
C l i n t o n
Bush
Perot
Others

MAINE (4)
C l i n t o n
B u s h
Perot
Others

1 7 9 3 1 Q
136.822
5 3 , 0 0 3

3 . 7 0 7

4 E & L M U S i D
I ,5 I8 . .347

810 .584

4 4 S i
3 7 % 3 7 %
14% 2 0 %

1 % 0 0 %

136.734
202.421
130 .282
!1 2 , 0 . 3 0

2 8 % 972 .739
717.621
536 .464

6 ,684

4 4 S
4 2 S i 3 2 %
2 7 % 2 4 %

2 % 0 %

2 . 3 4 9 . 1 4 6
1.663,483

8 1 3 , 8 5 4
15,.320

391,461
479 .552

8 3 . 7 2 8

4 1 %
3 4 %
1 7 % 9 %

1 % 8.615 1 %

834 .573
974.861
451.031

15.320

3 7 % 1 . 0 3 9 . 9 6 6
800 .340
5 11 , 3 6 9

7 .782

423k 3 4 %
2 0 % 2 2 %

1 % 0 %

583.Q5Q
502 ,806
250,851

6 .816

4 2 3 k 155 .609
142,658
105.838

3 7 % 3 5 %
1 9 % 2 6 %

1 % 4,591 1%

385 .873
442 .968
312 ,454

4 , 2 7 6

3 4 % 213 .855
338 .162
171.618

2 .760

2 9 %
3 2 a 4 m
2 7 % 2 4 %

0 % 0 %

6 6 2 . 6 9 3
614 .895
203 ,273

6,810

4 m 1 8 7 . 3 4 8
173.205
131.075

8 .659

3 2 2 t
4 1 % 3 5 %
14% 2 6 %

2 %

815 .530
731 ,619
210 ,703

31.001

4 ^ 207 .264
199.623
120 .029

3 ,338

2 3 %
4 1 % 3 8 %
12% 2 3 %
2 % 1 %

257.988
204 ,180
201 .141

2 . 7 1 6

32% 1 3 5 8 . 6 8 4
1.302,405

503 ,915
24.543

42%
3 1 % 4 1 %
3 0 % 16%

0 % 1 %
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SOUTH DAKOTA (3)
46% C l i n t o n
37% B u s h
16% P e r o t

1% Others

T E N N E S S E E U D
211% C l i m o o
35% B u s h
16% P e r o t

0% Others

T E X A S ( 3 2 )
43% C l i n t o n
42% B u s h
14% P e r o t
0% Others

U TA H ( 5 )
32% C l i n t o n
44% B u s h
2 3 % . P e r o t

1% Others

NEW MEXICO (S)
C l i n t o n

Bush
Perot
(Others

124.861
136.67Q

7 3 . 2 9 6

3 7 %251.991
206 .659

8 9 . 6 9 5
3 ,505

4 1 %
2 2 %

0 %1.398

N E W Y O R K ( 3 3 )
C l i n t o n 931 .439

838,651
199.211

7,270

4 2 %3 . 2 4 2 . 3 8 3

2 ,268,729
1.026,410

4 2 %B u s h
10%Perot

Others 0 %0

NORTH CAROLINA (14)
1,090.826
1.108.931

349 ,255
5 .840

3 7 %2.262.384
2.443.S10
1,344,215

19,571

C l i n t o n
B u s h
Perot
Others

4 0 %
2 2 %

0 %

N O R T H D A K O T A ( 3 )
C l i n t o n
B u s h
Perot
Others

O H I O ( 2 1 )
C l i n t o n
B u s h
Perot
Others

O K L A H O M A ( 8 )
C l i n t o n
Bush
Perot
O t h e r s

OREGON (7)
C l i n t o n
B u s h
Perot
Others

P E N N S Y L V A N I A ( 2 3 )
CtinW
Bush
Perot
O t h e r s

R H O D E I S L A N D ( 4 )
C l i n t o n
B u s h
Perot
Others

S O U T H C A R O L I N A ( 8 )
C l i n t o n
B u s h
Perot
Others

182 ,590
32Q.858
202 ,796

34.461

25%9 3 , 5 6 4
128.679
6 6 , 3 3 0

4 2 %
2 7 %

5 %1.630

VERMONT (3)
4 0 % C l i n t o n 125.803

86.512
61,510

4 6 %1,937.852
1,843,015
1,008,090

25,027

4 5 %3 8 % B u s h
2 2 %2 1 % Perot

Others 1,0031 %

VIRGINIA (13)
34% C l i n t o n
41% Bush
23% P e r o t

Others

W A S H I N G T O N ( 1 1 )
Clinton

32% B u s h
25% P e r o t

1% Others

WEST VIRGINIA (5)
45% Cl in ton
36% B u s h
18% P e r o t

1% Others

WISCONSIN (11)
42% C l i n t o n
29% B u s h
23% P e r o t

O t h e r s

W Y O M I N G ( 3 )
37% C l i n t o n
48% B u s h

P e r o t
!% Others

1.006,730
1.120.811

338 .924
22,203

4 0 %473 .055
592.998
319 ,883

4 , 4 8 6

45%
14%

1%

854.110
608 ,770
469 .298

18,007

4 4 %52L .723
3 9 0 , 7 ^
304.753

3 1 %
2 4 %

1 %6 . I 6 I

4 9 %324 .127
236.341
105.773

2 . 2 2 0 . 8 3 6
1,772.949

893 ,265
28,585

3 5 %
16%

1,775 0 %

9 9 5 ^ 0
879 ,597
517 ,268

13,029

4 1 %198 .877
121,864
9 4 , 7 1 7

3 ,405

3 7 %
2 2 %

1 %

3 4 %67.858
79.515
51,182

1,083

476,631
5 7 . 4 . 1 ^
138,135

6 . 4 1 9

4 0 %
2 6 %12%

! %


