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HOW TO USE

THE NEW AMERICAN
DESK ENCYCLOPEDIA

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

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

When article titles have the same key word (or words), they are
arranged in this order: people, places, things. Thus WASHINGTON,
Booker Taliaferro, WASHINGTON, George, and WASH-
INGTON, Martha Custis precede WASHINGTON (state) and
WASHINGTON (city), which in turn precede WASHINGTON,
Treaty of.

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

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



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

Some articles are cross references. For example, the article
“DISSENTERS. See NONCONFORMISTS” tells you that the informa-
tion you want about Dissenters will be found in the article titled
NONCONFORMISTS.

Other cross references appear within articles. When you see
words in the text set in SMALL CAPITALS, that means there is an
article elsewhere in the encyclopedia with that title. Still other
cross references appear within parentheses in the text or at the ends
of articles. For example, the article about the 18th-century Scottish
geologist James Hutton contains in its text a parenthetical cross
reference—"(see UNIFORMITARIANISM)”—and it concludes with
another cross reference—"“(See also CATASTROPHISM.).” You will
learn more about James Hutton by looking up and reading those

related articles.
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EEG-electro-
encephalogram
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frequency
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1t letter of the English and of many other
alphabets, derived from the Latin, Etrus-
can and Greek alphabets. The capital letter
"A" is from the Greek alpha, which in
turn came from an ancient North Semitic
symbol. The small letter "a" came from
the Roman. (See also ALPHABET.)

AACHEN (French: Aix-l; llc), im-
portant West Germaa i city in a
coal region near the Belgian and Dutch
borders. A spa since Roman times, it was
the capital of the Frankish Emperor cHar-
LEMAGNE, who was founder of its famous
cathedral, which holds his tomb.

Aachen was the coronation seat of the

German Emperors until 1531, and site of
two major European peace conferences
(see AIX-LA-CHAPELLE, TREATIES OF). Pop
249,500.
AALTO, Alvar (1898-1976), Finnish ar-
chitect and designer. His early buildings
were functionalist (e.g., Toppila Mill at
Oulu, 1930), as was his famous plywood
furniture. But his later work, such as the
dormitory at Massachusetts Institute of
Technology (MIT), Cambndge, Mass.,

1947, emphasized natural materials and
free forms.

AARDVARK  (Afrikaans: earth pig),
southern  African mammal

g
(Orycteropus afer) of the family Oryc-
teropidac. Qnocmmalummnl.uptotsﬁm
length and’ weighing up to 150Ib, the
aardvark has a stout body with a plump
ratlike tail, elongated piglike snout, large
ears and powerful limbs. It feeds on ter-
mites, picking them out of their nests with
its long, sticky t 3
AARON, in the Bible, brother of Moses
and first high priest of the Hebrews. Later
high priests and priests traced their de-
scent from him.
AARON, Henry "Hank" (1934- ), US
baseball player who broke Babe Ruth’s
record in 1974 with his 715th career home
run. He retired in 1976 with 755 homers.
Aaron, an outfielder with the Milwaukee
and Atlanta Braves, also set a National
League record with 2,297 runs batted in.

ABDOMEN 9

ABACUS, or counting frame, a simple
calculating instrument still widely used in
Asia. It comprises a wooden frame con-
taining a serics of parallel rods divided
into upper and lower portions, The rods
represent the powers of 10, with each of
the five beads on their lower portion
counting 1 and the two on their upper por-
tion each counting 5. In the hands of a
skilled operator it allows addition, sub-
traction, multiplication and division
problems to be solved with great rap1d1ty
ABBASIDS, dynasty of Arab

scended from Abbas, uncle of the
MOHAMMED. They ruled the Islamic Arab
empire, following the Omayyads, from
750 until overthrown the

by ‘Mongol
Hulagu Khan (grandson of Genghis Khan)
in 1258. The Abbasids founded Baghdad
(c762) as their capital and made it a center
for the arts and sciences. The dynasty was
at its most magnificent during the reigns
of HARUN AL-RASHID (786-809) and his son
al-Ma'mun (813-833).

ABBEY THEATRE, Irish repertory
theater founded by W. B. YEATs and Lady
Gregory in 1904, during the Irish literary
revival. It fostered playwrights and actors
such as J. M. SYNGE, Sean O°CASEY, Barry
Fitzgerald and Siobhan McKenna. In 1924
it became the first state-subsidized,
English-speaking theater.

ABBOTT, Berenice (1898-1991), US
photographer who served an appren-
ticeship under Man Ray in Paris, 1921-29.
There she collected the photographs of
Eugdne Atget. Her subject became New
York City after her return to the US. Her
books include Changing New York (1939)
and Greenwich Village Today and Yester-
day (1949).

ABBOTT, Grace (1878-1939), US social
worker who administered the first federal
Child Labor Act (1917) and US
Children’s Bureau (1921-34).

ABD EL-KRIM (1882-1963), leader of
the Rif tribes who fought (1920-26)
against Spanish and French rule in Moroc-
co. Captured in 1926, he speat 20 years as
a prisoner on the island of Réunion before
escaping to Egypt.

ABDOMEN, in vertebrates, the part of
the body between the chest and the pelvis.
In man, it contains most of the gastrointes-
tinal tract (from the stomach to the colon)
together with the liver, gallbladder and
spleen in a peritoneal cavity lined by
peritoneum, while the kidneys, adrenal
glands and pancreas lie behind this cavity,
with the minal aorta and the vemn
called the inferior vena cava. It is sur-




10 ABDOMINAL PAIN

rounded and protected by a muscular ab-
dominal wall attached to the spine, ribs
and pelvic bones and is separated from the
chest by the diaphragm. In

abdomen is the rear division of the body
ABDOMINAL PAIN, discomfort or pain
in the region of the belly. Abdominal pain
may be felt at any age and the symptoms
may be due to a variety of diseases. The
precise area where pain is felt is generally
an important indication of what is wrong.

Location of pain Possible disease
Upper right Infected gallbladder
Gallstones

Infection of pancreas
Hernia of esophagus
Stomach ulcer
Damaged stomach wall
I nfected gallbladder
Infected pancreas
Stomach ulcer
Duodenal ulcer

Hernia of esophagus
Disorder of spleen
Infection of pancreas
Cancer of pancreas
Irritation of diaphragm
Damaged stomach wall
Lung inflammation
Appendicitis

Disorder of ovaries
Stone in ureter
Infection of colon
Lowermiddle  Pregnancy

Stone in ureter
Disorder of uterus
Disorder of colon
Disorder of ovaries
Stone in ureter
Infection of colon
Kidney disorder

Upper middle

Upper left

Lower right

Lower left

ABDULLAH IBN HUSSEIN (1882~
1951), emir of Transjordan from 1921;
king of Jordan from its independence in
1946. After the creation of Israel in 1948,
he annexed most of the remainder of
Palestine. He was assassinated by Arab
extremists in 1951.
ABELARD, Peter (1079-1142), leading
French Scholastic philosopher and teacher
noted for his discussion of universals. His
career was marked by controversy and by
a famous love affair with Héloise, one of
his pupils.

Followmg the birth of a child, Héloise
and Abelard married secretly, and in
revenge Héloise’s uncle had Abelard

castrated. After separating to take up
monastic life, the couple exchanged a
series of moving love letters. The church
condemned Abelard’s original teachings
as heretical.
ABERDEEN, Hamilton Gor-
don, 4th Earl of (1784--1860), British
statesman. As British foreign secretary
(1828-30; 1841—46), he negotiated the
WEBSTER-ASHBURTON TREATY (1842) and the
Oregon Treaty (1846) with the US. In
1852-55 he was prime minister of a coali-
tion government that fell due to mishan-
dling of the CRIMEAN WAR.
ABERNATHY, Ralph David (1926-
1990), US Baptist minister and civil rights
leader, successor to Martin Luther King,
Jr., as president (1968-77) of the Southern
Christian Leadership Conference.
ABERRATION, Optical, the failure of a
lens to form a perfect image of an object.
The commonest types are chromatic aber-
ration, where dispersion causes colored
fringes to appear around the image; and
spherical aberration, where blurring oc-
curs because light from the outer parts of
the lens is brought to a focus at a shorter
distance from the lens than that passing
through the center. Chromatic aberration
can be reduced by using an achromatic
lens and spherical aberration by separating
the elements of a compound lens.
ABERRATION OF LIGHT, in astro-
nomy, a displacement between a star’s ob-
served and true position caused by the
earth’s motion about the sun and the finite
nature of the velocity of light. The effect
is similar to that observed by a man walk-
l;lf in the rain: though the rain is in fact
falling vertically, because of his motion it
appears to be falling at an angle.
ABILITY TEST, test to demonstrate a
particular level of knowledge or skill. An
individual general ability test consists of
seven subtests: information test, analogies
test, vocabulary, letter memory, number
series, clock test and sign language test.
ABOLITIONISM, movement in the US
and other countries which aimed at the
abolition of slavery. The Liberator, an an-
tislavery paper edited by William Lloyd
Garrison, began publication in 1831, and
in 1833 the American Anti-Slavery
Society was founded in Philadeiphia.
Some abolitionists used their homes as
"stations” for fugitive slaves on the UNDER-
GROUND RAILROAD, and the movement
produced much literature, such as Harriet
Beecher Stowe’s novel Uncle Tom's
Cabin. In 1840 the abolitionists split over
the formation of a political party, and John

N



Brown’s singlehanded effort to free the
slaves in 1859 was a failure. Increasingly
a crucial political issue, abolitionism was
a major factor in the outbreak of the civic
wAR. Lincoln’s Emancipation Proclama-
tion (1863) and the 13th Amendment
(1865) corglplcted the abolition of slavery
in the US. William Wilberforce and others
led the movement in Britain to abolish the
slave trade (1807) and slavery (1833).
ABOMIN(.;I‘!LE SNOOf N. See YET.
ABORTION, ending of pregnancy before
the fetus is able to survive outside the
womb. It can occur spontaneously (in
which case it is often termed miscarriage)
or it can be artificially induced. Spon-
taneous abortion may occur as a result of
maternal or fetal disease and faulty im-
plantation in the womb. Induction may be
mechanical, chemical or using hormones,
the matemal risk varying with fetal age,
the method used and the skill of the
physician. In most countries, and until

recently throughout the US, the practice .

was considered criminal unless the
mother’s life was at risk. In recent years,
despite continuing moral controversy,
abortion has become widely regarded as a
means of birth control.
ABORTION CONTROVERSY. Abor-
tions were made illegal in the US during
the second half of the 19th century. By
1900, every state had enacted stamtes
prohibiting or severely restricting abor-
tion. Between 1966 and 1972, 14 states
reformed their laws to permit abortion
when pregnancy posed a serious danger to
the woman'’s physical or mental health,
when the child would be bo with a grave
physical or mental defect, or when the
resulted from rape or incest. In
1970, four other states repealed their an-
tiabortion statutes, permitting abortion
without restrictions.

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

-
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the womb.

Though legal, . abortions proved difficult
and costly for many women seeking them.
Many hospitals and physicians refused to
perform abortions, either for religious or
personal reasons or in deference to conser-
vative opinion in their arcas. The great
majority of abortions have been
in nonhospital facilities (abortion clinics)
in metropolitan areas of the West Coast
and of the northeast and mid-Atlantic
states.

At first, Medicaid paid for abortions for
poor women. But in 1977 the Supreme
Court ruled that states and localities were
not required to provide public funds for
nontherapeutic abortions, and Congress
withheld federal funds. A number of
states, however, continued to fund medi-
cally necessary abortions under Medicaid
even without the federal contribution.

Although polls find that a majority of
the public supports a right to abortion, the
opponents of abortion, led by the National
Right to Life Committee, have the ad-

of an absol viewpoint, fierce
dedication, and focus on a smg]e issue.
Against them, the National Abortion
Rights Action League heads a coalition
that includes the PLANNED PARENTHOOD
FEDERATION, the NATIONAL ORGANIZATION
FOR WOMEN, the AMERICAN CIVIL LIBERTIES
UNION, and various church groups. The
abortion-rights forces support the 1973
Supreme Court opinion that a consutuuon-
al right to privacy protects each woman's
decision whether to bear a child. They op-
pose government regulation in the area of
family life. And they especially
the attempt to incorporate into US law a
particular theological dogma about the
beginning of human life.

Since 1973, the opponents of abortion
have tried to shut down abortion clinics by
demonstrations and, in some cases, by
arson and bombings. They have won
lower-court decisions and state legislation

abortions more difficult to obtain.

ailed to agree on a constitutional
amendmem that would have overtumed
Roe v. Wade, but in the late 1980s they
were hopeful that the Supreme Court
would itself reconsider and reverse its
1973 decision.

An in ingly conservative Supreme
Court has not overturned Roe but has per-
mitted state legislatures to restrict access
to abortion. Thus in Webster v. Reproduc-
tive Health Services (1989) the Court
upheld a Missouri statute banning abor-
tions in public hospitals. And in Planned
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Parenthood v. Casey (1992) a 5-4 Court
upheld provisions of a Pennsylvania
statute requiring that women seeking abor-
tion be “informed” about the procedure
and wait 24 hours. Four justices wanted to
overturn Roe altogether and return the
issue to the states or Congress for political
resolution.
ABORTION RIGHTS ACTION
LEAGUE, National. See ABORTION CON-
TROVERSY.

ABRAHAM, biblical father of the
Hebrew people, first of the patriarchs and
regarded as the founder of jupaism. The
Book of Genesis describes him as a des-
cendant of Shem, and son of Terah, being
born in Ur of the Chaldees. He vowed to
worship God and was promised that his
people should inherit Canaan through his
son Isaac. However, as a test of faith and
obedience, God commanded Abraham to
slay Isaac. Abraham unquestioningly
obeyed, and Isaac was spared. Through
Abraham's faith a covenant of plenty and
fecundity was established between God
and the Israentes.

ABRAHAM, Karl (1877-1925), German
psychoanalyst whose most important work
concerned the development of the libido
particularly in infancy. He suggested that
various psychoses should be interpreted in
terms o?s the interruption of this develop-
ment.

ABRAHAM, Plains of, site of the
decisive battle 'in the Canadian theater
during the FRENCH AND INDIAN WARS when
Wolfe defeated the French at Quebec
(1759).

ABRAMOVITZ, Max (1908- ), US ar-
chitect who designed the interfaith chapel
group (1955) at Brandeis U., the law
school (1962) at Columbia U. and is best
known as the architect of New York
City’s Philharmonic Hall (1962).
ABRAMS, Creighton Williams (1914—
1974), commander of US troops in Viet-
pam (1968-72) and US Army chief of
staff (1972-74).

ABRASIVE, any material used to cut,
grind or polish a softer material by
abrasion. Mild abrasives such as chalk are
incorporated in toothpaste, and others,
silica, pumice or aluminum oxide, are
used in household cleansers; but various
industrial applications demand even har-
der abrasives such as carborundum, bora-
zon or diamond. Some abrasives are used
in solid blocks (as with knife-grinding
stones), but coated abrasives such as
sandpaper, in which abrasive granules are
stuck onto a carrier, make more economic

use of the material. Sandblasting ex-
emplifies a third technique in which
abrasive particles are thrown against the
workpiece in a stream of compressed air
or steam. Sandblasting is used for cleaning
buildings and engraving glass.
ABSALOM, third son of King David of
Israel. His life is told in the Second Book
of Samuel in the Old Testament. Having
killed his half-brother, Amnon, for
dishonoring their sister Tamar, Absalom
fled his father’s count. He later returned
and was pardoned, but then conspired
against his father, proclaimed himself
king, and was killed by David's general
Job in a battle in the forest of Ephraim,
against the wishes of the king.

ABSCESS, a localized accumulation of
pus, usually representing one

the body to bacterial infection. Abscesscs,
which may occur in any tissue or organ of
the body, often show themselves in pain,
redness and swelling. They may drain
spontaneously; otherwise they should be
incised.

ABSINTHE, a bitter, green, distilled k-
queur principally flavored with an
aromatic oil (also used in vermouth) ob-
tained from the wormwood Artemisia ab-
sinthium, itself also known as absinthe.
Allegations that absinthe is poisonous led
to the drink’s prohibition in many
countries including the US and Canada.
ABSOLUTE, in philosophy, refers to
what is unconditional, noncontingent, self-
existent or even arbitrary. In 19th-century
idealism, the Absolute (Idea) came to refer
to the ultimate cosmic totality.
ABSOLUTE ZERO, the temperature -at
which all substances have zero thermal
energy and thus, it is believed, the lowest
possible temperature. Although many sub-
stances retain some nonthermal zeropoint
ene at absolute zero, this cannot be
eliminated and so the temperature cannot
be reduced further. Originally conceived
as the temperature at which an ideal gas at
constant pressure would contract to zero
volume, absolute zero is of great sig-
nificance in THERMODYNAMICS, and is used
as the fixed point for the absolute or Kel-
vin (k) temperature scale. In practice the
absolute zero tem is unattainable,
although temperatures within a few mil-
lionths of a Kelvin of it have been
achieved in cryogenics laboratones

0K =-273.16°C = -459.69

ABSOLUTION, in Roman Catholic and
some other churches, a remission of sins
pronounced by a priest in favor of a

penitent.




ABSOLUTISM, form of government in
which all power is held by an unchecked
ruler.-Monarchies in the ancient world
were usually absolute, but with the rise of
feudalism, the nobility often limited royal
power. With the destruction of feudal
rights opportunities for absolutism reap-
. In England the Stuart attempt to
rule by divine right failed, but in Europe,
and especially France, absolutism flour-
ished until the early 19th century. More
sophisticated 20th-century forms such as
nazism and communisio are better termed
TOTALITARIANISM.
ABSTRACT ART, term applied to 20th-
century paintings and which
have no representational function. The
precursors were Cézanne, Seurat and
Gauguin, who believed that the formal
elements of painting—color, line and
composition could be used expressively.
Fauvxsm.dms' and cubism developed these
ideas.

The first completely abstract works
were painted by Kandinsky and Mondrian
in 1912. By 1914 Kandinsky’s pictures
were composed of regular nom-repre-
sentational forms, and color was used
freely. In Paris, Delaunay, Kupka, and
Morgan Russell developed the Orphist
movement which influenced the German
painter Marc. Mondrian and Van Does-
burg launched De Stijl in Holland in 1917,
which applied abstract theories to ar-
chitecture and design. In Russia Malevich
led the movement of suprematism and Bl
Lissitzky and Tatlin were involved in con-
structivism. Many abstract artists went to
the US before WWII, where they devel-
oped the tradition.

ABSTRACT EXPRESSIONISM, Ame-
rican movement of ABSTRACT ART which
explored the emotional, expressive power
of non-figurative painting. The "action
painter" Jackson Pollock stressed the crea-
tive act and dripped and spattered paint on
the canvas. Kline and De Kooning are also
considered abstract expressionists.

ABU BAKR (c573-634), the first Muslim
caliph of Arabia in 632, following Mo-
hammed's death. He ordered incursions
into Syria and Iraq, thus beginning the
Muslim conquests. He was Mohammed’s
closest companion and adviser.

ABU DHABI, largest (25,000sq mi)
sheikhdom of the UNITED ARAB HMIRATES
located on the southern side of the Persian
Gulf; mostly desert, it has extensive oil

sits. Pop 309,500.

'USE, a phenomenon of uncertain but

undoubtedly large dimensions that began

& P . T

L S

ACADEMY AWARDS 13

to attract public notice only in recent
years. The term covers child abuse, the
physical or sexual abuse of children, or
their neglect, by parents, other family
members, or nonfamily caretakers; spouse
abuse, usually the physical abuse of
women by their husbands or boyfriends;
and elder abuse, the physical or
psychological abuse, including neglect, of
aged persons by their adult children or
other caretakers.
ABU SIMBEL, archaeological site of two
temples commissioned by Ramses I1 (13th
century BC) on the west bagk of the Nile
762mi south of Cairo. The Aswan High
Dam construction threatened to submerge
the site but a UNESCO project, supported
internationally, saved the temples by
removing them and reconstructing them
above the future waterline.
ABYSSINIA. Sec BETHIOMA.
ACACIA, a genus of ornamental plants,
some species of which produce catechu,
and some exude gum arabic. Acacias are
found in warm regions of the Old Worid,
particularly Australia.
ACADEMIC FREEDOM, the right of
college and university teachers to hold un-
ar views without risking their jobs.
the past, chalienges to academic free-
dom came from ecclesiastical authorities
(in the case of demominational institu-
tions), political authorities (in the case of
state or public institutions), and conserva-
tive boards of directors. In the 1990s the
challenge seems to come from factions of
the professoriat and from students, who
enforce new standards of "political cor-
rectness.” It is "politically correct,” for ex-
ample, to value the traditional
humanities curriculum for teaching the
work of "dead white males” in favor of a
curriculum izing the works of
women, people of color, homosexuals,
and other oppressed or marginalized

groups.

ACADEMIE FRANGAISE (French
Academy), a literary, linguistic society of-
ficially recognized in 1635. Membership
is limited to 40, the so-called "Immortals,”
and includes prominent public ‘men and
women as well as literary figures. Over
the centuries, the Academy has produced
the Dictionnaire, considered the official
arbiter of the French language.
ACADEMY AWARDS, the annual a-
wards ("Oscars") given by the Academy
of Motion Picture Arts and Sciences for
outstanding achievement in various
branches of film-making. The major
awards are for best leading and supporting
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actor and actress, best direction, best
screenplay and best film.

ACADIA, the name given to Nova Scotia
and neighboring regions of New Bruns-
wick,: Prince Edward Island and parts of
Quebec and Maine, by the French
colonists who settled there starting - in
1604.- All but Prince Edward Island and
Cape Breton passed under British control
by the Treaty of Utrecht (1713). The
French colonists, dispersed by the British

_ in 1755, are the subject of Longfellow’s

poem Evangeline. Those who went to
Louisiana-are the ors of the present-
day Cajuns.

ACADIA NATIONAL PARK, covers
65.1sq mi in Me., centered on the Mount
Desert Island area. Its mountains, forests
and lakes make it an important wildlife
reserve.

ACCLIMATIZATION, the process of
adjustment that allows an individual or-
ganism to survive under changed condi-
tions. In a hot, sunny climate, man ac-
climatizes by eating less, drinking more
and wearing lighter clothes; furthermore,
his skin may darken. At higher altitudes,
he can adjust to the diminished oxygen by
increased production of red blood cells.
ACANTHUS, any of a genus of plants of
the Mediterranean region having large
spiny leaves. It is an herbaceous plant
with handsome Jeaves.
ACCELERATION, the rate at which the
velocity of 2 moving body changes. Since
velocity, a vector quantity, is speed in a
given direction, a body can accelerate both
by changing its speed and by changing its
direction. The units of acceleration, itself a
vector quantity, are those of velocity per
unit_of time, e.g., meters per second
(m/s%). According to NEWTON'S second law
of motion, acceleration is always the result
of a force acting on a body; the accelera-
tion produced in a body of mass m by a
force F is given by a=F/m. The accelera-
tion due to gravity (g) of a body falling
freely near the earth’s surface is about
9.81m/s”. In the aerospace industry the ac-
celerations experienced by men and
machines are often expressed as multiples
of g. Headward (vertical) accelerations of
as little as 3g can cause pilots to black out.
ACCELERATORS, Particle,

tools used to accelerate electrically
charged subatomic particles to high
velocities. The resulting particle beams
can be focused to interact with other par-
ticles or break up atomic nuclei in order to
leam more about the fundamental nature
of matter. Accelerators use electromag-

netic fields to acceleraté the particles in a
straight line or in a circular or spiral path.
The devices are rated according to the
kinetic energy they impart, “which is
measured in electron volts (eV).
ACCORDION, small portable reed
organ, used for jazz as well as folk music.
Tuned metal reeds are set in vibration by
air directed at them from the central bel-
lows through valves operated by piano-
type keys on the instrument’s right. But-
tons on the left produce chords. Although
they were known in ancient China, the
first modern accordions were built in the
1820s.

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

ACETAMINOPHEN, generic name for
paracetamol, a pain-relieving drug with
minor side-effects. Acetaminophen may
also be prescribed as part of a combined
product, containing for instance also
acetylsalicylic acid.
ACHAEANLEAGUE, ancient con-
federation of Greek cities of which
Corinth was a leading member. In the 3rd
century BC the league resisted Macedon,
then allied with Macedon against Sparta
and later Rome. Rome's destruction of
Corinth in 146 BC ended Greek inde-
pendence.

ACHAEANS, one of the four main ethnic
groups of anctent Greece and traditionally
victors in the Trojan War (in Homer
synonymous with all Greeks). They may
have entered northem Greece about 2000
BC and, moving south, created the Bronze
Age civilization of Mycenae. Other
aythorities believe they came to Greece
only shortly before the Dorians in the 12th
century BC, dominating Mycenae only
briefly before being displaced by the
Dorians.




ACHAEMENIANS, Persian dynasty
dominating much of W Asia (6th-4th cen-
turies BC). The outstanding rulers were
Cyrus the Great (founder, reigned 559-
529), Darius I and Xerxes L. It ended when
Alexander the Great defeated Darius III in
330.
ACHEBE, Chinua (1930- ), Nigerian
novelist, chronicler of the impact of
Western culture on Africans, beginning
with Things Fall Apart (1958) and includ-
ing Anthills of the Savannah (1987) .
ACHESON, Dean Cooderham (1893-
1971), US statesman who helped rebuild
Europe’s economic and military strength
after WWIL. He served Roosevelt and
Truman in the State Department (1941-
53), becoming secretary of state in 1949.
After the war he promoted the recovery of
and worked to curb Soviet expan-
sion by helping to formulate the TRUMAN
DOCTRINE, MARSHALL PLAN and the NORTH
ATLANTIC TREATY ORGANIZATION.
ACHILLES, legendary Greek warrior of
the Trojan War, celebrated by Homer. He
was dipped in the River Styx by his
mother Thetis and made invuinerable ex-
cept at the point on his heel by which she
had held him. Joining in the Greek attack
on Troy, he killed many men including the
Trojan hero Hector (in revenge for the
death of Achilles® friend Patroclus). Achil-
les was himself killed whea the god Apol-
lo guided an arrow from the Trojan prince
Paris into his heel.
ACHILLES TENDON, the tendon from
the calf muscles to the heel bone, impor-
tant in standing, walking, and running.
Achilles tendon disorders may be
caused by mistakes in athletic training.
The force in the achilles tendon when the
foot is flexed during running is estimated
to be in the region of 1320ib, and this is
repeated 1000 to 1200 times per mile.
Sudden increases in trammg intensity and
overuse lhmugh excessive mileage can
produce slight damage or make existing
problems worse. Uphill running demands
increased flexibility and force, and can ag-
gravate the Achilles tendon.
ACID, a substance capable of providing
hydrogen ions for chemical reaction. In an
important class of chemical reactions
(acid-base reactions) a hydrogen ion
(identical to the physicist’s peoton) is
transferred from an acid to a base, this
being defined as any substance which can
accept hydrogen ions. The strength of an
acid is a function of the availability of its
acid protons (see pH). Free hydrogen ions
are available only in solution where the
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minute proton is stabilized by association
with a solvent molecule. In aqueous solu-
tion it exists as the hydronium ion.

Chemists use several different defini-
tions of acids and bases simultaneously. In
the Lewis theory, an alternative to the
Bronsted-Lowry theory outlined above,
species which can accept electron pairs

bases are defined as acids.

Many chemical reactions are speeded up
in acid solution, giving rise to important
industrial applications (acid-base cata-
lysis). Mineral acids including sulfuric
acid, nitric acid and hydrochloric acid find
widespread use in mdustry Organic acids,
which occur widely in nature, tend to be
weaker. Carboxylic acids (mcludmg acetic
acid and oxalic acid) contain the acidic
group -COOH; aromatic systems with at-
tached hydroxy! group (phenols) are often
also acidic. Amino acids, constitutive of

roteins, are essential components of all

iving systems.
ACIDOSIS, medical condition in which
the acid-base balance in the blood plasma
is disturbed in the direction of excess
acidity, the pH falling below 7.35. It may
cause deep-sighing breathing and drowsi-
ness or coma. Respiratory acidosis, as-
sociated with lung dxsease heart failure
respiratory ion, results
from underbreathing ané a consequent
buildup of plasma carbon dioxide. Alter-
native metabolic causes include the inges-
tion of excess acids (as in aspirin over-
dose), ketosis (resulting from malnutrition
or diabetes), heavy alkali loss (as from a
fistula) and the inability to excrete acid,
which occurs in some kidney disorders.
ACID RAIN, the popular name for the
acidity from the atmosphere that is
poisoning lakes, estuaries, forests, and
farmlands in NE US and SE Canada. The
acid comes from oxides of sulfur and
nitrogen created by coal-bumning power
plants in the Ohio Valley. A great deal of
acid pollution crosses the US-Canadian
border, and the failure of the Reagan ad-
ministration to take action on the problem
was a source of friction between the two
countries.
ACNE, a common pustular skin disease
of the face and upper trunk, most
promi in adolescence. Blackheads be-
come inflamed due either to
local producuon of irritant fatty acids by
bacteria or to bacterial infection itself. In
severe cases, with secondary infection and
picking of spots, scaming may occur,
Acne may be aggravated by diet (choco-
late and nuts being worst offenders), by
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hormone imbalance, by greasy skin or by
poor hygiene. Methods of treatment in-
clude degreasing the skin, removing the
blackheads, controlling diet or hormones,
and exposure to ultraviolet radiation.
Tetracyclines may be used to decrease
fatty acid formation and to cure skin infec-
tions.

ACONCAGUA, snowcapped peak in the
Andes (22,834ft), the highest in the W
Hemisphere. The summit is in NW Argen-
tina, the W slopes in Chile. It was first
climbed by E. A. Fitzgerald’s expedition
in 1897.

ACOUSTICS, the science of sounD, deal-
ing with its production, transmission and
effects. Engineering acoustics deals with
the design of sound-systems and their
components such as microphones, head-
phones and loudspeakers; musical acous-
tics is concerned with the construction of
musical instr and ] i
studies sounds having frequencies too
high for men to hear them. Architectural
acoustics gives design principles of rooms
and buildings having optimum acoustic
properties. This is particularly important
for auditoriums, where the whole audience
must be able to hear the speaker or per-
formers clearly and without echoes.
ACQUIRED CHARACTERISTICS,
modifications in an organism resulting
from interaction with its environment. In
1801 Lamarck proposed an evolutionary
theory in which the assumption that ac-
quired characteristics could be inherited
provided the mechanism for 15_Ec1es diver-
gence. In later editions of Origin of
Species, Darwin moved towards accepting
this explanation in parallel to that of
NATURAL SELECTION, but eventually the
Lamarckian mechanism was entirely dis-
counted. It is now thought, however, that
organisms which reproduce asexually (see
REPRODUCTION) can pass on acquired char-
acteristics. (See also ADAPTATION: EVOLU-
TION.)

ACQUIRED IMMUNE DEFICIENCY
SYNDROME., See aps.
ACROMEGALY, a disease, associated
with the overgrowth of bone, especially in
the jaws, hands and feet. Most cases are
caused by an excessive output of growth
hormone in adult life by the pituitary.
ACROPOLIS (Greek: high city), the for-
tified hilltop site of an ancient Greek city.
Such places eventually became sanctuaries
for city gods and centers of religious
céremonies. Remains of their defenses and
temples are known from the sites of many
ancient Greek cities. The most famous is

the Acropolis of Athens, with its Par-
thenon.
ACROSTIC, written composition where
the initial or final letters (sometimes both)
in successive lines spell a word or phrase.
A popular verse form among the rhe-
toricians of antiquity, it appears now in
literary puzzles. .
ACRYLIC, group of versatile and
durable synthetic products from petroleum
as fibers, plastics, and resins for use in
fabrics, glass substitutes, and protective
paints. Petroleum-based acrylonitrite, or
acrylate, is polymerized to form acrylic.
ACTH (adrenocorticotrophic  hormone),
or corticotropin, a hormone secreted by
the pituitary gland which stimulates the
secretion of various steroid hormones
from the cortex of the adrenal
ACTH has been used in the treatment of a
number of diseases.
ACTINIUM, chemical element; symbol
Ac; at.wt. 227; at.no. 89. Actinium occurs
naturally with uranium minerals. The
chemical behavior of actinium is similar
to that of the rare earths, particularly lan-
thanium. Purified actinium comes into
equilibrium with its decay products at the
end of 185 days, and then decays accord-
ing to its 21.6-yr. halflife. It is about 150
times as active as radium, making it of
value in the production of neutrons.
ACTION, independent federal agency es-
tablished in 1971 to administer volunteer
service programs. ACTION includes VOLUN-
TEERS IN SERVICE TO AMERICA (VISTA), the
FOSTER GRANDPARENT PROGRAM (FGP), the
RETIRED SENIOR VOLUNTEER PROGRAM (RSVP),
the Senior Companion Program (SCP),
and the Volunteer Management Support
Program (VMSP).
ACTION PAINTING. See ABSTRACT EX-
PRESSIONISM.
ACTIUM (now Akra Nikolaos), promon-
on the W coast of Greece. A great sea
battle was fought near it in 31 BC when
Octavian’s naval forces crushed those of
Mark Antony and cLeoPATRA. Victory
gave mastery of the Roman world to Oc-
tavian, later the first Roman emperor,
AUGUSTUS.
ACT OF SETTLEMENT, British par-
liamentary act of 1701 securing the suc-
cession of the Hanoverian line. It in-
creased parliamentary control over the
monarch, who was also required to belong
to the Protestant CHURCH OF ENGLAND.
ACT OF UNION, four acts of the British
parliament uniting England with Wales
(1536), Scotland (1707) and Ireland
(1801), and uniting Upper and Lower




Canada (1840).

ACTON, John Emerich Edward Dal-
berg-Acton, 1st Baron (1834-1902),
English Catholic historian and moralist,
proponent of the Christian liberal ethic.
He attacked nationalism, racism and
authoritarianism and made the famous
remark: "All power tends to corrupt, and
absolute power corrupts absolutely." Lord
Acton introduced German research
methods into English history and launched
the monumental Cambridge Modern His-

tory.

ACTORS STUDIO, the professional
workshop for actors, established in New
York City in 1947; Lee Strasberg became
director in 1948. The school’s training,
often called "the Method,” is based on the
teachings of Constantin Stanislavski and
stresses an actor’s psychological inter-
pretation of his role and emotional iden-
tification with the personality of the char-
acter he plays.

ACTS OF THE APOSTLES, fifth book
of the New Testament, a unique history of
the early Christian Church. Probably writ-
ten between AD 60 and 90 by the Evan-
gelist Luke, it is a continuation of St.
Luke’s Gospel and deals mainly with the
deeds of the apostles Peter and Paul.
Events described include the descent of
the Holy Spirit at Pentecost, St. Stephen’s
martyrdom, and St. Paul’s conversion,
journeys and missionary work.
ACUPRESSURE, an old Japanese treat-
ment system, comparable 10 ACUPUNCTURE.
It relies on the proper application of care-
fully applied pressure on specific points
on the surface of the body to eliminate
fatigue and to stimulate the natural cura-
tive abilities of the body.
ACUPUNCTURE, an ancient Chinese
medical practice in which fine needles are
inserted into the body at specified points,
used for relieving pain and in treating a
variety of conditions including rheuma-
tism. It was formerly believed that this
would comect the imbalance between
the opposing forces of YIN and YANG in
the body which lay behind the symptoms
of sickness. Although it is not yet under-
stood how acupuncture works, it is still
widely practiced in China and increasingly
in the West, mainly as a form of anes-
thesia.

ADAM, first man and father of the human
race, according to the Old Testament
Book of Genesis. This tells how God
made Adam (Hebrew for "man”) from
adamah (Hebrew for "dust") and Adam’s
wife Eve from one of his ribs. The tale of
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their temPlation, fall and expulsion from
Paradise is the basis of such Judaic and
Christian concepts as grace, sin and divine
retribution.

ADAM, Robert (1728-1792) and James
(1730-1794), Scottish architect brothers
who developed the neoclassical "Adam
style" in England. Robert’s studies of an-
cient Roman architecture in Italy helped to
inspire their joint designs of graceful and
sumptuous buildings, interiors and fur-
nishings which brought a new elegance to
many town and country houses in Britain,
the Continent and America.

ADAMS, Abigail (1744-1818), wife of
President John Adams and mother of
President John Quincy Adams. Largely
self-educated but highly intelligent, she
wrote letters giving a lively account of
contemporary American life.

MS, Ansel (1902-1984), US
photographer. One of the foremost nature
photographers of the 20th century, Adams
is known for his dramatic black and white
photos celebrating the natural beauty of
California’s Sierra Nevada range and the
American Southwest. He pioneered in
folio reproduction and wrote several in-
structional books.

ADAMS, Brooks (1848-1927), US his-
torian, son of Charles Francis Adams who
saw economic history as a series of
growth cycles. In 1900 he predicted that
the US and Russia would be the only
world powers in 1950, but that America’s
wealth would decline and her democratic
tradition would be destroyed by uncon-
trolled private business.

ADAMS, Charles Francis (1807-1886),
US diplomat and son of John Quincy
Adams. He supported the new Republican
Party after 1856 and, as minister to Britain
(1861-68) helped to keep Britain neutral
during the American civiL war. In 1871-
72 he represented the US in the ALABAMA
CLAIMS settlement.

ADAMS, Henry (Brooks) (1838-1918),
major US historian, brother of Brooks
Adams whose history of the Jefferson and
Madison administrations is a classic work.
His other works include Mont-Sain:-
Michel and Chartres (1913), on the social
and religious background of medieval cul-
ture, and his autobiography, The Educa-
tion of Henry Adams, in which he at-
tempted to show how ill-prepared his
generation was for the technological
society of the 20th century.

ADAMS, John (1735-1826), one of the
leaders in America’s struggle for inde-
pendence and second president of the US
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(1797-1801).

Bormn at Braintree (now Quincy), Mass.,
he gained political prominence as one of
the chief protesters against the Stamp Act

“(1765). At the First Continental Congress
called to protest against the Intolerable
Acts of 1774 he helped draft a declaration
of rights and a petition to the king. By
then a major figure in colonial politics, at
the second Continental Congress he urged
the creation of a Continental Army headed
by Washington, and later helped draft the
DECLARATION OF INDEPENDENCE. In and after
the REVOLUTIONARY WAR he served abroad
as a diplomat (1777-88), gaining
American support from France and Hol-
land and helping to negotiate a peace
treaty with Britain, to which he became
the first American minister (1785-88).

Adams then began an active political
career at home. As runner-up to Wash-
ington in the first two presidential elec-
tions he automatically became the nation’s
first vice-president (1789-96). When
Washington retired, Adams was elected
president in 1796, heading the new
FEDERALIST PARTY favoring strong central
government in  opposition to the
Republicans (later renamed Democrats)

" under Thomas Jeﬂ'erson, who defeated his

bid for re-election in 1800.

Adams soon faced major problems. His
moderate federalism antagonized extreme
Federalists including Alexander Hamilton,
who intrigued against him, especially
when Adams refused to fight France over

French seizures of American shipping in .

the Anglo-French conflict following the
French Revolution. Instead Adams sought

e with France, and (after the fiasco of
the XYZ Affair) secured a Franco-US
treaty (1800) but alienated Federalist sup-
porters by not consulting Congress. He
had already angered the pro-French
Republicans by a seemingly autocratic
distrust of popular democracy, and his
(reluctant) involvement in the ALIEN AND
SEDITION ACTS (1798) curbing criticism of
Congress’s military preparations against
France.

Unpopularity lost Adams the election of
1800, but his policy. of non-involvement
had saved the country from what could
have been a costly war. Adams was the
first president to live in the White House
in Washington.

ADAMS, John (Coolidge) (1947- ), US
composer and conductor whose works in-
clude the string septet Shaker Loops
(1978), the opera Nixon in China (1987)
and the orchestral work Fearful Sym-

metries (1988).

ADAMS, Jobn Quincy (1767-1848),
sixth president. of the US (1825-29) and
sole example of a son following his father
(John Adams) to the presidency. How-
ever, his main achievement, promoting na-
tional expamsion, came while he was
secretary of state.

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

As Monroe's secretary of state (1817-
25), he helped formulate the MONROE
DOCTRINE, declaring US opposition to
European involvement in the Americas (a
comnerstone of future US foreign policy),
and urged recognition of the emergent
Latin American states. He negotiated the
ADAMS-ONIS TREATY with Spain (1819) for
the purchase of Florida and fixed a border
with Mexico to the Pacific Ocean— pre-
requisites for national expansion. He also
helped to restrict British influence to N of
the 49th parallel as far W as the Rockies.

Elected president in 1824, Adams had
been an unpopular compromise choice and
faced a hostile congressional coalition
headed by Andrew Jackson. Congres-
sional opposition largely blocked Adams’
ambitious schemes for national improve-
ments including a national bank and
university, new roads and canals, and
protective tariffs. His main presidential
achievement, completion of the Erie
Canal, was offset by the passing of the un-
popular "Tariff of Abominations” (1828).
Adams lost the 1828 election but went on
(1831-48) 10 be the only ex-president to
sit in the House of Representatives.
ADAMS, Maude (1872-1953), US
dctress famous around the turn of the cen-
tury. She is best remembered for her lead-
ing roles in plays by James Barrie, Ed-
mond Rostand and Shak: 3
ADAMS, Samuel (1722-1803),
American revolutionary leader and signer
of the DECLARATION OF INDEPENDENCE. His
forceful oratory and inflammatory writ-
ings increased colonial discontent with
British rule. Adams opposed the Sugar
and Stamp acts, heiped organize the Bos-
TON TEA PARTY, pioneered the Committees
of Correspondence and urged inde-
pendence at the First Continental Con-
gress (1774). He served as governor of
Mass. (1794~97).

ADAMS, Samuel Hopkins (1871~-1958),



US writer who attacked dishonesty in
medicine, business, and government. He is
best known for The Grear American
Fraud (1906), The Clarion (1914) and
Revelry (1926).

ADAMS, Sherman (1899-1986), Repub-
lican congressional representative (1945
47), governor of New Hampshire (1949—
53), White House Chief of Staff (1953—
58). He resigned after political leaders
condemned him for accepting gifts from
Bernard Goldfine, who was under govem-
ment investigation.

ADAMS-ONIS TREATY, also called the
Transcontinental ~Treaty, US-Spanish
agreement (1819) defining the western
boundary of the US, negotiated by J. Q.
Adams and the Spanish minister Onis.
Spain ceded Florida to the US in return for
the abandonment of US claims to Texas.
ADAPTATION, the process of modifica-
tion of the form or functions of a part of
an organism, to fit it for its environment
and so to achieve efficiency in life and
reproduction. Adaptation of individual or-
ganisms is called acclimatization and is
temporary since it involves acquired char-
acteristics; the permanent adaptation of
species arises from transmitted genetic
variations preserved by NATURAL SELEC-
TION.

Successful and versatile adaptation in an
organism usually leads to widespread dis-
tribution and long-term survival. Ex-
amples include the development of lungs
in amphibians and of wings in birds and
insects. The term is sometimes also used
for the modified forms of the organism.
ADAPTIVE RADIATION, a sequence
of evolution in which an unspecialized
group of organisms gives rise to various
differentiated adapted to specific
modes of life. Early placental mammals,
for example, gave rise to modermn burrow-
ing, climbing, flying, running and swim-
ming forms.

ADDAMS, Jane (1860-1935), American
social reformer who pioneered the settle-
ment house movement in the US. With
Ellen Gates Starr she founded Chicago’s
Hull House (1889) which provided social
and cultural activities for poor European
immigrants. She was its resident head
until her death. An ardent pacifist, she be-
came first president of the Women's Inter-
national League for Peace and Freedom,
and was co-winner, with Nicholas Murray
Butler, of the 1931 Nobel Peace Prize.

ADDER, a vanety of venomous serpents,
as the common viper, found in America
and over Europe. Growing to about 2ft
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long, it has a thick body, triangular head, a
characteristic V-shaped mark on its head,
and often, zig-zag markings along the
back. A shy animal, it feeds on small
mammals and lizards.

ADDICTION. See DRUG ADDICTION.
ADDING MACHINE. See CALCULATING

MACHINE.
ADDIS ABABA, of Ethiopia
(since 1889) and of Shoa province, stands
on an 8,000ft central plateau. It has the
former imperial palace and government
buildings; new hospn(als theaters and fac-
tories have been built since the 1950s. The
city is the headquartess of the Organiza-
tion of African Unity. Pop 1,579,500.
ADDISON, Joseph (1672~1719), English
man of letters and public servant, whose
wmy. elegant style a lasting effect on
aﬁrw He wrote piays, poems, and
essays dealing with the litera-
une.hfeandmanmrsofﬂ\edaym'l‘he
Tatler and The Spectator (which he
founded with Sir Richard sTeeLE). He was
secretary of state 1717-18.
ADDISON’S DISEASE, failure of
steroid production by the adrenal gland
cortex, first described by English
physician Thomas Addison (1793--1860).
Its features include brownish skin pigmen-
tation, loss of appetite, nausea and vomit-
ing, weakness and malaise and faintness
on standing. The stress associated with an
mfecuon or an opemuon can lead to sud-
tuber-
culosns and dnssemmmed cancer may
damage the adrenals, and long-term
steroid therapy may suppress normal
production. Treatment is normally by
steroid replacement.
ADE, George (1866-1944), American
newspaper humorist and playwright
whose Fables in Slang (1899) used collo-
quialisms and down-to-earth characters to
poke fun at society.

N, seaport of the Republic of Yemen
on the Gulf of Aden. Under British rule
(1839-1967) it became a coaling station
for ships sailing between Europe and India
via the Suez Canal. Although the city’s
importance as a port has declined, it is the
country’s industrial center, with ‘an oil
refinery. Pop 284,750.

ADENAUER, Konrad (1876-1967), first
chancellor of West Germany (1949-63),
who headed its spectacular postwar
economic and financial recovery. A
politician since before WWI, he was twice
imprisoned by the Nazis. He became
leader of the Christian Democratic Union
party in 1947, and as chancellor made

- =
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West Germany an imeﬂn] part of W
Europe, taking it into NATO and the
Buropean Common Market.

ADENOIDS, lymphoid tissue (see LYMPH)
draining the nose, situated at the back of
the throat. They are normally largest in the
first five years and by adult life have un-
dergone atrophy. Excessive size resulting
from repeated nasal infection may lead to

mouthbreathis middle-ear  diseases,
sinugitis and chest infection. If these are
prominent or persistent lications,
sm'pec;l removal of the ade: may be

ADHESION, the force of attraction be-
tween contacting surfaces of unlike sub-
stances, such as glue and wood or water
and glass. Adhesion is due to inter-
molecular forces of the same kind as those
causing cohesion. Thus the force depends
on the nature of the materials, temperature
and the between the surfaces. A
llquldmconmct with a solid surface will
“wet" it if the adhesive force is greater
than the cohesive force within the liquid.

hesion (the adhesive filling the pores of
the substrate) and in some cases by chemi-
cal reaction. Thermoplastic adhesives (in-
cluding. most animal and vegetable glues)
set on cooling or evaporation of the sol-
vent. Thermosetting adhesives (including
the epoxy resins) set on heating or whea
mixed with a catalyst. There are now
many strong long-lasting adhesives de-
signed for use in such varied fields as
electronics, medicine, house-building and
and for bonding plastics,

wood and rubber.
ADIPOSE TISSUE, specmhmzed fal-etm—l
connective tissue, y lying
mgthe skin and within the abdomen,
whose functions include fat storage, ener-
gy release and insulation. In individuals its
distribution varies with age, sex and obe-

sity.

ADIRONDACK MOUNTAINS, range
in NE N.Y., in Hamilton, Essex, Franklin
and Clinton counties, source of the Hud-
son R. Although often taken as part of the
Appalachians, they are in fact structurally
related to the Laurentian (Canadian)
Shield. Mt. Marcy (5,344ft) is the highest
peak. Many scenic lakes and millions of
acres of woodland (largely included in the
Adirondack Forest Preserve) make the
region a tourist and sportsman’s paradise.
Important resources include lumber, iron
ore and graphite

ADLER, Alfred (1870-1937), Austrian

psychiatrist who broke away from Freud
to found his own psychoanalytlc school,
“individual psychology,” which saw ag-
gression as the basic drive. Adler em-
phasized the importance of feelings of in-
ferority in individual maladjustments to

society.
ADLER, Cyrus (1863-1940), US
educator and Semitics scholar who
founded the American Jewish Historical
ggg;.;ty and wrote and edited several
on Jewish hi and ive
religion. He w:‘:m:y mcomp;mme
American Jewish Committee (1906) and
pres!dmd ; t of Dropsie College (1908-40)
and of the Jewish Theological Seminary
(1924-40) in New York City.
ADLER, Dankmar (1840-1900), Ger-
man-bomm US architect and
whose ip with Louis SULLIVAN
from 1881 helped to create the famous
Chicago School of Architecture. His first
important work was the Chicago Central
Music Hall (1879).
ADLER, Felix (1851- 1933) German-
born American educator social
reformer, founder of the Bth:u.l Culture
movement. He held professorships in
Semitic literature and in social and politi-
cal ethics, and championed educational,
housing and child-labor reforms.
ADMIRALTY ISL group of
about 40 volcanic and coral-reef Me-
lanesian islands in the South Pacific, some
200 mi northwest of New Guinea, in the
Bismarck Archipelago. On Manus, the
principal igland, is the administrative cen-
ter of the group, Lorengan. The islands
were discovered in 1616bytheDntchman
Willem Schouten, but
lomzadond:dnotoccmunuldnlmm
century under the Germans. Following
'WWI, by League of Nations mandate they
were given to Australia for regulation.
ADO ‘CENCE, in humans, the transi-
tional period between childhood and
adulthood. The term has no precise
biological meaning, but adolescence is
generally considered to start with the
onset of puberty and to end at the age of
about 20. In primitive societies the period
is marked by RITES OF PASSAGE such as
those at puberty and at marriage. These
rites are less specifically defined in more
sophisticated cultures. Adolescence is
both a biological and social concept.

In industrialized societies, where the
economic dependence of youth is pro-
longed, it lasts longer and is generally
characterized by behavioral patterns and
stresses unknown or rare elsewhere.




ADONIS, mythological person, son of
Cinyras and Myrtha and beloved by
Venus. While hunting, he was killed by a
wild boar and was transformed by Venus
into the anemone. The gods of the under-
world allowed him to spend six months of
every year on earth with Venus.
ADRENAL GLANDS, or suprarenal
glands, two endocrine glands, one above
each kidney. The inner portion (medulla)
produces the hormones adrenaline and
noradrenaline and is part of the autonomic
nervous system. The outer portion (cor-
tex), which is regulated by ACTH,
produces a number of steroid hormones
which control sexual development and
function, glucose metabolism and electro-
lyte balance. Adrenal cortex damage
causes Addison's disease.
ADRENALINE, or epinephrine, a hor-
mone secreted by the adrenal glands,
together with smaller quantities of
noradrenaline. The nerve endings of the
sympathetic nervous system also secrete
both hormones, noradrenaline in greater
quantities. They are similar chemically
and in their pharmacological effects.
These constitute the "fight or flight”
response to stress situations: blood pres-
sure is raised, smaller blood-vessels are
constricted, heart rate is increased, meta-
bolism is accelerated, and levels of blood
glucose and fatty acids are raised.
Adrenaline is used as a heart stimulant,
and to treat serious acute allergies.
ADRIAN, name of six popes. Adrian I
(d.795) was pope 772-95. He enlisted
Charlemagne’s help in crushing the Lom-
bards and enlarging papal territories, con-
demned adoptionism and, through his
legates at the second Council of Nicaea
(787), joined in the condemnation of
Iconoclasm. Adrian IV (cl100-1159),
born Nicholas B: , was the only
English pope (1154-59). He died while
greparmg to lead a coalition of Italian

orces against the Holy Roman Emperor
Frederick I

Adrian V1 (1459-1523) was the only
Dutch pope. After his election in 1522
he attempted to correct abuses within the
Church, but during his 20-month reign
failed to check the advance of the Refor-
mation.
ADRIAN, Edgar Douglas, 1st Baron
Adrian of Cambridge (1889-1977),
English physiologist who shared the 1932
Nobel Prize for Physiology or Medicine
with Charles Sherrington for work
elucidating the functioning of the neurons
of the nervous system.
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ADRIATIC SEA, arm of the Mediter-
ranean, between Italy and Croatia (former-
ly Yugoslavia) and Albania. Along the
Italian coast, which is straight and flat
with shallow lagoons and marshes in the
N, the chief ports include Venice, Ancona
and Brindisi. At the head of the Adriatic
on the Italian-Croatian border lies the port
of Treste. The indented Slovanian-
Croatian coast is lined by the steep lime-
stone cliffs and numerous islands of Dal-
matia. Among the major ports are Rijeka,
Split and Dubrovnik. On the marshy Al-
banian coast the main port is Durres. The
Adriatic coast extends for about 500mi
with an average width of 110mi. The
Straits of Otranto link it to the Ionian Sea
to the S.

ADSORPTION, the adhesion of
molecules to a surface to be distinguished
from absorption. It is the process of taking
up of a gas or liquid by the surface of a
solid involving molecular attraction at the
surface.

ADULT EDUCATION, learning under-
taken by adults. It was at first an attempt
to give people opportunities missed in
youth: While this remains a major aim,
adult education is now seen more as part
of a continuing progress. With improve-
ments in formal education, the demand for
adult education has increased. In America
it started with the LYCEUM MOVEMENT, early
in the 19th century. After the CIviL War

important advances were made by the

CHAUTAUQUA MOVEMENT and in various
federal agricultural education acts. During
the Depression the Works Projects Ad-
ministration provided education programs
for 2,000,000 adults, and after WWII
came the G.1. Bill of Rights. In the 1960s
federal funds provided for basic literacy
programs under the Economic Oppor-
tunity Act.

ADVENT (from Latin adventus, coming
or arrival), in the church year, the season
before Christmas. It includes four Sundays
starting from the Sunday nearest St.
Andrew’s Day (Nov. 30), and marks the
beginning of the church year. Advent has
been observed since the 6th century as a
season of meditative preparation for
Christmas and Christ’s birth and second
coming,.

ADVENTISTS, Christian sects, mamly in
the US, who believe in the imminent ad-
vent (secom) cominG) of Christ. Adven-
tism grew from the teachings of William
Mille who announced the end of the world
would come in 1843. After the failure of
Miller’s predictions new Adveatist chur-
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ches arose. The largest is the Seventh-day
Adventists, formally organized in 1863.
Its members observe Saturday as the Sab-
bath and support an extensive missionary

mnsmc, paid publicity designed
to persuade people to buy a product or ser-
vice or to adopt a viewpoint. Advertising
started with storekeepers’ signs, but
modern advertisers include manufacturers,
as well as political candidates and govern-
ments using media ranging from bill-
boards to magazines, newspapers, radio
and television.

AEGEAN CIVILIZATION, a collective
term for the BRONZE AGE civilizations sur-
rounding the AEGEAN SEA, usually exteudeld
to include the ing STONE AGE cul-
tures there. Farf;’ﬁagoloycal work in
the area was performed in the 1870-80s
by Heinrich Schliemann, whose successes
included the location of Troy, and early in
this century by Sir Arthur Evans. The
Bronze Age cultures of the Aegean have
been identified as follows: Helladic, the
cultures of the Greek mainland, including
subdivisions such as Macedonian;
Cycladic, the cultures not only of the
Cyclades but of all the Aegean Islands ex-
cept Crete, and Minoan, the cultures of
Crete, so named by Evans for Minos, in
legend the most powerful of Cretan kings.
The Late Helladic culnires are often
termed Mycenaean.

Around 30(1) BC the region was in-
vaded by Chalcolithic (i.e. bronx and
stone-using) les, displaci re-
vious Neolithic mhabim. Tllln&s popgla-
tion appears to have remained static until
around 2000 BC when the Greek tribes ar-
rived on the mainland, overpowering and
submerging the previous cultures. Around
the same time Crete established a power-
ful seafaring empire, and throughout the
area there were rapid and substantial ad-
vances in the arts, technology and social
organization. Around 1550 BC it would
appear that the Mycenacans occupied
Crete, and certainly by this time the
Greeks were established as the dominant
culture in the area. The Cretan civilization
seems to have been ecli about 1400
BC. During the 17th century BC there
emerged on the mainland a wealthy and
powerful aristocracy, whose riches have
been discovered in many of their tombs. It
would appear that for several hundred
years there was a period of stability, since
fortifications were not added to the
aristocrats’ palaces until the 13th century
BC. The artistry of this era is exquisite, as

evidenced by archaeological discoveries
in the tombs: gold cups superbly wrought,
small sculptures, and delicate frescoes.
During the 13th century BC there probab-
ly was a war with Troy, leading to a
general decline of the civilizations as a
whole.

AEGEAN SEA, arm of the MEDITER-
RANEAN SEa between mainland Greece and
Turkey. It is about 400mi long and 200mi
wide and has numerous islands: among
them the N and S Sporades (including the
Dodecanese) and Cyclades groups;
Euboea, Lesbos and Samothrace. Many of
the islands are the pgaks of submerged
mountains. Almost all are Greek. Islanders
live by farming, fishing and tourism. The
Aegean civilization was the first in
Europe, and the area became the heart of
the classical Greek world.
AEHRENTHAL, Count Alois Lexa von
(1854-1912), Austro-Hungarian foreign
minister (1906-12) who fonnally annexed
BOSNIA AND HERZEGOVINA in 1908. This in-
flamed Slav opinion, eventually leading to

AENEAS, in Greek and Roman myth, a
Trojan hero, son of Aphrodite and
Anchises. He escaped from the fall of
Troy to Carthage, where he lived with
Dido. At the gods’ command he deserted
her and went to Italy, where he founded
Lavinium, legendary parent city of Rome.
VERGIL'S Aeneid tells Acneas’ story to
glorify the Emperor aucustus, reputedly
his descendant.

AEOLIANS, an ancient Greek people.
They lived in east-central Greece until
¢.1150 BC, when invading Dorians forced
many from their land. They moved to
what is now Turkey and the nearby is-
lands of Lesbos and Tenedos.
AEROBICS, strenuous combination of
dance, stretch exercises, and running that
became a health and fitness fashion in the
1980s.

AERODYNAMICS, the branch of
physics dealing with the flow of air or
other gas around a body in motion refative
to it. Aerodynamic forces depend on the
body’s size, shape and velocity, and on
the density, compressibility, \nscosxx
temperature and pressure of the gas. At
low velocities, flow around the body is
streamlined or laminar and causes low
drag; at higher velocities turbulence oc-
curs, with fluctuating eddies, and drag is
much greater. "Streamlined” objects, such
as airfoils, are designed to maintain
laminar flow even at relatively high
velocities. Pressure impulses radiate at the



speed of sound ahead of the moving
body-—at supersonic velocities these impul-
ses pile up, producing a shock wave: the
“sonic boom" (see DOPPLER EFFECT). In
airplane design all of these factors must be
considered. In normal cruising flight all
the forces acting on an airplane must
balance. The lift provided by the wings
must equal the aircraft’s weight—the for-
ward thrust of the engine must balance the
forces of drag. Lift occurs because the
wing’s upper surface is more convex, and
therefore longer, than the lower surface.
Air must therefore travel faster past the
upper surface than past the lower, which
leads to reduced pressure above the wing.
(See also WINDTUNNEL.)

AERONAUTICS, the science of travel
through the Earth’s amesphere, including
aerodynamics, aircraft structures, jet and
rocket propulsion, and aerial pavigation.
Aeronautics is  distinguished from
astronautics, which is the science of travel
through space.

AEROSOL, a suspension of small liquid
or solid particles (0.1-100 micrometer
diameter) in a gas. Examples include
smoke (solid particles in air), fog and
clouds. Aerosol particles can remain in
suspension for hours, or even indefinitely.
Commercial aerosol sprays are widely
used for insecticides, air fresheners,

paints, cosmetics, etc.

AESCHYLBS (c525-456 BC), earliest of
the three great dramatists of ancient
Greece, regarded as the “father of
tragedy.” Only 7 of at least 80 plays sur-
vive, including The Persians, Prometheus
Bound and the Oresteia. The latter is a
trilogy based on the murder of Agamem-
non by his wife Clytemnestra, and the
subsequent revenge by their son Orestes.
Aeschylus elaborated Greek dramatic
form by adding a second actor and ex-
ploiting the dramatic possibilities of
dialogue. His tragedies develop a belief
that worldly success may lead to pride, in-
curring the punishment of providence. His
style is marked by a unique grandeur and
richness. :

AESOP, traditional Greek author of
animal fables, said to have been a slave on
6th-century BC Samos. He may be a
wholly legendary figure. Rooted in
folklore, Aesop's fables acquired literary
additions and influenced writers such as
La Fontaine.

AESTHETICS, the study of the nature of
art and beauty. The term, from the Greek
aisthesis ("sense perception”), was coined
in the 18th century, though philosophers
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have discussed art and beauty since Plato
and Aristotle. Modern aesthetics, how-
ever, recognizes that not all art is neces-
sarily beautiful in the classic sense.
Philosophers have differed as to whether
there are objective formal criteria of artis-
tic value, or whether these criteria are en-
tirely subjective. Kant tried to reconcile
the two approaches by arguing that sub-
jective aesthetic judgments involve
universal attributes of imagination and un-
derstanding. Particularly influential in
modern times have been Croce, who saw
aesthetics as a matter of intuitive
knowledge, and SANTAYANA, who argued
that beauty lay in the pleasure experienced
by the observer.
AFFIDAVIT, a voluntary statement
reduced to writing and sworn to or af-
firmed before an officer legally em-
powered to administer it. Affidavits are
not testimony in courts of law, because the
makers cannot be crossexamined; but a
person who makes a false affidavit may be
punished for perjury.

AFFIRMATIVE ACTION, any program
or policy designed to increase the numbers
of minority group members or of women
in jobs or schools from which they were
previously wholly or partly excluded. Af-
firmative action flourished in the 1960s
under the leadership of Presidents Johnson
and Kennedy, but under subsequent
Republican administrations the program
waned rapidly. ive action was
dealt a sharp blow in 1978, when the
Supreme Court, in the BAKKE CASE, ruled
against the use of strict racial quotas in af-
firmative action programs.
AFGHANISTAN, republic in Central
Asia. It is a mountainous and rugged
country, bisected by the mountains of the
Hindu Kush, which form a major water-
shed. The main rivers are the Amu Darya
(Oxus), Hari Rud, Kabul, Farah Rud and
Helmand. Temperatures can range from
0°F in winter to 113°F in summer.
Economy and People. The economy is
mainly pastoral and agricultural, and the
chief exports are agricultural products.
Though industrialization may be faci-
litated by further exploitation of natural
gas deposits, the emphasis is still on craft
industry. Manufactured goods, including
machinery and petroleum products, are
imported. There are no railways and few
good roads. Strategically placed between
the Commonwealth of Independent States
(formerly USSR), China, Kashmir, Pakis-
tan and Iran Afghanistan has received sub-
stantial development aid from the US and
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Official name: Republic of Afghanistan
Capital: Kabul

Area: 251,825sq mi

Population: 16,450,000

Growth rate: 5.2%

Languages: Pushtu; Dari Persian
Religion: Muslim (Sunni)

Monetary anit(s): 1 afghani = 100 puls

USSR. The main cities are Kabul (the
capital), Kandahar, Jalalabad and Herat.
Most Afghans live a traditional, rural life;
about 2.5 million are nomadic. Though
elementary education is compulsory, 90%
of the people are illiterate.

History. Conquered by Alexander the
Great in 330 BC, Afghanistan retained
elements of Greek culture as the kingdom
of Bactria (c250-150 BC). After a brief
period of Buddhist culture, the country fell
to the Arabs in the Tth century AD, and
Islam became the dom.mant culture. Af-
ghanistan was sut y overwhel

by Genghis Khan and Tamerlane, and
from his base in Kabul, Babur (1483—
1530) established the MoGUL EMPIRE in
India.

Afghanistan became a united state in 1747
under Ahmed Shan, founder of the Durani
dynasty. During the 19th century Britain
and Russia contested influence over the
country, but later Amanullah (ruted 1919~
29) succeeded in wresting control of
foreign policy from the British. He began
modemizing Afghanistan, and proclaimed
amonarchy in 1926.

The last king, Mohammed Zahir Shah,
ruled from 1933 to 1973, when he was
overthrown in a coup led by Lt. Gen. Sar-
dar Mohammed Daud Khan, The latter be-
came president and prime minister of the
new repubhc Daud was overthrown in
1978 and a pro-Russian government in-
stalled, precipitating guerrilla warfare by
right-wing groups. In Dec. 1979 the
Soviet Union invaded Afghanistan to sup-
port the Marxist regime. Eight years of
warfare followed between Soviet and Af-
ghan government troops on the one hand

and US- and Pakistani-supported Afghan
guerrillas, or mujahidin, on the other. The
former controlled the cities and highways,
the latter the countryside. In 1988 Soviet
troops began to withdraw from Afghanis-
tan, leaving govemnment forces exposed to
increased attacks by the mujahidin. In
1992 . the combined forces of the
mujahidin overthrew the govemment and
established a new government in Kabul.
Facuonal fighting among the victorious
made effective government im-
possible, and the country fragmented into
tribal regions. Nevertheless, hundreds of
thousands of Afghan refugees began to
return to their homes from Pakistan.
AFRICA, the world’s second-largest con-
tinent 11,677,239sq mi in area, including
offshore islands, or about 10% of the
world’s land area: a land of topical
forests, grasslands and deserts, famous for
big game. It was perhaps man’s first
home, and was the cradle of the black
peoples. Since the 1950s the new nations
of Africa have seen great social and politi-
cal change and have formed a new force
in world politics while struggling to
develop their often rich resources.
Land. Africa is a vast landmass straddling
the equator and extending almost 5,000mi
from N to S and 4,600mi from E to W.
Only at the Suez isthmus does it touch
another landmass (Asia). Except for the
Atlas Mts, which are structurally related to
the mountains of Europe, most of Africa is
an ancient plateau that has been tilted and
warped to form a number of basins (e.g.
Congo Basin) in the N and W and high-
lands in the S and E. Africa’s highest
peak, Mt Kilimanjaro (19,340ft) is in Tan-
zania and the lowest point (436ft below
sea level) is in Egypt. E Africa’s Great
Rift Valley contains the world’s second
largest area of lakes. The Nile, Niger,
Congo and Zambezi are major rivers.
ng;sts are smooth, lacking natural har-

Climate and vegetation. W equatorial
Africa is generally hot and rainy and sup-
ports dense rainforests, the home of goril-
las, chimpanzees, monkeys and okapis. N,
S and E of these forests are tropical areas
with alternating dry and rainy seasons.
Their savanna grasslands are roamed
by lions, giraffes, antelopes and zebras.
N of the northern savannas and SW of
the southem savannas lie great deserts
including the Sahara and Kalahari. Ex-
treme N and S Africa have Mediterranean-
type climates with mild wet winters and
warm dry summers. Tough-leaved olives,



cork oaks, etc. survive the summer
drought, and animals include porcupines

in the N and the Cape, buffalo in the S. -

Grasslands cover Africa’s high mountain
slopes scoured by birds of prey.
Crocodiles and hippopotamuses live in
Iakes and rivers, where water birds include
storks and flamingoes.

People. Some 70% of Africa’s 639 mil-
lion people are black, but whites
predominate N of the Sahara and include
Berbers and Arabs. Whites and blacks in-

termingle in Ethiopia and the Sahara. S of -

the Sahara live various black groups,
Congo Forest pygmies, and (in the SW)
the dwindling Hottentots and Bushmen.
The S and SE also have large populations
of European (mainly of Dutch and British)
and Asian origins. Africa has around 50
major languages (each spoken by more
than 1 million) and well over 1,000 lesser
languages, excluding those established by
Euvropeans. Islam, Christianity and ani-
mism are major religious forces. The
population is fragmented by more than 50
national and numerous regional divisions.
It is also changing rapidly as urbanization
and modern ways disrupt traditional tribal
life.
Economy. Outside the economically
developed S and parts of the N, most
African nations are part of the technologi-
cally developing Third World. Their
agriculture mainly involves subsistence
raising of millet, sorghum, maize (com),
cassava, etc., or nomadic cattle herding,
and there are commercial tea, coffee,
cocoa and citrus plantations geared to
world markets. Africa provides one-twen-
tieth of the world’s minerals. These in-
clude gold and diamonds from South
Africa, chrome and copper from Zim-
babwe, uranium and copper from Zaire,
oil from Nigeria, Libya and Algeria. Ex-
cept in South Africa and the Mediter-
ranean states, industrialization lags mainly
through insufficient capital, skilled labor
and home markets, lack of a comprehen-
sive rail or surfaced road network and
other transportation problems. The con-
tinent mainly exports tropical crops and
minerals, unponulg machinery and manu-
factured goods
History. Fossil finds suggest that early
man may have evolved in E Africa
3000 BC Egypt had one of the world’
first civilizations and from the 9th century
BC Phoenicians founded coastal colonies,
later seized by Rome. In the 7th century
AD Arabs overran N Africa and estab-
lished trading contacts in the E. Powerful
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states developed S of the Sahara in the 8—
15th centuries, but southem Africa
remained unknown to Europe until the
1400s when Porugal explored and
colonized its coasts. European trading
posts and colonies were subsequently es-
tablished along the coast, and in the 19th
century European explorers probed inte-
rior Africa. By 1900 almost all Africa lay
divided among colonial Buropean powers
(Great Britain, France, Belgium, Portugal,
Spain, Italy, and Germany). By the 1960s
most former colonies had become inde-
pendent. Portugal withdrew from its
colonies m the mid-1970s, and Rhodesia
gained i dence as Zimbabwe under
black majonty rule in 1980. Namibia be-
came independent in 1990. In the begin-
ning of the 1990s blacks and whites
started to negotiate the end of white
dominance in South Africa.

AFRICAN AMERICANS, the nation’s
largest minority, descendants of Africans
brought to North America as slaves from
the 16th to the 19th centuries, as well as
more recent immigrants from Africa and
the West Indies. The 1990 census counted
29,986,000 blacks, who constituted 12.1%
of the US population.

During the 1980s, the African American
population grew 13%, more than twice the
rate of the white population. Some 15% of
this increase was due to immigration:

during  1981-90, 144,000 persons
emigrated to the US from Africa and
414,000 from the West Indies.

. During the nearly 400 years of
the slave trade, some 1015 million slaves
were brought to the Americas. The slaves
were first brought over by the Spanish and
Portuguese and then by the American
Colonists.

The slave trade reached its height in the
18th century. After the REVOLUTIONARY
WAR, it seemed for a time that slavery was
dying out, with at least six states passing
antislavery laws. Although Congress
prohibited the further importation of
slaves (1808), the slave trade continued to
flourish illegally, and by 1860 about half
the ion of the South were slaves.
When the cIviL war broke out there were
nearly 4 million slaves in the US, plus
about half a million freed slaves.

In the first half of the 20th century,
some 5 million blacks left the South for
the overcrowded cities of the North.
There they could begin to have some
political effect, and some individual
blacks were able to distinguish themselves
professionally. However, it was not until
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the historic Supreme Court decision of
May 17, 1954, ordering the integration of
all schools, that the position of the Negro
in American society began to change fun-
damentally. Under the leadership of Mar-
tin Luther King, the civil rights movement
spread all over the South, leading even-
tually to the Voting Rights Act of 1960,
and the Civil Rights Acts of 1964 and
1968.

In the 1970s American blacks asserted
their own social and cultural identity. An
indication of this was the rejection of the
old term "Negro” in favor of "black" or
"African American." In the 1980s and
1990s, affirmative action continued dis-
proportionately to benefit middle-class
African Americans, while the black urban
poor suffered the demoralizing conse-
quences of unstable families, irregular
employment, welfare dependency, crime,
and drugs. The disparities between the
white and black populations in the 1990s
reflected not oaly political, economic, am%
demographic trends but the persistence o
widespread racial discrimination: nearly
two-thirds of black babies were born out
of wedlock compared to less than a third
of white babies. Only half of black
families were headed by married couples

compared to more than four-fifths of
white families. Black children were three
times more likely than white children to
live in a single-parent family. Blacks were
only half as likely as whites to go to col-
lege, and those who did could expect to
eam one-third less than whites with the
same education. Unemployment and
poverty rates for blacks were consistently
three times those for whites. Life expec-
tancy averaged six years less for blacks
than for whites, and death rates were
higher. Despite all these disadvantages,
African Americans were increasingly
prominent in many areas of American life.
(See CIVIL WAR; CIVIL RIGHTS; KING. MARTIN
LUTHER; SLAVERY.)

AFRICAN LANGUAGES More than
1,000 languages are spoken in Africa,
many of them as different from one
another as English is from Japanese. Sys-
tems of classifying these languages vary,
however. In N Africa is the Hamito-Semi-
tic, or-Afroasiatic, family of languages; in
the S are the Khoisan languages (which
are click languages); and between them
are at least two other language families:
Nilo-Saharan and Congo-Kordofanian (in-
cluding the Niger-Congo and Kordofanian
groups). In the latter family is the impor-
tant subfamily of Bantu languages.

Swahili is a lingua franca.

AFRICAN METHODIST EPISCOPAL
CHURCH, black Protestant denomination
akin to but separate from white Methodist
denominations. Founded in Philadelphia
(1816) by the Rev. Richard Allen, it is the
largest black Methodist body, with about
6,000 churches and 2,000,000 members.
AFRICAN METHODIST EPISCOPAL
ZION CHURCH(The AME  Zion
Church), independent Methodist de-
nomination founded in New York City by
blacks disaffected by white prejudices.
They built a church in 1800 and formed
the denomination in 1821. It has over
1,000,000 members.

AFRICAN NATIONAL CONGRESS
(ANC), organization opposing APARTHEID
in South Africa. Founded in 1912, it was
outlawed in 1960 in the aftermath of the
SHARPEVILLE massacre and was thereafter
based in Zambia and Angola. It embraces
moderates and radicals, including Marx-
ists, and pursues both political and ter-
rorist tactics. Legalized again in 1990, the
ANC was one of the several black groups
that negotiated with the government for an
end to apartheid and a new constitution.
Violence between followers of the ANC
and the Zulu organization Inkatha derailed
these negotiations in 1992.

In 1990 Nelson Mandela was released
after 27 years of imprisonment; in 1991 he
was elected president of the ANC. In 1992
the ANC became the principal partner for
the South African Government for setting
up a transitional government.

AFRICAN VIOLET, any of the genus
Saintpaulia of hairy perennial herbs with
velvety heart-shaped leaves and purple,
pink or white violetlike flowers. The
African violet is native to tropical E
Africa, but the species S. ionantha is
widely cultivated as a house plant. In-
dpors, they should be placed in a sunny
east or south window in winter, but moved
to avoid direct sunlight in the summer.
They grow well between 60°F and 80°F
and should be regularly watered to keep
the soil evenly moist Propagation is by
seeds, leaf cuttings and dividing the
plants. Family: Gesneriaceae.
AFRIKAANS, an official language of
South Africa. It evolved from the South
Holiand form of Dutch spoken by 17th—
century BOER settlers, but incorporated
Bantu, Hottentot, Malayo-Portuguese and
English-words.

AFROCENTRISM, educational philo-
sophy that aims to enhance the self-esteem
of black children by emphasizing their



African cultural roots.

AGA KHAN, spiritual leader of the Is-
maili sect of Shiite Muslims, an hereditary
title. His millions of followers are dis-
persed through the Near East, India,
Pakistan and parts of Africa and are de-
scended from l4th-century Hindus con-
verted by Persian Ismailis. Aga Khan I
(1800—1881). a Persian provincial gover-
por who emigrated to India in 1840, was
invested as leader of the sect in 1866. Aga
Khan II, Ali Shah, held the title from
1881 until his death in 1885. Aga Khan
I, Sultan Sir Mobammed Shah (1877-
1957), spent much time in Europe and
took an active part in international affairs.
He represented British India at numerous
conferences and as first president of the
All-Indian Muslim League worked for In-
dian independence. Aga Khan IV, Prince
Karim (1936~ ), inherited the title in 1957.
AGAMEMNON, in Greek legend, a son
of Atreus and king of Mycenae who or-
ganized the expedition against Troy re-
counted in HOMER's Iliad. Before setting
sail he was forced to sacrifice his daughter
Iphigenia and was murdered on his return
by his wife Clytemnestra and her lover,
his cousin Aegisthus. His death was
avenged by his son Orestes and his
daughter Electra. These events are the
subject of Aeschylus’ trilogy, the Ores-

AGAI’E, Greek word for "love” that oc-
curs frequently in the New Testament,
where it signifies both God’s love for men
and Christian love and charity, as distinct
from philia (love between friends) and
eros (sexual love). In its charitable sense
agape was used o describe a meal held by
early Christians to promote fellowship and
benefit the poor; it was a prototype of the
Eucharist.
AGASSIZ, Jean Louis Rodolphe (1807-
1873), Swiss-American naturalist,
geologist and educator, who first proposed
(1840) that large areas of the northern
continents had been covered by ice sheets
(see ICE AGES) in the geologically recent
. He is also noted for his studies of
natural history professor
at Harvard in 1848, he founded the
Museum of Comparative Zoology there in
1859. On his death he was succeeded as
its curator by his son, Alexander Agassiz
(1835-1910).
AGASSIZ, Lake, a large prehistoric lake
which covered parts of N.D., Mim.,
Manitoba, Ontario and Saskau:hewan in
the pleistocene named for Louis
Agassiz. It was formed by the melting ice
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sheet as it retreated (see ICE AGES). When
all the ice had melted, the lake drained
northward, leaving fertile silt.

AGATE, a semipellucid mineral, consist-
ing of bands or layers of various colors
blended together, the base being chal-

: cedony, and this mixed with jasper,

amethyst, quartz, opal, etc.

AGAVE, a genus of economically impor-
tant, fleshy rosette plants of the family
Agavaceae. There are about 300 species
growing mostly in arid regions of
America. Some species, notably A.
americana, are given the name century
plant because they take as long as 50 or 60
years to the massive panicles of
flowers. Useful fibers such as sisal are ob-
tained from the leaves of certain agaves,
and the sap of several species is fermented
to make the popular Mexican drink
pulque. Several small species are grown as
house plants, where they should be placed
in a sunny south window, avoiding
temperatures below 45°F. They should be
watered weekly in the spring and summer,
but in other seasons they should only be
watered when the soil becomes dry.
Agaves are easily propagated by removing
offsets.

AGEE, James (1909-1955), US writer
remarkable for his sensitive character
studies and polished prose style. Let Us
Now Praise Famous Men (1941)
portrayed the life of the Alabama share-
cropper. From 1943 to 1948 Agee was
film critic of The Nation, after which he
wrote several screenplays, including The
Quiet One (1949) and The African Queen .
(1951). His partly autobiographical novel,
A Death in the Family (1957), won a
Pulitzer Prize in 1958.

AGENCY FOR INTERNATIONAL
DEVELOPMENT (AID), US govem-
ment agency formed in 1962 to administer
foreign economic aid. It administers two
kinds of foreign assistance, normally on a
bilateral basis: development assistance
and economic support funds. Develop-
ment assistance concentrates in the areas
of agriculture, rural development, and
nutrition; health, population planning;
education and human resource develop-
ment; and private enterprise.

Economic support funds are used
flexibly to provide grants or loans in sup-
port of US economic, political, and
security interests. AID also conducts
humanitarian relief activities in the wake
of such natural calamities as earthquakes,
famines, floods, and
AGENT ORANGE, herbxc:de used by



" 28 AGE OF REASON

the US in the Vietnam War to defoliate
the jungle. Agent Orange was con-
taminated with dioxin, a lethal poison, and
its use had to be abandoned after Viet-
namese women an extraordinary
rise in birth defects. In postwar years,
60,000 veterans complained to the
Veterans Administration that they had suf-
fered lasting damage from Agent Orange
poisoning, but they were refused compen-
sation.

AGE OF REASON. See ENLIGHTENMENT.

THE.

AGGLUTININS, antibodies found in
blood plasma which cause the agglutina-
tion (sticking together) of antigens such as
foreign red blood cells and bacteria. Each
agglutinin_acts on a specific antigen,
removing it from the blood. An agglutinin
is produced in large quantities after im-
munization with its particular antigen. Ag-
glutinins which agglutinate red blood cells
are called isohemagglutinins, and the
blood group of an individual is determined
by which of these are present in his blood.
Group O blood contains isohemag-
glutinins anti-A and anti-B; group A con-
tains anti-B; group B contains anti-A, and
group AB contains neither.

G(ERESSION, behavior adopted by
animals, especially vertebrates, in the
defense of their territories and in the es-
tablishment of social hierarchies. An
animal’s aggressive behavior is usually
directed towards members of its own
species, but it is possible that the behavior
of predators, although not generally
regarded as aggression, may be controlled
by the same mechanism.

Aggressive behavior is commonly ritual-
ized, the combatants rarely mﬂlctmg
serious wounds upon one another. Ril
fighting has become established by the
evolution of a language of signs, such as
the threat posture, by which animals make
known their intentions. Equally as impor-
tant are submission or appeasement pos-
tures, which signal that one combatant ac-
knowledges defeat.

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

AGINCOURT village in NW France,
scene of a decitive battle in the HUNDRED

YEARS' WAR. On Oct. 25, 1415, English
forces under Henry V routed the French
under Claude d’Albret, demonstrating the
power of the English longbow over a
heavily armored enemy. The French lost
over 7,000 men, the English only a few
hundred.

AGING, Human, normal physiological
and neurological deterioration over time,
accelerating from around age 30. The
process is probably genetically determined
but may be influenced by diet and activity.
Some hallmarks of aging: failing memory
due to loss of brain cells; lower effective-
ness of the immune system; decline in
muscle mass; reduced efficiency of heart
and lungs; bone loss, skin wrinkling and
coarsening.

The US population is growing dramati-
cally older. The median age, which was
16.7 years in 1820, reached 30.2 in 1950.
It declined to 28.0 in 1970, reflecting the
post-WWII "baby boom,"” but it again
reached 30.0 in 1980 and 32.4 in the
beginning of the 1990s. The long-term
aging of the population is a consequence
of declining mortality due to improved
living conditions and advances in medical
science. During the first half of the 20th
century mortality declines were con-
centrated among younger ages as medical
science conquered the diseases of infancy
and childhood. But since midcentury mor-
tality declines have been significant in the
older population.

AG! , Spiro Theodore (1918-), US
politician, Republican govermnor of
Maryland 1967-69 and US vice president
196973 in the Nixon administration. He
resigned in 1973 and pleaded no contest to
a charge that he had failed to report in-
come from payoffs by Maryland busi-
nessmen. He was fined $10,000.
AGNON, Shmuvel Yosef (18838-1970),
Galician-born Israeli author who shared
the 1966 Nobel Prize for Literature.
AGNOSTICISM, doctrine that man can-
not know about things beyond the realm
of his experience, in particular about God.
It is a skeptical reservation of judgment in
the absence of proof rather than an explicit
rejection of any divine order.

AGORA, the public square and market
place of ancient Greek towns where civic
and commercial meetings were held. Sur-
rounded by colonnada and public build-
ings, it sometimes contained temples and
statues of heroes. The famed Agora of
Athens has been extensively excavated
and reconstructed.

AGRICOLA, Georgius (Georg Bauer;

L
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1494-1555), German physician and
scholar, "the father of mineralogy.”
pioneering studies in geology, memllurgy
and mining feature in his De natura fos-
silium (1546) and De re metallica (1556).
AGRICOLA, Gnaaeeus Julius (AD 40—
93), Roman general. As proconsul of
Britain (77—84) he defeated the
Caledonians and extended Roman rule
into Scotland. His son-in-law, the his-
torian Tacitus, wrote the famous biog-
raphy of Agricola.
AGRICULTURE, the science and prac-
tice of farming in the widest sense, inciud-
ing the production of crops of all types,
the rearing of livestock and the care of the
soil. Man’s settled agricultural activities
date back about 10,000

t the cssential characteristic
agriculture, the storing and sowing of
seeds, did nol develop until the Neolithic
fen ce probably originated

the lughlands of the Near East and
spread to the river valleys of Mesopo-
tamia, Egypt and China. By the 4th or 5th
millennium BC men were growing grain
and keeping livestock, and using stone
tools for chopping and digging the
ground. Much of the agriculture was prac-
ticed by nomadic tribes, who moved lE\'om
one place to another as soon as they had
exhausted the fertility of the soil. As the

deusuyofpopulanon , and nomadic
life became more more clearly
defined agricultural systems arose. On that

were based the great civilizations of antiq-

s, B gt

icu [\ -
tility of theaﬁ:le valley?h%ee soil was
perpetuatly lqﬂemshed by the annual
flooding of the river. The E;
familiar with the rnnciplu gauon
crop rotation and livestock breeding. The
Romans too were good farmers, and
several of their agricultural treatises make
mteresuug reading. The medieval Eu-
ropean 'farm economy rested on the
manorial s . The usual method
adopted was a three-field crop rotation,
one field being sown with wheat or rye,
the second with a combination of barley,
oats, beans and peas, and the third being
left fallow .to recover lts femhty Wuh the
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was geared' to supplying food for.the
urban population and raw materials for the
manufacturers

The Indians of North America were
agriculturalists long before the Europeans
arrived. The first colonists inherited
methods already established for growing
corn, beans, pumpkins, tobacco and many
other crops. The great expansion of farm-

ing to the west of the A began
after the Revolution. new type of
agriculture developed combining large

tracts of land with relauvely small
amounts of labor and capital. During the
19th century America led the world in
agricultural development. Many - factors
played a part in this: the transportation
revolution, the invention of such new
machines as McCormick’s mapu- which
opened up the prairies to wheat farmers,
the introduction of artificial fertilizers and
the increase of specialization were all in-
strumental in raising the productivity of
the farms.

AGRICULTURE, US Department of,
executive department of the US govem-
ment concemned with the promotion and
reguiation of agriculture. Established in
1862, the department today operates
through research, credit extension, conser-
vation.cmpcomml distribution and other

programs.
AGRIMONY, herbaceous plant (Agri-
monia eupatoria) of the rose family, with
small yellow flowers on a slender spike. It
grows on hedgebanks and in fields.

AGRONOMY, the branch of agricultural
science dealmg with pm((’ifucuon of field
crops and management of the soil. The
agronomist studies crop diseases, selective
breeding, crop rotation and climatic fao-
tors. He also tests and analyzes the soil,
investigates soil erosion and designs land
reclamation and irrigation schemes.

AGUINALDO, o (1869-1964),
leader of the Phili independence
movement against bo Spam (1896-99)

and the US (1899-1901). Used by the US
to help capture the Philippines during the
Spanish-American War (1898), he later
led Filipino guerrilla warfare against US
occupation and was finally captured in
1901. He withdrew from public life- until
WWlIwhen,in l942,hesnpponedthe

n of the

coming of the industrial n, farm-
ing underwent radical changes.

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

lmpnsoned by the US in 1945, he was
granted an amnesty at the end of the war,

AGULHAS, Cape, southernmost point of
Africa, about 100mi E of the Cape of
Good Hope. The lighthouse at its tip
marks the geographical divide between the
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Indian and Atlantic oceans. Seaward of
the Cape lies the dangerous Agulhas

Bank.
AHAD HA’AM (1856-1927), Hebrew
pen name, meaning "one of the people,” of
Asher Ginzberg, Russian Hebrew writer
and proponent of “spiritual Zionism." Op-
posed to political Zionism, he believed
that a Jewish nation in Palestine was to be
achieved through spiritual rebirth.
AHMED SHAH (c1723-1773), Afghan
ruler who founded the Durani dynasty.
Through several successful invasions of
India he acquired a huge empire. Although
unable to hold his empire together, he suc-
ceeded in strengthening and uniting Af-
ghanistan, and is thus-often thought of as
founder of the modern nation.
AIDS, acronym for acquired immune
deficiency syndrome, a disorder that crip-
ples the body's disease-fighting mecha-
nisms. It is caused' by a retrovirus (the
HIV, or human immunodeficiency virus)
that attacks certain white blood cells (the
so-called helper T cells), the body’s first
line of defense. With the body’s immune
system weakened or destroyed, the carrier
is subject to opportunistic infections of all
inds, characteristically pneumocystis
carinii (a form of pneumonia) and
Kaposi’s sarcoma (a form of cancer).
Years may elapse between infection with
HIV and the appearance of disease, but
AIDS invariably proves fatal. )

AIDS was first observed in the late
1970s among male homosexuals and iden-
tified in 1981. Research worldwide has
been intensive, especially since the isola-
tion of the HIV in 1983. It is believed that
the disease is transmitted only by inocula-
tion, that is, the virus must be injected into
the bloodstream for a person to become
infected. This may happen, for example,
through transfusions with contaminated
blood (as with hemophiliacs), through use
of contaminated hypodermic needles (as
with intravenous drug users who share
needles), or through anal intercourse,
since the tissues of the rectum are un-
usually permeable to the virus contained
in semen (as with homosexuals).

Carriers of the HIV may be identified by
antibodies in their blood, but not if infec-
tion was recent and not if macrophages
rather than T cells are involved.

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

some patients. However, it is also toxic
and some patients cannot tolerate it. Two
other drugs, DDI and DDC, were avail-
able in 1992; these, like AZT, delayed the
onset of serious illness. Although no
preventive vaccine or cure for AIDS was
then in sight, progress has been made in
fighting pneumocystis pneumonia, once
the major killer of AIDS patients.

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

Abroad, AIDS was rampant in sub-
Saharan Africa and in Southeast Asia. The
World Health Organization in 1992 es-
timated that 10 million people were in-
fected with the HIV worldwide and
projected that 40 million would be in-
fected by the year 2000.

AID TO FAMILIES WITH DEPEND-
ENT CHILDREN (AFDC), federal-state
welfare program providing cash assistance
to low-income, female-headed families
with dependent children or to families
where the male head is incapacitated. Half
the states also provide AFDC benefits to
two-parent families where the father is un-
employed. Eligibility requirements, ben-
efit levels, and participation rates vary
from state to state. The federal contribu-
tion ranges from 50% in high-income
states like Massachusetts and New York
to 65% in low-income states like
Louisiana and Mississippi. A 1988 wel-
fare reform act required that single parents
with children over 3 receiving AFDC get
regular jobs and work their way off the
dole. If they cannot get jobs immediately,
they are required to enroll in educational
or job-training courses, paid for by state
and federal governments, that will prepare
them for jobs. To smooth the transition,
they will receive one year of day-care as-
sistance for their children and one year of
continued eligibility for Medicaid health
coverage for the family.

AIKEN, Conrad Potter (1889-1973),
US writer, whose Selected Poems (1929)
won a Pulitzer Prize. His often incisive
critiques and essays on poetry were pub-
lished in A Reviewer’s ABC (1958). Other
prose works include the novel Great
Circle (1933) and his sensitive autobio-
graphy, Ushant (1952).

AILANTHUS, a genus of tropical-look-
ing deciduous trees native to Asia and
Australia but now widely cultivated in



Europe and North America. The best-
known species, A. altissima, grows rapidly
to heights of up to 50ft and produces
greenish, malodorous flowers. It thrives in
polluted urban conditions in almost any
kind of substrate. Family Simaroubaceae.

AILEY, Alvin (1931-1989), US dancer
ahd choreographer, pupil of Lester Hor-
ton, with whom he made his debut in
1950. He began chorcographing in 1953
and in 1958 formed his own company.
Blues Suite (1958) and Revelations (1960)
are among his most noted works.

AINU, the primitive hunting and fishing
Australoid Japanese aborigines. They are
distinguished by stockiness, pale skins and
profuse body hair, hence their frequent
description as "the Hairy Ainu." Ainu
speech, little used now, bears no relation
to any other language. They are now few
in number, many having been absorbed

into ordinary Japanese society.

AIR. See ATMOSPHERE.

AIR COMPRESSOR, device used to
comm air, which is then used to power

i es, pneumatic tools, and other
machinery. Commonly, air compressors
work like a piston pump, with a cylinder
moving within to compress air and force it
into a closed chamber.

AIR CONDITIONING, the regulation of
the temperature, humidity, circulation and
composition of the air in a building, room
or vehicle. In warm weather an aircon-
ditioning plant, working like a re-
frigerator, dehumidifies and filters the air.
In colder weather it may be reversed to
run as a heat pump.

AIRCRAFT CARRIER, the largest type
of warship in the world. While early car-
riers had straight flight decks, modern ves-
sels use angled decks for simultaneous
takeoffs and landings. Planes are | hed
by steam catapults, and arresting cables
are used to bring landing aircraft to a halt.
Each carrier is equipped with anti-aircraft
guns and missiles, and is protected by its
own planes and sister ships. The US
Navy’s Forrestal class carriers are over
1,000ft long, weigh 75,000 tons when
loaded, and can carry approximately 70
airplanes. The largest built so far is the
US nuclear-powered carrier Enterprise
(1,102ft), displacing almost 90,000 tons
full load and able to run five years without
refueling.

The first successful takeoff from a
ship’s deck was made in 1910, and aircraft
carriers played a limited role in WWI.
They emeirged fully in WWII as a decisive
factor in the Pacific campaign. Despite the-
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development of long-range aircraft and
vulnerability to nuclear attack, they
remain a vital part of the US fleet.

AIR CUSHION VEHICLE, a vehicle
which literally floats on a cushion of air,
Air cushion vehicles (ACVs) use a system
of fans or propellers which blow a stream
of air towards the ground. The air is
trapped between the ground and the un-
derside of the vehicle, and creates suffi-
cient pressure to lift the vehicle off the
ground. The pilot is able to maneuver the
craft with supplementary propellers, or by
altering the direction of the air flow.

AIR FORCE, US, is headed by the chief
of staff, who is mgonsible to the civilian
secretary of the air force in the US Depart-
ment of Defense. He is also the Air Force
member of the joint chiefs of staff. Major
Air Force commands include the Logistics
Command, the Training Command; the
Airline Command; the Strategic Air Com-
mand; the Tactical Air Command, the
Europe, Pacific, and Alaskan air com-
mands; and the Space Command.

In 1992 632,000 men and women served
in the US Air Force.

AIR FORCE ACADEMY, US, center
which trains students to become officers
in the US Air Force. Established in 1954,
it is located at Colorado Springs, Col.
Studies include basic and military scien-
ces, aeronautic theory and airmanship, in
addition to liberal arts. Graduates are
awarded a BS degree and are commis-
sioned as second lieutenants in the Air
Force.

AIRPLANE, a powered heavier-than-air
craft which obtains lift from the aero-
dynamic effect of the air rushing over its
wings (see AErODYNAMICS). The typical
airplane has a cigar-shaped fuselage which
carries the pilot and payload; wings to
provide lift, a power unit to provide for-
ward thrust; stabilizers and a tail fin for
controlling the plane in flight, and laniding
gear for supporting it on the ground. The
plane is piloted using the throttle and the
three basic control surfaces: the elevators
on the stabilizers which determine "pitch”
(whether the plane is climbing, diving or
flying horizontally); the rudder on the tail
fin which governs "yaw” (the rotation of
the plane about a vertical axis), and the
ailerons on the wings which control “roll®
(the rotation of the plane about the long
axis through the fuselage). In turning the
plane, both the rudder and the ailerons
must be used to "bank” the plane into the
wm. The airplane’s control surfaces are
operated by moving a control stick or
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steering column (elevators and ailerons) in
conjunction with a pair of footpedals (rud-
der).

The pilot has many instruments to guide

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

Pollution control involves identifying
the sourccs of contamination, developing
improved or alternative technologies and
sources of raw materials and persuading
industries and individuals to adopt these,
if need be under the sanction of legisla-
tion. Automobile emission control is a
key area for current research, exploring
avenues such as the recycling and
thorough oxidation of exhaust gases, the
production of lead-free gasoline, and the
development of alternatives to the conven-
tional internal combustion engine. On the
industrial front, flue-gas cleansing using
catalytic conversion or centrifugal, water-
spray or electmstxuc prec:pnatots is be~
commg ngly  wi The
matching of smokestack chIgn lo local
meteorological and topographic conditions
is important for the efficient dispersal of
remaining pollutants. Domestic pollution
can be reduced by restricting the use of
high-pollution fuels as in the UK’s
"smokeless zones.” In the short term the
community must be prepared to pay the
often high prices of such pollution-control
measures, but bearing in mind the continu-

ing economic rewards ensuing and the
vital necessity of preserving the purity of
the air we breathe, the sacrifice must be
worthwhile. (See also ACID RAIN; POLLU-
TION.)

AIR PRESSURE. See ATMOSPHERE.

AIR RIGHTS, rights to use of building
space, especmlly over railroad tracks,
highways, bridge and tunnel approaches
and so on. Air rights were used in New
York City over the New York Central
track as early as 1910. As urban land grew
scarcer in all big cities, such rights became
increasingly valuable for housing develop-
ments and office construction.

AIRSHIP, or dirigible, a lighter-than-air,
self-propelled aircraft whose buoyancy is
provided by gasbags containing hydrogen
or helium, The first successful airship was
designed by Henri Giffard, a French en-
gineer, and flew over Paris 'in 1852. From
1900 Germany ied the world in airship
design, as Count Ferdinand von Zeppelin
began to construct his famous "Zep-
pelins.” Most of the large airships built
during the next 40 years were of the
"rigid" type, with a metal-lattice frame
and used hydrogen as the lifting gas. Their
vulnerability in storms and a series of
spectacular fire disasters brought an
abrupt end to their use in about 1937.
AIRSICKNESS. See MOTION SICKNESS.
AIR TRAFFIC CONTROL, system by
which airplanes are monitored and guided.
Relying on radar and other electronic
equipment, air traffic controllers on the
ground instruct pilots on landing and take-
off panems and on use of runways for

AlX-LA CHAPELLE, Treaties of, name
of two agreements. The first treaty (1668)
ended the War of Devolution between
France and the Triple Alliance of England,
Holland and Sweden over France’s claim
to the Spanish Netherlands. It allowed
France to retain most of the Flanders
towns captured the previous year. The
second treaty (1748) concluded the War of
the Austrian Succession, in which several
nations, led by France and Prussia, had
tried to annex the vast territories held by
the empress Maria Theresa of Austria. By
the terms of the treaty the empress’s right
to the Hapsburg throne was recognized,
and Prussia gained the important region of
Silesia.
AJAX, in Greek mythology a son of
Telamon and next to Achilles the most
famous Greek warrior. He sought to gain
possession of the arms of Achilles after

- the latter’s death. Informed that they had



been awarded to Ulysses, he lost his mind
and slaughtered a flock of sheep which he
mistook for the sons of Atreus; then he
stabbed himseif, and where the blood from
his wound sank into the earth appeared the
hyacinth.

AKBAR (1542-1605), greatest of the
Mogul emperors, who extended Mogul
power over most of Afghanistan and
India. An excellent administrator, he pur-
sued a policy of religious toleration and
took an active interest in the study of
religious sects. He also improved social
laws, commerce and transportation.
AKELEY, Carl Ethan (1864-1926),
American naturalist and sculptor of
animals who pioneered large-scale
museum displays of stuffed animals, espe-
cially African big game, in their natural
habitats.

AKHENATON, or Ikhnaton, title taken
by Amenhotep IV, king of Egypt c1379-
1362 BC. Married to Nefertiti, he started
the cult of the sungod Aton, despite the
opposition of the priesthood of Amon-Ra.
Changing his name to Akhenaton ("he
who serves Aton"), he moved the capital
from Thebes, city of Amon, to Akhenaton
(now Tell el-Amarna), where he fostered a
naturalistic school of art and literature.
After his death the old religion was rees-
tablished and Akhenaton’s name was
erased from his monuments.
AKHMATOVA, Anna, pseudonym of
Anna Andreyevna Gorenko (1888-1966),
Russian poet who joined the reaction
against Symbolist vagueness and ob-
scurity. Her own poems, ofien confes-
sional lyrics, are notable for clarity and
formal precision.
AKIBA BEN JOSEPH (c40-135), fa-
mous Jewish rabbi, one of the greatest
compilers of Hebrew law, whose work
later formed the basis of the Mishnah.
After supporting a revolt against the
Romans, he was executed as a rebel.
AKIHITO (1933 ), Emperor of Japan
(1989-), successor of his father, Hirohito.
Like his father, he was a serious student of
marine biology. In 1959 he married a
commoner, the first time an imperial heir
married outside the traditional nobility.
AKKAD, Semitic kingdom in Lower
Mesopotamia, N of Sumer, founded by
Sargon ¢2360 BC. Iis center was the
strongly fortified city of Akkad (Agade),
N of Nippur. The Akkadian dynasty over-
threw the Sumerian Kish and ruled
Mesopotamia from ¢2360 to 2180 BC.
AKSAKOV, Sergei Timofeyevich
(1791-1859), Russian writer, whose
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Family Chronicle (1846-56) and Years a_f
Childhood (1858) combine the novel and
memoir forms, He was a prominent mem-
ber of the Slavophile movement, as were
his writer sons Konstantin (1817-1860)
and Ivan (1823-1886).

AKSUMor AXUM, town in Ti
province, N Ethiopia, capital of the Ak-
sumite Empire, which included much of
present day Ethiopia and Sudan, from
about the Ist to the 7th century AD.

. Aksum is the most sacred city of

Ethiopia’s Coptic Christians: the biblical
Ark of the Covenant is said to be kept in
the Church of St. Mary Zion. Gigantic
caned stelae, as large as the obelisks of
Egypt, stand as the most impressive
achievements of Aksumite art. The city is
now an agricultural market center and a
tourist_attraction.

AKUTAGAWA RYUNOSUKE (1892~
1927), Japanese writer of short stories,
poetry and plays. From medieval themes
he turned to autobiographical subjects. His
work's fantastic and morbid nature reveals
susceptibilities which led to his suicide.
His most famous story is Rashomon
(1915).

ALABAMA, the "Cotton State,” east
south central state of the US South. The
land rises gradually from the Gulf coastal
plain, which covers two-thirds of the state,
to the forested ridges of the Cumberland
Plateau in the N. Mobile, on the state’s
short Gulf coast, is a major seaport.

The defeat of the Creek indians in 1814
opened the area to settiement by pioneers
from Georgia and Tennessee. Small
farmers cleared the pine woods in the N;
cotton planters established large planta-
tions in the S. Cotton remained king until
the 20th century, when soil exhaustion
and the boll weevil compelled crop diver-
sification. Despite the development of
steel and textile industries in the late 19th
century, the state remained heavily rural
and impoverished. Not until the develop-
ment of the Tennessee R Valley in the
1930s and the acceleration of in-
dustrialization in WWII did living condi-
tions markedly improve. Politics in
Alabama was long marked by racial and
social-class divisions. Alabama violently
resisted the civil rights movement of the
1950s and 1960s. Today racial integration
is accepted, and politicians’ populist
demagoguery has given way to conven-
tional conservatism.

ALABAMA CLAIMS, compensation
claimed by the US from Britain for
property seized and destroyed by the
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Alabama Profile

Capital: Montgomery (Other cities: Bir-
mingham, Mobile, Huntsville)

Neighbors: Tenn., Miss., Fla., Ga.
Statehood: Dec. 14, 1819 (22nd state)
Familiar names: Cotton State, Yel-
lowhammer State, the Heart of Dixie
Area: 52,423sq mi (Rank: 30)

Population (1990): 4,041,000 (Rank: 22)
% change 1980-90: 3.8

Density per sq mi: 79.6;

% metropolitan: 67.4

Electoral votes: 9

Racial composition: White, 73.6%;
black, 25.3%; Hispanic, 0.6%; Asian,
0.5%

Per capita money income (1987): $9,615

(Rank: 40)

Elevation: Highest 2,407ft, Chehea
Mountain. Lowest sea level, Gulf of
Mexico

Motto: Audemus jura nostra defendere
("We dare defend our rights")

State flower: Camellia

State bird: Yellowhammer

State tree: Southern pine

State song: "Alabama”

INDUSTRY AND TRADE

Gross state product (1986): $55.0 bil.
(Rank 24)

Farm products: Broilers, cattle, green-
house, peanuts

Farm marketings (1989): $2.6 bil.
(Rank: 25)

Manufactures: Paper products, cattle,
chemicals, clothing, rubber and plastic
products, textiles, food products

Value of mfrs. shipped (1987): $40.9 bil.
(Rank: 23)

Mining: Coal, natural gas, petroleum,
limestone

Alabama and other Confederate vessels
during the Civil War. Britain was charged
with violating its neutrality by allowing
the Confederate warships to be built or
equipped in its shipyards. In 1871 the dis-
pute was submitted to an intemational

tribunal which found Britain liable and
awarded the US $15,500,000 in gold.
ALABASTER, a soft, semi-transparent,
marblelike mineral of which there are two
well-known varieties—the gypseous and
the calcareous.
ALADDIN, in the Arabian Nights, a poor
boy who obtains a magic lamp; when the
is rubbed, a jinn (genie, or spirit) ap-
pears and fulfills its owner’s wishes.
ALAIN-FOURNIER, pseudonym of
Henri Alban Foumier (1886-1914),
French writer whose one novel, Le Grand
Meaulnes (1913), is the haunting tale of a
boy’s attempt to rediscover the dreamlike
setting of his meeting with a beautiful girl.
ALAMEIN, ElL See EL ALAMEIN,
ALAMO, Spanish mission-fortress in San
Antonio, Texas, the site of a heroic
defense in 1836 by less than 200 Texans
in the struggle for independence from
Mexico. All the defenders, including such
heroes as Davy Crockett and Jim Bowie,
died in a lengthy siege by 4,000 Mexicans
under General Santa Anna.
ALAMOGORDO, town in S central
N.M. seat of Otero Co. and the ceater of
an agricultural, timber and recreation area
which includes White Sands National
Monument. The first atomic bomb was
e;rloded near Alamogordo in a test on
July 16, 1945. Pop 24,010.
ALANBROOKE, Aban Francis
Brooke, 1st Viscount (1883-1963),
British field marshal, one of the leading
military strategists of WWIL Chief of the
rial Geperal Staff 1941-46, he par-
ticipated in important wartime conferences
of the Alljes.
ALARCON, Pedro Antonio de (1833~
1891), Spanish regional writer best known
for his novel The Three-Cornered Hat
(1874). His work is distinguished by sharp
realistic observation and picturesque ef-

fects.

ALARCON Y MENDOZA, Juan Ruiz
de (c1580-1639), Spanish playwright of
the Golden Age who wrote brilliant
moralizing comedies. The best-known,
The Suspicious Truth, influenced the great
French dramatist CORNEILLE.

ALARIC, name of two Visigoth kings.
Alaric I (c370—410) was commander of
the Visigoth auxiliaries under the Roman
Emperor Theodosius until the latter’s
death, when Alaric was proclaimed king
by his After invading Greece
and N Italy, he captured and sacked Rome
in 410, Alaric II (d. 507), ruled Spain and
S Gaul from 484, and issued the Breviary
of Alaric, a Visigoth code of Roman law,



in 506. His army was defeated and he was
slain by Clovis 1, king of the Franks.
ALASKA, the "Last Frontier," Pacific
state of the US West, occupying the ex-
treme NE comer of North America and
surrounded in the N, W, and S by the
Arctic Ocean, the Bering Sea, and the
Pacific Ocean. Except for the oil-rich
North Slope, Alaska is a vast, sparsely
populated mountain wilderness. Interior
winters are long and frigid, summers short
and hot. The Japan Current moderates the
coastal climate.

Purchased from Russia for $7.2 million
in 1867, Alaska was long neglected. The
Klondike gold rush of 1896 brought
prospectors to Alaska, but fishing proved
more rewarding in the long run. In WWII
the US built the ALASKA HIGHWAY connect-
ing Alaska with the “lower 48" through
Canada. Then and later in the cold war it
built a variety of military installations
there. The greatest impetus to develop-
ment was the discovery of oil on the North
Slope in 1968 and the building of the
ALASKA PIPELINE. Most Alaskans favor un-
restrained development of the state’s
resources, but the federal government,
which controls most of the land, has
reserved large portions as wilderness.
ALASKA BOUNDARY DISPUTE, dis-
agreement concerning the demarcation of
the border between the Alaska Panhandle
and Canada, which arose in 1898 during
the Klondike gold rush. Skagway and the
head of the Lynn Canal, through which
supplies reached the Yukon, were claimed
to be in Canadian territory. The question
was settled in favor of the US by a joint
US-British commission in 1903.
ALASKA HIGHWAY, road extending
1,523mi from Fairbanks, Alaska, through
Whitehorse, Yukon, to Dawson Creek,
British Columbia. It was built by the US
as a strategic all-weather military route in
1942, and in 1946 Canada took over con-
trol of the 1,221mi passing through its ter-
ritory. Formerly known as the Alaskan In-
ternational Highway and Alcan Highway,
the road is kept open throughout the year.
ALASKA PIPELINE, oil pipeline with a
flow potential of one million barrels daily,
running 789mi from Alaska’s North Slope
to the port of Valdez. Constructed by a
consortium of oil companies and finished
in 1977, it was bitterly opposed by en-
vironmentalists for adversely affecting the
ecology.

ALBA or ALVA, Fernando Avarez de
Toledo, Duke of (1507-1582), Spanish
general who tyrannized the Netherlands.
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Alaska Profile

Name of state: Alaska

Capital: Juneau (Other cities: Anchorage,
Fairbanks) .

Neighbor: Canada

Statehood: Jan. 3,1959 (49th state)
Familiar names: Last Frontier; Land of
the Midnight Sun, Great Fun Land

Area: 586,400sq m

Population (1990): 550000 (Rank: 49)
% change 1980-90: 36.9

Density per sq mi: 1.0;

%0 metropolitan: 41.1

Electoral votes: 3

Racial compesition: White, 75.5%;
black, 4.1%; Hispanic, 3.2%; Asian,
3.6%; Amerind, Eskimo, Aleut, 15.6%
Per capita income (1987): $13,263
(Rank: 7)

Elevation: Highest 20,320ft, Mt. Mc-
Kinley. Lowest sea level, Pacific coast
Motto: "North to the future”

State flower: Forget-me-not

State bird: Wiliow ptarmigan

State tree: Sitka spruce

State song: "Alaska’s Flag”

INDUSTRY AND TRADE

Gross state product (1989):

$19 bil. (Rank: 38)

Farm products: Greenhouse, dairy
products, potatoes, cattle

Farm marketings (1989): $0.03 bil.
(Rank: 50)

Manufactures: Food products, petroleum
products, paper products, wood products
Value of mfrs. shipped (1987) $2.7 bil.
(Rank: 47)

Mining: Petroleum

During his brutal campaign against rebel-
lious Dutch Protestants (1567-73), he ex-
ecuted some 18,000 people, including the
counts of Hoorn and Egmont. Hated for
his atrocities and harsh taxes, and harassed
by wiLLIAM THE SILENT'S liberating army,
Alva was recalled to Spain in 1573. In
1580 he conquered Portugal for Spain.

ALBANIA, smallest Balkan State in SE
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Europe. Albania is bounded on the N by
Montenegro and NE by Serbia, S and SE
by Greece. W by the Adriatic Sea. Barren
mountains (reaching 9,026ft in the North
Albanian Alps), with wooded lower
slopes, dominate all inland Albania. They
are pierced by the Drin, Vijose and other
rivers flowing W to the narrow fertile
plain which flanks the N and central coast.
Summers are hot and dry; winters mild
and moist.

Official name: Republic of Albania
Capital: Tirane

Pop-hlthln 3 335 000

Growth rate: 1.8%

Language: Albanian

Religion: No official religion
Monetary unit(s): I lek = 100 qgintars

Albanians (mainly descendants of an-
cient Balkan hill tribes) are officially
atheists, but traditiosally Muslims out-
number Christians. Two Albanian dialects
are spoken: Gheg in the N, Tosk in the S.
Most people live on the coast or in the fer-
tile mountain basins linked by poor roads.
Agricultural products include corn, wheat,
sugar beets, potatoes, fruit, tobacco and

cotton. Industries are small but under
rapid development. Copper, chromium,
nickle, coal, naphthaandmlarebemgex-
ploited, Chinese aid  helped
hydroelecmc schemes and farm mecha-
nization. But agriculture remains the basis
of the ecopomy.

About3OOBCAlbamawa.spmofme
region known as Illyria, which came under
Greek, Roman and then Byzantine in-
fluence and control. Between AD 300 and
AD 1100 it was successively invaded by
Goths, Bulgars, Slavs and Normans.
Later, the pational hero Scanderbeg (d.
1468) delayed, but failed to stop, Ottoman
Turkish conquest. Turkish rule Islamized
Albania and suppressed nationalist aspira-
tions until the First Balkan War (1912).
Occupied in WWL ruled by self-
proclaimed King Zog. I (1928-39), then

annexed by ltaly and occupied in WWII,
Albania regained independence undcr
Enver Hoxha’s communist
1945. Stalinist Albania broke with Russ;a
in 1961 and allied with Communist China,
but in the late 1970s it attacked the more
moderate policies of China’s post-Mao
leadership. Albania remains probably
Europe’s and most isolated
country. After Hoxha's death in 1985, Al-
bania slightly relaxed its isolationism by
establishing diplomatic relations with
several Western countries and permitting
more tourists to enter. In 1985 Hoxha died
and was succeeded by Ramiz Alia. A
newly elected government in 1992
its course to moderate socialism.
ALBANY CONGRESS (1754), a meet-
ing of 25 representatives from seven
British colonies at Albany, N.Y., aimed at
conciliating the Iroquois and improving
the common defense of the colonies
agmnst the French. The congress adopted
a plan, chiefly m;?f?:d by Beajamin
Franklin, provi greater colonial
unity, one of the first significant attempts
at colonial cooperation. The colonial
govemments later rejected the p lan
ALBANY REGENCY, group of politi-
cians with headquarters at Albany who
controlled the New York State Democratic
Party from 1820 to 1854 with the first
y effective political machine in the
U Among its members were Martin Van
Bm'en, William L. Marcy, Silas Wright
mdlohnA.Dix.lnlMBopposition
gs began to develop similar strategies,
whicl ulumately had a dmslve effect on

MMR o

ALBA’I’ROSSES, the 14 species of large,
long-wmged hook-billed seabirds
forming the y Diomedeidae in the
mbenose order Pmcellamformes Two
species form the genus Phoebetria (sooty
albatrosses), the other 12 the Diomedea.
Most albatrosses are white with darker
markings on the back, wings and tail. The
wandering albatross (D. exulans) has the
broadest wingspan of any living bird—up
to 12ft. Living mainly over the southem
oceans, albatrosses have wings uniquely
for gliding flight.

ALBEE, Edward Franklin (1928- ), US
playwright who gained international fame
with his play Who's Afraid of Virginia
Woolf? (1962). He won Pulitzer Prizes for
A Delicate Balance (1966) and Seascape
(1975).

ALBENIZ, Jsaac (1860-1909), Spanish
composer and pianist. A child prodigy, he



wrote operas and songs, but is best
remembered for his later piano works, in-
cluding the suite lberia (1906-9), based
on Spanish folk themes and popular music

forms.
ALBERS, Josef (1888-1976), German-
American painter, graphic artist and art
teacher, whose style of geometrical
abstraction and theories of art have in-
fluenced many modemn artists. A teacher
at the Bauhaus in Germany ( 1923—33), he
elmgrated to the US (1933) and headed
depmmem of design at Yale (1950~

ALBERT Carl Bert (1908- ), Oklahoma
Democrat, Speaker of the US House of
Representatives 1971-77. A member of
the US House of Representatives, Albert
served as majority whip 1955-62. He was
platform chairman of the 1964 and 1968
Democratic National Conventions. In the
mid-1960s Albert supported President
Lyndon Johnson's civil rights

despite opposition from his district.
ALBERT, Prince (Francis Charles
Augustus Albert Emmanuel; 1819-1861),
prince consort of England, husband of
Queen Victoria. German-bom son of the
Duke of Saxe-Coburg-Gotha, he married
Victoria in 1840, and as her trusted ad-
viser worked to establish the nonpartisan
influence of the crown in government. He
was active in promoting science and art. A
man of irreproachable character, he was

_deeply mourned by Victoria after his early
death.

ALBERT, Lake, 2,064sq mi lake be-
tween Uganda and Zaire, also known as
Albert Nyanza or Lake Mobuto Sese
Secko. The source of the Albert Nile, it is
fed by the Semliki R, draining Lake Ed-
ward, and by the Victoria Nile. It was dis-
covered 1864 by Sir Samuel Baker.
ALBERTA, Canada’s western most
prairie province, the country’s leading
petroleum producer and a rich agricultural
region.

Land. The S and E were originally
covered by prairie grasslands, fertile but
dry and rising towards the Rocky Moun-
tains in the SW. The rugged Rockies (con-
teining Banff, Jasper and other national
parks) dominate the W, dense forests and
swamp cover the N, The Peace, Athabasca
and other rivers drain the province, and
the Athabasca and Lesser Slave are the
largest of many lakes. Long cold winters
alternate with hot, sunny summers.
People. About 45% of all Albertans are of
British origin; others are of German, Uk-
rainian, Scandmavnan and French descent.
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Alberta Profile

Name of province: Al

Joined Confederation: Sept 1, 1905,
Capital: Edmonton

Area: 255,285sq mi

Population: 2,348,021

Most of the 30,000 Indians live on reser-
ves. Nearly half the rapidly growing
population lives in the Edmonton and Cal-
gary metropolitan areas, and the rural
population has declined to less than a third
of the total.

Economy. Since the 1950s Alberta's
mineral wealth and manufacturing have
become the chief source of income, The
province produces 86% of Canada's crude
oil and 80% of its natural gas, as well as
coal from Canada’s largest deposits. Two
recovery plants are in operation N of Fort
McMurray, but full exploitation of the im-
mensely rich Athabasca oil sands still
remains in the future. Oil refining and
petrochemical production are major in-
dustries. Agriculture remains important
with wheat and livestock the principal

products.
History. In 1670 unexplored Alberta be-
came part of Rupert’s Land, granted to the
gudson s Bay Company. Anthony Hen-
y was its earliest European visitor
(1754), and Fort Chipewyan (1788) was
among the first of the scttlements by fur
traders and missionaries. But few white
settlers arrived until after 1869, when the
Canadian Government bought Rupert's
Land. The arrival of the Mounties (1874),
completion of the Canadian Pacific Rail-
way (1885) and peace treaties handing
most Indian lands to the Canadian govemn-
ment by 1899 encouraged immigrants. Al-
berta became a province in 1905.
Depressed farm income during the 1920s
and 1930s led to the victory of the Social
Credit Party (1935), which stayed in
power until 1971. Discovery of oil and
natural gas at Leduc, ncar Edmonton, m
1947 opened a new era in the provmce S
history. Petroleum, patural gas, and coal
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have made Alberta one of Canada’s
richest provinces. The decline in oil prices
in the 1980s slowed the province’s
economy, but an economic recovery
began in 1987. In 1988 Calgary, the
ptovmce s largest city, was the host of the
1988 winter Olympics.

ALBERTIL, Leon Battista (1404-1472),
Florentine Renaissance scholar, architect
and art theorist whose contributions in the
mandscnenccsmakchlmtyplcaloflhe
Renaissance "Universal Man." Architec-
tural works include the Palazzo Rucellai
in Florence and the Templo Malatestiano
(S. Francesco) in Rimini.

ALBERT NYANZA. Sce ALBERT, LAKE.
ALBERTUS MAGNUS, Saint (cl200-
1280), German scholastic philosopber ard
scientist; the teacher of St. Thomas
Aquinas. Albert's main significance was
in promoting the study of Aristotle and in
helping to establish Aristotelianism and
the study of the natural sciences within
Christian thought. In science he did im-
portant work in botany and was possibly
the first to isolate arsenic.

ALBIGENSES, members of the heretical

ALBUMIN, group of proteins soluble in
water and in 50% saturated sulfate solu-
tion: present in animals and plants. Oval-
bumin is the chief protein in egg white;
serum albumin occurs in blood plasma,
where it controls osmotic pressure.
ALCATRAZ, rocky island in San Fran-
cisco Bay, famous as the site (1933-63) of
a federal prison for dangerous
nicknamed "the Rock.” In 1970 the island
was occupied for a time by a group of
American Indians. It is now part of the
Golden Gate National Recreation Area.
ALCAZAR, name for the massive for-
tified palaces built in Spain under Muslim
rule. The Alhambra in Granada is a well-
known and beautiful example. The Al-
cazar of Toledo withstood a famous siege
in 1936 during the Spanish Civil War.
ALCHEMY, ablend of philosophy, mys-
ticism and chemical technology, originat-
ing before the Christian era, seeking
variously the conversion of base metals
into gold, the prolongation of life and the
secret of immortality.

In the Classical world alchemy began in
Hellenistic E| d through the

(actually non-Christian) Cathari sect ac-
tive in the 12th and 13th centuries who
took their name from the city of Albiin S
France. '
Believing that warldly things repre-
sented the forces of evil and that the
human spirit alone was good, they attack-
ed the Church. Pope Innocemt HI at-
tempted to break the power of the sect in
the Albigensian Crusade (1208-29), but it
flourished for another century.
ALBINO, an organism lacking the pig-
mentation normal to its kind. The skin and
bair of albino animals (including man) is
uncolored while the irises of their eyes ap-
pear pink. Albinism, which may be total
or only partial, is generally inherited. Al-
bino plants contain 0o CHLOROPHYLL and
thus, being unable to perform PHOTOSYN-
THESIS, rapidly die.
ALBINON], Tomaso (1671-1750), l!al-
ian composer. A famous violinist, he also
wrote pver 50 operas. Bach, his contem-
porary, made use of several of Albinoni’s
themes in his own compositions.
ALBRIGHT, Ivan Le Lorraine (1897-
1983), US painter of microscopically
detailed canvases whose mood and sym-
bolism focus on decay and human dissolu-
tion. His works include Thar Which 1
Should Have Done I Did Not Do (1941),
which took ten years to complete. and a
series of paintings for the film The Picture
of Dorian Gray (1944).

gypt and
writings of the great Arab alchemists such
as Al-Razi (Rhazes) to the Latin West.

The late medieval period saw the dis-
covery of nitric, sulfuric and hydrochloric
acids and ethanol (aqua vitae, the water of
hfc)m!heakhemxsts pursuit of the
"philosopher’s stone” or elixir which
would transmute base metals into gold. In
the early 16th century Paracelsus set al-
chemy on a new course, towards a chemi-
cal pharmacy (iatrochemistry), although
other alchemists, including John Dee and
even Isaac Newton, continued to work
along mystical, quasireligious lines.
Having strong ties with astrology, al
chemy particularly in the hermetic writ-
ings has never quite died out, though
without any further benefit to medical ot
chemical science.

ALCIBIADES (c450—404 BC), Athenian
statesman and generl, nephew of Pericles
and a favorite student of Socrates. Always
a .disturbing influence, during the
Peloponnesian War he temporarily fell out
of favor. Escaping to Sparta, he betrayed
Athens, but later rejoined his fleet, which
he led successfully against Sparta. Once
more out of favor, he was assassinated in
exile.

ALCOCK, Sir John William (1892~
1919), British aviator who, with navigator
Arthur Whitten Brown, made (1919) the
first nonstop transatlantic flight, from
Newfoundland to Ireland. A week later he



died in an airplane accident.
ALCOHOT?SM, compulsive drinking of
alcohol in excess, one of the most serious
problems in modern society. Many peop]e
drink for relaxation and can s

without ill effects; the alcoholi

give up drinking without tdlmnfoﬂ_
be is dependent on alooboL physically and
psychologically.

Alcohol is a depressant that acts initially
by reducing activity in the higher centers
of the brain. The drinker loses judgment
and inhibitions, he feels free of his respon-
sibilities and anxieties. This is the basis
for initial psychological depeadence. With
further alcoho! intake, thought and body
control are impaired (see also INTOXICA-
TI0N). The alcoholic starts by drinking
more and longer than his fellows. He then
finds that the unpleasant symptoms of
withdrawal—"hangover," tremor, weak-
ness and hallucinations—are relieved by al-
cohol. In this way his drinking extends
through the greater part of the day, and
physical dependence is established.

The alcoholic often has a reduced
tolerance to the effects of alcohol and may
suffer from amnesia after a few drinks.
Social pressures soon lead to secretive
drinking, work is neglected and financial
difficulties add to the disintegration of
pasonahty‘ denial and pathological
Jealousy hasten social isolation. Alcohol
depresses the appetite, and the aloohotg:
may stop or reduce eating. Many of
d:smopamomawd with alcoholism are in
part due to malnutrition and vitamin
deficiency: cirrhosis, neuritis, dementia,
and Korsakov's psychosis. Prolonged al-
cohol withdrawal leads to delirium
tremens.

Treatment of alcoholism is very dif-
ficult. Sedatives and antabuse may help to
counteract dependence. Reconciliation of
the patient to society is crucial; he must
understand the reasons for his drinking
and leamn to approach his problems and
fears realistically. Psychotherapy and Al-
coholics Anonymous are valuable in this.
ALCOHOLS, class of aliphatic com-
pounds of general formula R-OH, contain-
ing a hydroxy! group bonded to a carbon
atom. 'nley are classified as monohydric,

(Lo ic, etc., according to the number of

xyl groups; and as primary, secon-
daxy or tertiary according to the number of
hydrogen atoms adjacent to the hydroxyl
group.

Alcohols occur widely in nature, and are
used as solvents and antifreezes and in
chemical manufacture. They are obtained
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I;ﬂ(fermentation, oxidation or hydration of
enes from petroleum and natural gas
and by reduction of fats and oils. Al-
cohols of lower molecular weight are
colorless, flammable liquids, miscible
with water. The simplest alcohols are
methanol and ethanol (the intoxicating
constituent of alcoholic beverages); others
include beazyl alcohol, ethylene glycol
and glycerol. (See also CARBOHYDRATES.)
AL (;l‘l (Ameos) Bronson (1799-
1888), US educator, philosopher and
author. As a teacher in several Conn.
schools, his progressive methods were too
advanced to be popular. [n 1840 he retired
to Concord, Mass., where he was closely
associated with the TRANSCENDENTALISM of
Emerson, Hawthorne, Thoreau and Chan-
ning. His writings include Concord Days
(1872) and Table Talk (1877).

ALCOTT, Louisa May (1832-1888), US
author of Little Women (1869) and other
autobjographical books for children.
Daughter of Amos Bronson Alcott, she
began by pub! stories in magazines
like the Amhshn:g Monthly. Hospital
Sketches (1863) was based on her ex-
periences as a Union nurse in the civiL
WAR.

ALCUIN (AD 735-804 ), English prelate
and scholar whose classical and humanist
scholarship influenced medieval teaching
of the liberal arts. In 781 he became
master of the palace school of cHARr.
LEMAGNE and supervised Charlemagne’s
program of ecclesiastical and educational
reform among the Franks in the Carolin-
gian empire.

ALDEHYDE, a transparent colorless lig-
vid produced by the oxidation of pure al-
cohol; one of a class of organic com-
pounds derived from alcohol by the
abstraction of two atoms of hydrogen, and
converted into acids by the addition of one
atom of oxygen.

ALDEN, John (c1599-1687), a May-
flower Pilgrim Father, an able assistant to
the governor of Plymouth Colony. He is
best known through Longfellow’s poem
The Courtship of Miles Standish, based on
the legend that he courted Priscilla Mul-
lens on behalf of Miles Standish, but mar-
ried her himself.

ALDER, the popular name of plants of
the genus Aldus. Aldus glutinosa is the
common alder, usually growing in moist
lands.

ALDRICH, Nelson Wilmarth (1841-
1915), US politician, senator from Rhode
Island (1881 1911). A spokesman for big
business and leader of conservative op-

-



40 ALDRICH

non to President ’meodme Roosevelt
the Republican Party, he advocated
mcnve wariffs, the gold standard, and
reform.
ALDRICH, Thomas Bailey (1836~
1907), US editor and writer of
stories, novels and essays. He was editor
of the Atlantic Monthly (1881-90). The
Story of a Bad Boy (1870), his best-known
mNH tells of his youth in Portsmouth,
ALDRIDGE, Ira Frederick, (1805-
1867) first US black to achieve fame as an
actor. Known in Britein and on the Con-
tinent for his bold interpretations of such
Shakespearean roles as Lear, Othello and
Macbeth, he eventually became a British
citizen.
ALDRIN, Buzz (1930- ), US astronaut.
Aldrin was the second man to walk on the
moon during the Apoilo 11 space flight in
1969. In 1966 he was the pilot of the
Gemini 12 flight, which included rendez-
vous maneuvers and his record S-hour
space walks.
ALDUS MANUTIUS (1450-1515),Ven-
etian founder of the Aldine Press whose
scrupulous editions of Greek and Roman
classics (including Aristotle) advanced
Renaissance scholarship. He was the first
man to use italic type (1501), especially
cut in order to produce cheap, pocket-
sized editions of the Latin classics.
ALE, in the US, a light-colored, top—fer-
mented beer with an alcohol content of
about 5%. It excludes bottom-fermented
or continental-type beers. Malt liquors
such as ale are generally called beer in

and.

EﬂA‘I‘ORY MUSIC (from Latin alea,

dice), music dependent on chance applied

to the post-1950 tendency of composers to

leave some elements in their work to be

settled by the performer’s decision or by

rasndom chance. John Cage's work is per-
the best-known example.

ICHEM, Sholem. See SHOLEM.
ALEMAN VALDES, Miguel (1902-
1983), president of Mexico (l946—l952).
a successful lawyer, son of a revolutionary
general. He initiated a vigorous program
of economic development. After his
presidency, he directed promotion of
tourism, including development of
Acapulco and bringing the 1968 Olympics
to Mexico.

ALEMBERT, Jean Le Rond d’ (1717-
1783), French philosopher, physicist and
mathematician, a leading figure in the
French Enlightenment and coed:tor w1th
Diderot of the renowned Encycl

His early fame rested on his formulation
of d’Alembert’s principle in mechanics
(1743). His other works treat calculus,
music, philosophy and aslronomy
ALEUTIAN chain of some
150 Alaskan islands of volcanic origin,
extending 1,200mi SW and then NW from
the Alaska Peninsula in a wide arc, and
separating the Bering Sea from the
Pacific. These treeless, rugged aud foggy
islands support a population of ap-
proximately 8,000; fishing is the chief oc-
cupation. In 1942 the Japanese occupied
Agattu, Attu and Kiska, the westernmost
islands of this strategic chain, and bombed
the naval base at Dutch Harbor.
ALEWIFE, fish of the herring group, up
to 1ft long, found off the coast and in the
Great Lakes of North America.
ALEXANDER, name of eight
Alexander II (Anselm of Lucca; d. 1073)
pope 1061—73 laid the foundations of the
that hed fruition
under Gnegory VIL. His deposition of the
bishop of Milan for simony led to the in-
vestiture controversy. Alexander I (Or-
lando Bandinelli; d. 1181), pope 1159-81,
continued the long battle against the
Emperor Frederick I Barbarogsa. Opposed
by three antipopes, he was victor over
Frederick at the Battle of Legano (1176).
He convened the Third Lateran Council
(1179) and forced King Heary II of
England to recognize papal supremacy.
canonized Thomas & BECKET.
Alexander VI (Rodrigo Borgia; 1431-
1503), pope from 1492, was the most
notorious of the Renaissance popes. Born
in Valencia, Spain, he was deeply in-
volved in the political turmoil of the Italy
of his day. His efforts were directed at in-
creasing the tcmporul power of the papacy
and creating great hereditary domains for
his children, among them Cesare and
Lucrezia Borgia. He was a keen patron of
the great artists of his day. Alexander VII
(Fabio Chigi; 1599-1667), pope from
1655, ruled at a time when the papacy was
losing temporal power, and was worsted
in controversy with Louis XIV of France.
ALEXANDER, name of three Russian
tsars. Alexander I (1777-1825) suc-
ceeded his father, Paul I, in 1801, with a
reform program which he later abandoned.
In 1805 he joined England and Austria
against Napoleon. After French victories
at Austerlitz aud Friedland, however,
Napoleon proposed joint Franco-Russian
domination of Europe. But mutual
mistrust came to a head when Alexander
d British, not French, trade.

(




Napoleon invaded Russia in 1812. Almost
the whole French army was destroyed in
the freezing Russian winter, and in 1814
Alexander entered Paris. In 1815 he
formed a coalition with Austria and Prus-
sia, the HOLY ALLIANCE. At his death, inter-
nal repression was abetted by a
Church and enforced by the secret police,
and the country itself faced economic ruin
and rebellion. Alexander IT (1818-1881)
succeeded his father, Nicholas 1, in 1855.
Russian defeat in the Crimean War and
peasant unrest forced ﬂ(;n him limited
reforms, most i the e {
tion of the serfsm But th:sm‘:!xm
satisfy revoluti groups, and fear of
their activities inspired him at first to more
reactionary policies. He finally relented,
but on the very day he signed a decree for
moderate reform he was killed by nihilist
bombs. In forcign policies he was a
moderate, making peace in the Crimea and
keeping out of the Franco-Prussian War
(1870-71), though extending Russian
power in the Far East as well as in Asia.
Alexander ITI (1845-1894) succeeded his
father Alexander II in 1881. He discarded
the latter’s proposals for moderate reform
in favor of rigid ion and persecu-
tion of minorities. But industrial develop-
ment prospered and construction of the
TRANSSIBERIAN RAILROAD began. In Burope
his policies were

ALEXANDER I (1888-1934) king of
Yugoslavia from 1921 until his assassina-
tion by a Croatian terrorist at Marseille.
He became prince-regent of Serbia in
1914 and commanded the Serbian forces
in WWI. An autocratic ruler, he earned the
enmity of separatist minorities.
ALEXANDER, Franz Gabriel (1891-
1964), German-born US psychoanalyst
who identified emotional factors based on
human relationships as the cause of
psychosomatic illness. He founded and
directed (1932-56) the Chicago Institute
for Psychoanalysis and wrote Fundamen-
tals of Psychoanalysis (1948).
ALEXANDER, Grover - Cleveland
(1887-1950), one of the greatest right-
handed pitchers of all times, playing with
the Phillies, Cubs aud Cardinals from
1911 1o 1930. He gained the major league
record for shutouts in a season (16) and
the National League career record in com-
plete games and shutouts.

ALEXANDER THE GREAT (356-323
BC), king of Macedonia (336323 BC)
and conqueror of the Persian Empire. The
son of Philip II of Macedonia, he was born
in Pella and educated by Aristotle, the
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great philosopher. In 338 Philip’s defeat
of the Thebans and Athenians at Chaero-
nea brought all the Greek city-states but
Sparta under Macedoniaa rule.
At the age of 20 Alexander succeeded
his father and went on to execute Philip’s
lans for freeing the Greeks of Asia Minor
m Persian rule. He invaded the Persian
Empire with 30,000 infantry and 5,000
cavalry, but military victory was not his
only concern; he also took with him a
team of scholars, with the aim of bringing
the blessings of Greek culture to Asia.
After his defeat of the Persian King Darius
IH at Issus in 333, he pressed on to subdue
Phoenicia and Egypt, founding Alexan-
dria. As his domintons in the East spread,
he thought of himself more aud more as
an Eastem prince, thus alienating much of
his Macedonian army. In 331 Alexander
again defeated Darius in the decisive bat-
tle of Gaugamela, after which the prin-
cipal cities of the Persian Empire,
Babylon, Susa and Persepolis, fell easily
to his attack. He was proclaimed king of
Asia, and then moved on eastward
through Bactria and along the Indus Val-
ley to the Indian Ocean. He had intended
to go on to conquer India, but his men
refused. On his return to Babylon he
began planning further conquests, but did
not have time to realize in detail his plans
for consolidating the union he had
achieved between the East and the West.
With no legitimate succession, the
was pulled apart after his death by nival
generals, known collectively as the
Diadochi. But (hough he lived to be only
33, he had conquered the
civilization had yet known, and “he
prepared the way for the Hellenistic Age.
ALEXANDRIA, chief 'E(em and second
largest city of Egypt, at the NW corner of
the Nile delta, 110mi NW of Cairo.
Alexandria was founded by Alexander the
Great ¢332 BC; it was the capital of
Ptolemaic Egypt and a great center of
trade and learning in the Hellenistic and
Roman world. Among its ancient land-
marks were the greatest library of antig-
uity, a renowned rauseum and school, and
the famous lighthouse at Pharos. The city
entered a long period of decline after the
Arab conquest of 642, but since the time
of Mehmet Ali it has grown into Egypt’s
principal channel for foreign trade, a cos-
mopolitan city  with many of the
* industries. Pop (metro)
2,905,000.
ALEXANDRIAN LIBRARY, the great-
est collection of books in antiquity, con-
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taining perhaps 400,000 manuscripts, in
Alexandria, Egypt. Commenced under
PTOLEMY Soter, it came to be housed main-
ly in the Museum. Portions were des-
troyed by fires between 47 BC and the
final fall of the city to the Arabs in AD

646. .

ALEXANDRIAN SCHOOL, or Museum
(place dedicated to the Muses), founded
¢300 BC, the foremost center of learning
in the ancient world during the Hellenistic
Age, and which housed the Alexandrian
Library. The school was renowned from
the first, its téachers including the mathe-
maticians Apollonius of Perga, Euclid and
Hero; the physicians Erasistratus, Eude-
mus and Herophilus; the geographer
Eratosthenes and the astronomer Hippar-
chus: The last great Alexandrian scientist
was Claudius Ptolemy, who worked in the
city between AD 127 and 151. With the
decline of Hellenistic culture, activity i
the school turned away from origin:
search towards compilation and criticism,
the study of mystical philosophy and
theology assuming an increasingly sig-
nificant role.

ALEXANDRITE, a variety of the
mineral chrysoberyl, discovered in the
Urals in 1833 and named for Czar
Alexander II. It has brilliant luster.

colors when viewed from different direc-
tions or at different times of the day. In
the daytime it generally seems dark green,
but in artificial light it appears red.

ALFALFA, or lucerne, important forage
plant, Medicago sativa, widely grown for
pasture, hay and silage. The high protein
content of this perennial makes it an ex-
cellent food for livestock, and the
nitrogen-fixing bacteria in the nodules on
its -roots are important in enriching
depleted soil. Alfalfons of particular value
in arid countries as its extremely long
taproot enables it to survive severe
drought. Alfalfa has trifoliate leaves and
dense clusters of small purple, blue or yel-
low flowers. Family: Leguminosae.

ALFONSO X111 (1886—1941) king of

‘Spain, posthumous son of Alfonso XII,

became king at birth and began personal
rule in 1902. His intervention in politics
brought instability and unpopularity and
he associated himself with the d

of Primo de Rivera. After a mpubhcan
landslide in municipal elections he was
forced to leave the country in 1931,
though he refused to abdicate. His
grandson Juan Carlos became king on
General Franco’s death.

ALFRED THE GREAT (c843-899),
king of the West Saxons from 871. He
halted the Danish invasions, making his
kingdom of Wessex the nucleus of a
unified England. Already a noted general,
he came to the throne in the middle of a
Danish invasion, which he had to buy off
despite spirited resistance. He used the
truce period to consolidate his army and
navy, and won a conclusive victory at
Edington (878). He occupied London in
886 and was recognized as overlord of all
England not in the extensive Danelaw. A
pious ruler, he had many writers, such as
Boethius and Bede, translated for his
subjects’ benefit, and introduced educa-
tional and legal reforms.

ALGAE, a large and extremely diverse
group of plants, including some of the
simplest organisms known to man. They
are mostly aquatic, and range in size from
microscopic  single-celled  organisms
living on trees, in snow, ponds and the
surface waters of oceans to strands of
seaweed several yards long in the deep
oceans. Some algae are free-floating,
some are motile and some grow attached
to a substrate.

Algae are separated into seven major
divisions, primarily on the basis of pig-
mentation. Blue-green algae have also
been grouped in the algae by some
authorities but differ from other algae in
that they are otic organisms. Green
algae (division Chlorophyta) are found
mainly in freshwater and may be single-
celled, form long filaments (like
Spirogyra) or a flat leaflike mass of cells
called a thallus (like the sea lettuce, Ulva
lactuca). Golden-brown algae (division
Chrysophyta) also include the diatoms.
Brown algae (division Phaeophyta) ip-
clude the familiar seaweeds found on rock
shores. The largest, the kelps, can grow to
enormous lengths. Red algae (division
Rhodophyta) are found mostly in warmer
seas and include several species of
economic importance. Desmids and
dinoflagellates (both in division Pyr-
rophyta) are single-celled algac and are
important constituents of marine plankton.
Yellow-green algae and chloromonads
(division Xanthophyta) are mainly fresh-
water forms, mostly unicellular and non-
motile. Motile unicellular algae such as
Euglena (division Euglenophyta) are clas-
sified by some biologists as protozoa, but
most contain CHLOROPHYLL and can syn-
thesize their own food.

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



the red algae Porphyra and Chondrus
crispus are used as foodstuffs. Gelidium,
another red algae, is a source of agar, and
the kelps (such as the giant kelp Macro-
cystis) produce alginates, one use of which
is in the manufacture of ice cream. Other
uses of algae are in medicine and as

manure.
ALGEBRA, that part of mathcmatics
dealing with the relationships and proper-
ties of numbers by use of general symbols
(such as g, b, x, y) to represent mathemati-
cal quantities. These are combined by ad-
dition (x+y), subtraction (xy), multiplica-
tion (x.y or most usually xy) and division
(x:y, or most usually x/y). The relation-
ships between them are expressed by sym-
bols such as = ("is equal to"), # ("is not
equal to”), = ("is approximately equal to”),
> ("is greater than"), and < ("is less than").
These symbols are also used in arithmetic.
ALGEBRA, Abstract, a branch of math-
ematics that deals with sets of abstract
symbols on which certain formal opera-
tions are defined. The basic ic sys-
tem is the group, in which is one
o;l:emtion, which may be written as multi-
plication: a .b = ¢, in which a, b and ¢ all
belong to the group. Rings and fields have
both multiplication and addition and more
closely resemble ordinary number sys-
tems; the real and complex number sys-
tems are fields. A vector space is an
abstract system with formal properties
similar to those used in ordinary vector al-
gebra. Functions, or mappings, from one
algebraic system to another that preserve
the operations of the system play an essen-
tial role in abstract algebra. Mappings of
vector spaces can be represented by
matrices, the study of which has been an
important part of abstract algebra.

ALGEBRAIC GEOMETRY, a branch
of algebra concemed with the visual
realization of algebraic functions, whether
such realization is practically possible or

not.

ALGER, Horatio (1834-1899), US
author of more than 100 boys’ books, in
which the heroes rise from rags to riches
through virtue and hard work. Among his
books were Ragged Dick (1867), Luck
and Pluck (1869) and Sink or Swim
(1870).

ALGERIA, socialist republic in North
Africa extending from the Mediterranean
deep into the Sahara Desest. The Atas
Mountains, running E-W, divide the
country into three regions: the rugged
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coastal zone in the N, clothed with
evergreen trees; the steppe, covered with
scrub and grass, pocked by salt lakes and
flanked by the Atlas ranges, and the stony
and sandy Sahara Desert in the S, with the
sharply fretted Ahaggar Mountains reach-
ing 9,852ft in the SE. Apart from the
Tafna and Cheliff (in the NW), most
rivers are intermittent and useless for ir-
rigation or hydroelectricity. The climate is
marked by mild winters and warm, dry
summers in the N, and by greater ex-
tremes on the steppe, the Sahara varies be-
tween roasting days and frosty nights.

Official name: Democratic and Popular
Republic of Algeria
Capital: Algiers )
Area: 919,5953q mi
Population: 26,022,000
Growth rate: 2.5%

es: Arabic, Berber, French
Religion: Muslim
Monetary unit(s): | Algerian dinar = 100
centimes

People. Some 75% of Algerians (chiefly
Muslim Arabs and Berbers, but still in-
cluding some Christian Europeans) live in
the fertile coastal area. The ports of Al-
giers, Oran and Annaga, and northern
trading centers (Constantine, Sidi-bel-
Abbes, Blida) provide urban employment,
but most Algerians still live on their land;
their distribution reflects the mainly
agricultural economy.

Economy. Northern farms produce citrus
fruits, grapes, grain and vegetables.
Nomads tend sheep, goats and cattle on
the steppe; and desert oases yicld dates.
Algeria is one of the world’s most impor-
tant oil-producing countries and a primary
exporter of liquefied natural gas. Oil and
natural gas provide 95% of total export
earnings. Industrial growth is assisted by
extensive road and rail systems,

History. Phoenicians settled N Algeria
¢1200 BC. It became part of Carthage but

after the victory of Rome in 201 BC be- °
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came the Roman province of Numidia.
Vandals (by AD 440), Byzantines (in 534)
and Arabs (in the 17th century) all con-
quered the area. Moors expelled from
Spain became the Algerian-based Barbary
pirates (from 1518 under nominal Ot-
toman Turkish control). They ravaged
Mediterranean shipping until defeated by
US warships. The French then absorbed
all Algeria (1830-1909), and French
colonists largely governed it until a
nationalist revolt (1954—62) forced France
to grant Algeria independence. An exodus
of skilled French followed. Ahmed Ben
Bella, Algeria’s first president, was over-
thrown in 1965 by Houari Boumedienne,
who died in 1979. Under his successor,
Chadli Benjedid, Algeria took a leading
role in North African affairs. In 1988,
plunging oil prices and mismanagement of
the country’s highly centralized economy
brought on the most serious social and
econonnic crisis since independence.
Dissatisfaction with the 30-year reign of
the. National Liberation Front was
manifested in Dec. 1991 when the fun-
damentalist Islamic Salvation Front won
the first round of national elections. To
forestall an Iranian-style fundamentalist
takeover in Algeria, the army staged a
coup, forced the resignation of Pres. Ben-
jedid, and canceled the next electoral
stage. The new military-backed govern-
ment proved unable to halt the country’s
economic collapse, and increasing terrorist
attacks by militant fundamentalists raised
the prospect of social chaos and civil war.
ALGIERS, capital, major port and largest
" city of Algeria. Founded by Berbers in
935 on the site of the Roman settlement of
Icosium, it was taken by the French in
1830. The modern city lies at the base of a
hill overlooking the Bay of Algiers, higher
up the slope is the old Moorish city
dominated by the Casbah, a citadel built
by the Turks. Pop (city) 1,722,000,
(metro) 2,980,000.
ALGOL, acronym for ALGOrithmic Lan-
guage, sometimes given as ALGebraic
Oriented Language, universal computer
language. Similar to FORTRAN, but with
several important advantages.
ALGONQUIN (or ALGONKIN) IN-
DIANS, North American Indian tribe.
Among the first with whom the French
made an alliance, they were driven out of
their territory along the St. Lawrence and
Ottawa rivers by the Iroquois in the 17th
and 18th centuries. Some united with the
Ottawa Indians; a few remain in Ontario
and Quebec. Originally the name "Algon-

quin" was applied only to the Weskarini
of the Gatineau valley, but its application
was widened to include other closely re-
lated tribes such as the Nipissing: and
Abitibi. The tribe gave its name to the Al-
gonquian linguistic division. .

ALGORITHM, a specific set of well-
defined, simple mathematical and logical
procedures that can be followed to solve a
problem in a finite number of steps. An al-
gorithm is a recipe for finding the right
answer to a difficult problem by breaking
the problem down into simple, easy steps.

ALGREN, Nelson (1909-1981), - US
naturalistic novelist, best known for his
fiction describing Chicago slum life;
author of The Man with The Golden Arm
(1949) and A Walk on The Wild Side
(1956).

ALHAMBRA, 13th—century citadel and
palace dominating the city of Granada, the
finest large-scale example of Moorish ar-
chitecture in Spain. The name is Arabic
for "the red castle." It is decorated in an
elaborate but delicate style.

ALI (c600-661), cousin and son-in-law of
the prophet Mohammied, 4th caliph (656
661) or ruler of Islam. He and his two
sons were murdered, leading to the estab-
lishment of the Omayyad dynasty and a
division of Islam between Sunnites and
Shi’ites. The Shi’ites recognize Ali’s des-
cendants as the true successors (o
Mohammed.

ALY, Muhammad (1942- ), US heavy-
weight boxer. Bomn Cassius Marcellus
Clay in Louisville, Ky., he won the world
heavyweight championship from Sonny
Liston in 1964. Ali was stripped of his
title in 1967 by the World Boxing As-
sociation while he was appealing against
conviction for draft evasion later over-
turned. He returned to the ring in 1971
only to be defeated by Joe Frazier, whom
he beat in a return match in 1974. Ali
defeated George Foreman for the title in
1974, lost it in 1978 to Leon Spinks, won
it back the same year, then retired in 1979,
ALIDADE, instrument for measurement
used by mapmakers and surveyors in
which a telescope is attached to a
straightedge. The user sights an object or
point through the telescope and then
draws a line parallel to the line of sight
with the straightedge.

ALIEN AND SEDITION ACTS, four
unpopular laws passed by the US Con-
gress in 1798. Two empowered the presi-
dent to expel or imprison aliens; one made
naturalization more difficult; another, the
Sedition Act, punished those who wrote or



spoke "with intent to defame" the govern-
ment. Enacted by the Federalists to
prepare for a possible war with France,
and to silence Jeffersonian criticism, the
Alien Acts were not put into force. But
several Jeffersonian newspaper editors
were convicted under the Sedition Act.
This led to the KENTUCKY RESOLUTIONS.

ALIENATION, man’s estrangement
from society and from himself as an in-
dividual. The idea appears in ROUSSEAU,
was first used as a term by HEGEL, and is
now often connected with MARX. Accord-
ing to Marx, the sale of labor power as a
commoxdity and the general conditions of
production and exchange under capitalism
depnve the individual of his essential

umanity.
ALIMENTRYCANAL See GASTRO-
INTESTINAL

ALINSKY, Sanl (1909-1972), US

pioneer in comimunity organization,
known for his early community action
work in the Chicago stockyards area
(1939). Creator of the Woodlawn Or-
ganization on Chicago’s South Side
(1960), he founded a school for com-
munity organization there in 1969.
ALKALIL a water-soluble compound of
the alkali metals (or ammonia) which acts
as a strong base producing a high con-
centration of hydroxyl ions in agueous
solution. Alkalis neutralize acids to form
salts and turn red litmus paper blue. Com-
mon alkalis are sodium hydroxide
(NaOH), ammania (NHs), sodium car-
bonate (Na»C0s) and potassium carbonate
(K2C03). Thcy have important industrial
applications in the manufacture of glass,
soap, paper and textiles. Caustic alkalis
are corrosive and can cause severe burns.
ALKALOIDS, narcotic poisons found in
certain plants and fungi. They have com-
Blcx molecular structures and are usually
eterocyclic mtrogen—contmnmg bases.
Many, such as coniine (from hemlock) or
atropine (deadly nightshade), are extreme-
ly poisonous. Others, such as morphine,
nicotine and cocaine, can be highly addic-
tive, and some, such as mescaline, are
psychedelics. But in small doses alkaloids
are often powerful medicines, and are
used as analgesics, tranquilizers, and car-
diac and respiratory stimulants, Other ex-
amples are quinine, reserpine and
ephedrine. Caffeine (found in coffee and
tea) is a stimulant. Although alkaloids
may be found in any part of the plant they
are usually contained in the seeds, seed
capsules, bark or roots. One plant, the
opium poppy, contains about 30 alkaloids.
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Alkaloids are extracted from plants and
separated by chromatography; ‘synthetic
alkaloids are seldom economically com-
petitive. i
ALKALOSIS, a condition wherein the
concentration of alkali in the body (cells
and tissues) is higher than normal. This
can lead to serious disorders of the
electrolyte balance, respiration and con-
sciousness.
ALLAH, Arabic name (al-ilah) for the
supreme being, used by the prophet
Mohammed to designate the God of
Islam.
ALL-AMERICAN CANAL, completed -
1940, brings water 80mi from the Imperial
Reservoir on the Colorado R to imigate
500,000 acres of the Imperial Valley, Cal.,
and also supplies water to San Diego. A
branch delivering an equal amount of
wata;r to the Coachella Valley was opened
in 1958.
ALLEGHENY MOUNTAINS, range of
the central Appalachians extending from
SW Va. through Md. into N central Pa.
The Alleghenies run parallel to and W of
the Blue Ridge Mountains, with average
heights of 2,000ft in the N and more than
4,500t in the S. The steep E slope is
called the Allegheny Front. The upland
region between the Cumberland Plateau
and Mohawk Valley is known as the Al
legheny Plateau.
ALLEGHENY RIVER, rises in* N
central Pennsylvania and flows 325mi
through Pennsylvania and New York
before joining the Monongahela River at
Pittsburgh to form the Ohio.
ALLEGORY, term applicable in any of
the arts where the literal content of the
work is subsidiary to its symbolic mean-
ing. Concrete and material images are
used to represent more abstract notions;
thus death might be personified as a
reaper. Bunyan’s Pilgrim’s Progress is a
classic example of allegory in literature;
many modem writers also use allegory. It
is common in the visual arts, perhaps most
notably those of the Renaissance and
Baroque periods, as for example in
Botticelli’s Primavera.
ALLEN, Ethan (1738-1789), American
revolutionary hero, leader of the GREEN
MOUNTAIN BOYS of Vermont. In May 1775
he seized the British fort at TICONDEROGA
together with its valuable cannon but in
Sept. was captured in a reckless attack on
Montreal. Released after almost three
years, he was unsuccessful in petitioning
Congress for Vt.’s statehood; he then. at-
tempted to negotiate the annexation-of Vt.
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by British Canada.
ALLEN, Frederick Lewis (1890-1954),
US j ist and social historian. After
at Harvard he entered journalism,
chief editor of Harper's
Magazine (1941-54). His historical
works, mcludmg Only Yesterday (1932),
were readable and popular.
ALLEN, Hervey (1889—1949). us
novelist and poet, co-founder of the Poetry
Society of S.C. His best-known work is a
long historical novel set in Napoleonic
times, Anthony Adverse (1933), which
was an international success.
ALLEN, Woody (1935- ), US comedian,
author and film director. An unprepossess-
ing stature and self-effacing wit estab-
lished him as one of the major comedic
talents of the 1960s and 1970s. Following
a nightclub career he broke into films
(1965) and wrote, directed and starred in
such successes as Bananas (1971), the
Academy Award-winning Annie Hall
(1977), Manhattan (1979), Hannah and
Her Sisters (1986), and Crimes and Mis-
demeanors (1989).
ALLENBY, Edmund Henry Hynman,
1st Viscount Allenby (1861-1936),
British field marshal who directed the bril-
liant campaign that won Palestine and
Syria from the Turks in WWI. From
1919-25 he was British High Commis-
sioner in Egypt.
ALLENDE, Salvador (1908-1973),
Marxist founder of the Chilean Socialist
Party elected president of Chile in 1970,
having won the largest minority vote. He
subsequently failed to win a majority in
the 1972 elections. His radical reform pro-
gram disrupted the economy; strikes and
famine led to a military coup

and to his death, ly by sulcxde
ALLERGY, a state of abnormal sen-
sitivity to foreign material (allergen) in
susceptlble individuals. It is essentially the
inappropriate reaction of antibodies and
antigens, defense responses to environ-
mental substances. Susceptibility is often
inherited but manifestations vary with age.
Exposure to allergen induces the forma-
tion of antibodies; when, at a later date,
the material is again encountered, it reacts
with the antibodies causing release of his-
tamine from mast cells in the tissues. In-
flammation follows, with local irritation,
redness and swelling, which in skin ap-
pear as eczema or urticaria. In the nose
and eyes hayfever results, and in the
gastrointestinal tract diarthea may occur.

In the lungs a specific effect leads to
spasm of bronchi, which gives rise to the

wheeze and breathlessness of asthma. In
most cases, the route of entry determines
the site of the response—but skin rashes
may occur regardless of route, and asthma
may follow eating allergenic material.

If the allergen is injected, anaphylaxis
may occur. Localized allergic reactions in
skin following chronic exposure to chemi-
cals (e.g., nickel, poison ivy) are the basis
of contact dermatitis. Common allergens
include drugs (Penicillin, aspirin), foods
(shellfish), plant pollens, animal fars or
fe«:nha's. insect stings and the house dust
mite.

Treatment includes antihistamines, cro-
moglycate, steroids and desensitizing in-
jections; adrenaline may be life-saving in
severe allergic reactions
ALLIANCE FOR PROGRESS, pro-
gram designed to aid the economic and so-
cial development of Latin America, in-
stituted by President John F, Kennedy in
1961 and brought into being when 22 na-
tions and the US signed the Charter of
Punta des Este. Most US funds are ad-
ministered by the Agency for International
Development, and since 1970 the Or-
ganization of American States has also
reviewed and coordinated programs.
ALLIES, two or more nations bound by
treaty or alliance to act together against a
common enemy in case of war. In WWI
the "Allies” were the members of the
TRIPLE ENTENTE, together with Serbia, Bel-
gium, Japan, Italy and, as an "associated
power,” the US. In WWII "Allies" was the
popular term for some 25 nations that op-
posed the axis powers. The major nations
among the Allies were the US, Britain,
Russia, China and, later, the Free French.
These five became the permanent mem-
bers of the UN Security Council, estab-
lished in 1945.

ALLIGATORS, two species of large,
aquatic, carnivorous, lizardlike reptiles
comprising the geaus Alligator. With the
caimans, they form the family Al
ligatoridae of the order Crocodilia. The
American alligator (A. mississippiensis)
now largely restricted to Fla. and La., has
been known to attain 20ft in length, but
the rare Chinese alligator (A. siniensis),
which inhabits the upper Yangtze valley,
rarely exceeds 6ft. Alligators can live up
to 75 years.

ALLITERATION, device in poetry of
repeating a sound, usually a consonant, at
the beginning of neighboring words; in the
line from Tennyson’s Lotus Eaters, "Sure-
ly surely, slumber is more sweet than
toil," the "s" and "1" sounds are allitera-



tive. Early Germanic, Old Norse and Old
English verse are characterized by subtle
accented alliterative measures, and it is
often found in Gaelic and Welsh poetry.
Langland’s Piers Plowman exemplifies a
school of alliterative verse which survived
in W England until the late 14th century.
ALLOPATHY, the standard form of
medical practice; a system of therapeutics
based on the production of a condition in-
compatible with or antagonistic to the
conditions being treated. This is the op-
posite of HOMEOPATHY.

ALLOTROPY, the occurrence of some
elements in more than one form (known as
allotropes) which differ in their crystalline
or molécular structure. Allotropes may
have strikingly different physical or
chemical properties. Allotropy in which
the various forms are stable under dif-
ferent conditions and are reversibly inter-
convertible at certain atures and
pressures is called enantiotropy. Notable
examples of allotropy include diamond
and hite, oxygen and ozone.

ALI%SI%, a combination of metals with
each other or with nonmetals such as carb-
on or phosphorus. They are useful because
their properties can be adjusted as desired
by varying the proportions of the con-
stituents. Very few metals are used today
in a pure state. Alloys are formed by
mixing their molten components. The
structures of alloys consisting mainly of
one component may be substitutional or
interstitial, depending on the relative sizes
of the atoms. The study of alloy structures
in general is complex. The commonest al-
loys are the different forms of steel, which
all contain a large proportion of iron and
small amounts of carbon and other ele-
ments. Brass and bronze, two well-known
and ancient metals, are alloys of copper,
while pewter is an alloy of tin and lead.
The very light but strong alloys used.in
aircraft construction are frequently alloys
of aluminum with magnesium, copper or
silicon. Solders contain tin with lead and
bismuth. Among familiar alloys are those
used in coins: modem "silver” coinage in
most countries is an alloy of nickel and
copper. Special alloys are used for such
purposes as die-casting, dentistry, high-
temperature use, and for making ther-
mocouples, mag and low-expansion
materials.

ALLPORT, Gordon Willard (1897-
1967), US psychologist, important figure
in the study of personality, who stressed
the “functional autonomy of motives."
Among his many works, The Nature of

audbiiits .-
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Prejudice (1954) has become a classic in
its field.

ALL SAINTS’ DAY, religious feast day
celebrating all Christian saints, observed
by most Christian churches on Nov. 1. [ts
present form dates from the reign of Pope.”
Gregory Il (731-741).

ALLSTON, Washington (1779-1843),
first major US landscape painter. He
painted large dramatic canvases of biblical
and classical scemes, but this early
Ralianate style gave way to romanticism
influenced by Turner.

ALLUVIUM, the samL mud or other
earthly material deposited by rivers and
streams, especially in the lower parts of
their courses. The deltas of some rivers,
for example, the Ganges, the Nile and the
Mississippi, consist of great masses of al-
luvial deposits. The meadows of plains
flanking many rivers have been built up of
alluvium and often receive further ac-
cumulations during floods.

ALMAGRO, Diego de (1475-1538),
Spanish canquistador who helped to cap-
ture Peru. He joined Francisco Pizarmro in
the conquest (1533), then fruitlessly
sought gold in Chile. Retuming to Pem,
he claimed and seized Cuzco, then was
defeated and executed by Pizarro’s
brother.

ALMANACG, originally a calendar giving
the positions of the planets, the phases of
the moon, etc., particularly as used by na-
vigators (nautmal almanacs), but now any
yearbook of miscellaneous information,
often containing abstracts of annual statis-

tics.

ALMANACH DE GOTHA, hand-
book of the genealogies of Europe’s royal
and noble families, founded in Germany
(1763) and later annually produced at
Gotha. Publication stopped in 1944 but
was resumed in 1959.

ALMOND, tree (Prunus amygdalus) re-
lated to the peach and apricot. The aimond
tree usually grows 10-20ft high and has
lanceolate, finely serrated leaves on thorny
branches. The large flowers usually occur
in pairs and are soft rose to whitish in
color.

ALOE, the common name of plants of the
genus Aloe, of the same order as the lily.
They are natives of warm climates and
especially abundant in Africa.

ALPACA, S American herbivore (rama
pacos) closely related to the LLAMA. It has
a long body and neck, and is about lm
(3ft) high at the shoulder. Its long thick
coat of black, brown or yellowish hair
provides valuable wool. All alp are
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now domesticated, living mainly in the
Andes above 13,000ft. Family: Cameli-

dae. .
ALPHABET (from Greek alpka and
beta), a set of characters intended to repre-
sent the sounds of spoken language. Be-
cause of this intention (which in practice
is never realized) written languages
employing alphabets are quite distinct
from those using characters which repre-
sent whole words (see HIEROGLYPHICS).
The word alphabet is, however, usually
extended to describe syllabaries, lan-
guages in which characters represent syll-
ables. The chief alphabets of the world are
Roman (Latin), Greek, Hebrew, Cyrillic
(Slavic), Arabic and Devanagan
Alphabets probably originated around
2000 BC. Hebrew, Ambic and other writ-
ten languages sprang from a linear al-
phabet which had appeared ¢1500 BC.
From the Phoenician which ap-
peared around 1700 BC, was derived the
Greek. Roman letters were derived from
Greek and from the rather similar Etrus-
can, also a descendant of the Greek. Most
of the letters we now use are from the
Latin alphabet, U and W being distin-
guished from V, and J from 1 in the early

Middle Ages. The Cyrillic alphabet, used -

with the Slavic languages, derives from
the Greek. It is thought that Devanagari
was possibly invented to represent Sans-
krit. Chinese and Japanese are the only
major languages that function without al-
phabets, although Japanese has syllabary
elements. (See for the evolution of the let-
ters of our alphabet, the headings to each
alphabetical section.)

ALPHA CENTAURI, star in the constel-
lation Centaurus, 3rd brightest in the sky.
ALPHA PARTICLE, one of the particles
emitted in radioactive decay. It is identical
with the nucleus of the helium atom and
consists, therefore, of two protons plus
two neutrons bound together. A moving
alpha particle is strongly jonizing and so
loses energy rapidly in traversing through
matter. Natural alpha particles will
traverse only a few centimeters of air
before coming to rest.

ALPHONSUS LIGUORI, Saint (1696
1787), Italian priest who founded the Con-
gregation of the Most Holy Redeemer
(Redemptonst Order), a socrety of mis-
sionary working with the rurat

- poor: He was canonized in 1839.

ALPS, Europe’s largest mountain system,
650mi long and 30-180mi wide. Its fold
mountains result from earth movements in
Tertiary times. The Western Alps, with

the highest peak, Mont Blanc (15 77lft),
run along the French-ltalian border. Th
Central Alps run NE and E through Sw1t—

. zerland. The Eastern Alps extend through

S Germany, Austria and NE Italy into
Slovenia and Croatia. Peaks are snowy
and etched by ice action. The Alps are
known for their magnificent mountain
scenery, glacially deepened valleys and
many glaciers.

ALSACE-LORRAINF, region in NE
France occupying 35,60859 mi W of the
Rhine. It produces grains and grapes, tim-
ber, coal, potash and salt (from the Vosges
Mts), iron ore and textiles. Metz, Nancy,
Strasbourg and Verdun are the chief cities.
The people are part French, part German
in origin. France and Germany have long
disputed control of the area. In medieval
times it was in the Holy Roman Empire
France took Alsace after 1648 and tor
raine in 1766. Germany seized most of
both in 1871, lost them to France after
WWI, regained control in WWII, then lost
it again,

ALTAIC LANGUAGES, group of lan-
guages comprising three subgroups: Mon-
gol, Manchu-Tungus and principally the
Turkic languaﬁcs The Altaic languages
are spoken in the Commonwealth of Inde-
pendent States (formerly USSR), Turkey,
Iran, Afghanistan, China and the Mon-

golian People’s Republic.

ALTAM].&A, caee near Santander, N
Spain, inhabited during the Aurignacian,
upper Solutrean and Magdalenian periods.
In 1879 the daughter of an amateur ar-
chaeologist discovered the striking cave
paintings, believed to date from the Mag-
dalenian Period. They depict such animals
as bison, boars, horses.

ALTERNATING CURRENT, any sig-
nal that varies with time can be considered
alternating current. It usually means that
the current actually changes polarity with

time. 3
ALTGELD, John Peter (1847-1902),
US political leader and jurist who sought
to defend the individual against abuses of
governmental power and vested interests.
As a Cook Co., Ill., superior court judge
he argued that legal practice was weighted
against the poor. Elected Democratic go-
vernor of Illinois (1892), he backed labor
and championed reform, arousing contro-
versy by freeing three anarchists impris-
oned for Chicago's HAYMARKET AFFAIR riot
(1886) and by opposing President Cleve-
land’s use of troops to crush the Pullman
strike of 1894.

ALTIMETER, an instrument used for es-



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

ALTIPLANO, a high plateau region in S
America between the W and E cordilleras
of the Andes. Its bleak grasslands lie be-
tween 10,000 and 12,000ft and run S from
Peru through Bolivia and into Argentina.
It contains lakes Titicaca and Poopo.
ALTITUDE SICKNESS, a condition of
oxygen lack in blood and tissues due to
low atmospheric pressure. Night vision is
impaired, followed by breathlessness,
headache, and faintness. At 16,000ft men-
tal changes include indifference, euphoria
and faulty judgment, but complete ac-
climatization is possible up to those
heights. At very high altitudes (20,000ft to
25,000ft), cyanosis, coma and death rapid-
ly supervene. Treatment is by oxygen and
descent. The use of pressurized cabins
prevents the occurrence of the condition in
air travel.

ALUMINA, oxide of aluminum, some-
times called corundum, which is widely
distributed in clay, slates, and shales. It is
formed by the decomposition of the
feldspars in granite, and used as an
abrasive.

ALUMINUM (Al), silvery-white metal in
Group HIA of the periodic table, the most

abundant metal, comprising 8% of the

earth’s crust. It occurs npaturally as
bauxite, cryolite, feldspar, clay and many
other minerals, and is smelted by the Hall-
Heroult process, chiefly in the US, and
Canada. It is a reactive metal, but in air is
covered with a protective layer of the
oxide. Aluminum is light and strong when
alloyed, so that aluminum alloys are used
very widely in the construction of
machinery and domestic appliances. It is
also a good conductor of electricity and is
often used in overhead transmission cables
where lightness is crucial. AW 27.0, mp
660°C, bp 2467°C, sg 2.6989 (20°C).

Aluminum compounds are trivalent and
mainly cationic, though with strong bases
aluminates are formed. Aluminum oxide,
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or alumma. is a colorless or white solid

occurring in several crystalline forms, and.

is found naturally as corundum, emery and
bauxite. Solubihty in acid and alkali in-
creases with hydration. mp 2045°C, bp
2980°C. Aluminum chloride is a color-
less crystalline solid, used as a catalyst.
The hexahydrate is used in deodorants and
as an astringent.
ALVARADO, Pedro de (c1485-1541),
Spanish colonizer of Guatemala. He was
Cortes’s chief li in the cc
of Mexico (1519-21), then (1523-24) led
the force that seized what are now
Guatemala and El Salvador. As govemor
of Guatemala he instituted forced Indian
labor and founded many cities.
ALVAREZ, Luis Walter (1911-1988),
US physicist awarded the 1968 Nobel
Prize for Physics for work on subatomic
particles, including the discovery of the
transient resonance particles. He helped
develop much of the hardware of nuclear
physics. In the 1980s he and his son, Wal-
ter Alvarez, were leading proponents of
the view that a collision of the earth and a
comet some 65 million years ago caused
the extinction of the dinosaurs.
ALZHEIMER’S DISEASE, progressive
degeneration of the brain, with symptoms
of memory loss, disorientation and other
intellectual impairment. Although as-
sociated with the elderly and with “senile
dementia,” this disorder can also afflict the
middlc-aged. Both cause and cure of
Alzheimer’s disease are unknown.
AMADO, Jorge (1912~ ), Brazilian
novelist, author of The Violent Land
(1942) and Gabriela, Clove and Cin-
namon (1958). His books are particularly
concerned with the plight of the poor.
AMALGAM, a compound of mercury or
quicksilver with another metal. Most me-
tals will form amalgams, except iron and
platinum. Amalgam is used in dentistry
for filling teeth, and usually contains cop-
per, silver, and zinc.
AMANA SOCIETY, religious commu-
nity comprising Amana and associated vil-
lages, founded in lowa in the mid-19th
century. Originating in a German Pietist
sect which stressed the divine inspiration
of the Bible, the society farmed 25,000
acres of prairie and practiced self-suf-
ficiency based on communal labor and
ptoperty sharing. In 1932 it became a
tive corporation.

ARYLLIS, a genus of bulbous-rocted
plams with fine flowers. Some of them,
called lillies, form the type of natural
family of plants, the Amaryllidaceae.
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AMATI, Italian family of violin makers
in Cremona (16th—-17th centuries). Noted
members were Andrea (c1520-c1578),

his sons Antonio and Girolamo, and .

Girolamo’s son Niceld (1596-1684), the
most famous of all. His superb instru-
ments became models for those of Andrea
Guarneri and Antonio Stradivari.
AMAZON RIVER, world’s largest river
in volume and drainage area, and second
longest, at 3,900mi. Its basin drains 40%
of South America. The Amazon rises in
Andean Peru near the Pacific Ocean and
flows E through the world’s largest
equatorial forest to the Atlantic Ocean. It
is a broad sluggish stream up to 30mi
wide in flood, with hundreds of
tributaries, 17 of which are more than
1,000mi long.

Fed by annual runoff from 70-120in of
rain, the river pours an estimated one-fifth
of all water falling on earth into the Atlan-
tic Ocean, where its current extends 200mi
out to sea. Tides are felt 600mi upstream,
and ocean going vessels can travel
2,300mi to Iquitos in Peru, Other ports are
Belém and Manaus, handling river com-
merce in hardwoods and other forest
groducts of sparsely peopled Amazonia.

pain’s Vicente Pinz6n discovered the
river mouth in 1500;Francisco de Orellana
was the first to travel downriver from the
Andes to the Atlantic (1541).
AMAZONS, in Greek legend, a race of
warrior women living in the Black Sea
area. Their name derives from the Greek
word for "breastless,” due to their alleged
practice of removing the right breast to aid
archery. One myth relates how Hercules,
as his ninth labor, took the girdle of the
Amazonian queen Hippolyta. Later tales
associate Amazons with Brazil and with
Dahomey in West Africa.

AMBER, fossilized resin from prehistoric
evergreens. Brownish-yellow and trans-
lucent, it is highly valued and can be easi-
ly cut and polished for ornamental pur-
s. Its chief importance is that fossil
msects up to 20 million years old have
been found embedded in it.
AMBERGRIS, waxy solid formed in the
intestines of sperm whales, perhaps to
protect them from the bony parts of their
squid diet. When obtained from dead
whales, it is soft, black and evil-smelling,
but on weathering (as when found as flot-
sam) it becomes hard, gray and fragrant,
and is used as a perfume fixative.
AMBERJACK, long, elongated fish
found in tropical oceans. The amberjack’s
superior swimming and fighting abilities

make it a popular game fish. They may
reach a weight of more than 150Ibs and a
length of more than 5ft.
AMBLER, Eric (1909- ), English
suspense writer, noted especially for
stories in which ordinary, unheroic char-
acters are caught up in international in-
trigue and danger. His numerous works
include Epitaph for a Spy (1938) and A
Coffin for Dimitrios (1939). Here Lies
(1985) is his autobiography.

AMBROSE, Saint (c340-397), an impor-
tant Father of the Latin Church. A Roman
governor who became the influential
bishop of Milan, he attacked imperial
moral standards and strengthened the posi-
tion of the Church amid the ruins of the
Roman Empire by his preaching and writ-
ing. St.Augustine was one of his converts.
AMENHOTEP Il (14th ~century BC),
Egyptian king (1417-1379 BC) of the
18th dynasty. Ruling at the height of the
ancient Egyptian empire, he built notable
monuments at Thebes, Luxor, and Karnak.
His son was Akhenaton.

AMENDMENT, in legislation, a change
in a bill or motion under discussion, or in
an existing law or constitution. In the US
Congress a bill already passed by one
house may be amended by the second
house. If the first house does not agree to
this amendment, a conference committee,
made up of members of both houses, is
called to work out a compromise.
AMERICA, the two major continents of
the Western Hemisphere, North and South
America, or only the United States. The
term was coined in 1507 by the German
geographer Martin Waldseemtiller in
honor of the Italian navigator Amerigo
Vespucci, who supposedly discovered
much of South America, the area to which
the term was originally confined.
AMERICA FIRST COMMITTEE, iso-

" lationist organization that opposed US in-

volvement in WWIL. It was founded by R.
Douglas Stuart, Jr., in September 1940. Its
supporters numbered 800,000 and in-
cluded the Hearst newspapers and Charles
Lindbergh, but the Committee collapsed
after Japan attacked Pearl Harbor.

AMERICAN ACADEMY OF ARTS
AND LETTERS, - organization to pro-
mote literature and the fine arts in the US,
founded in 1904. Based in New York
City, it originally had 50 members, out-
standing in literature art and music,
chosen from the membership of its parent
organization, the National Institute of Arts
and Letters (1898). The groups sub-
sequently combined in the American
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Academy and Institute of Arts and Letters,
with 250 members. It makes awards to
writers, artists and musicians and sponsors
exhibitions.

AMERICAN . ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE
(AAAS), the largest US organization for
the promotion of scientific understanding.
Founded in Boston in 1848 but now
centered in Washington, it has 135,000 in-
dividual and 300 corporate members. Its
publications include the weekly Science.
AMERICAN ASSOCIATION OF RE-
TIRED PERSONS (AARP), service and
interest organizatiopn of people S0 and
older, founded in 1958 and headquartered
in Washington, D.C. In 1992 it had 32
million members.

AMERICAN BAR ASSOCIATION
(ABA), organization of US lawyers,
founded in 1878 and headquartered in
Chicago, IIl. in 1992 it had 360,000 mem-
bers.

AMERICAN CIVIL LIBERTIES
UNION (ACLU), organization founded
1920 and dedicated to defending constitu-
tional freedoms in the US. From its found-
ing the ACLU has participated in the
nation’s most important civil liberties
cases: the Scopes Trial (1925), which
challenged a Tennessee law barring the
right to teach Darwin’s theory of evolu-
tion in schools; the federal court test
(1933) that ended censorship of James
jovce's Ulysses, and the landmark Brown
v. Board of Education (1954) case, which
successfully challenged the constitu-
tionality of racially segregated public
schooling. In 1978 it upheld the American
Nazi Party’s right to march in Skokie, Ill.,
and to display swastika symbols. In 1992
the ACLU had 375,000 members.
AMERICAN COLONIZATION
SOCIETY, US organization formed in
1822 to found an overseas home for free
Negroes. Some abolitionists thought it
secretly “pro-slavery. Its West African
colony, established in 1816, became
Africa’s first black republic, Liberia, in
1847.

AMERICAN FEDERATION OF
LABOR AND CONGRESS OF IN-
DUSTRIAL ORGANIZATIONS (AFL-
CIO), powerful US federation of labor
unjons created in 1955 by the merger of
the AFL and CIO. Some 125 constituent
unions represent about 15 million mem-
bers. A national president, secretary-
treasurer and 27 vice-presidents make up
the executive council. This enforces
policy decisions made at biennial conven-

tions attended by several thousand
delegates. The organization’s main objec-
tives are more pay, fewer working hours
and better working conditions for
employees, obtained by union-manage-
ment agreements that present industrial
harmony and prosperity. Each affiliated
union conducts its own collective bargain-
ing and determines much of its own
policy. The AFL-CIO takes influential
stands on such issues as social welfare,
conservation, education and international
problems. It has recently backed Demo-
cratic presidential candidates.

The AFL originated in 1886 in the reor-
ganized Federation of Organized Trade
and Labor Unions. Initially led by Samuel
Gompers, it comprised only craft unions,
excluding unskilled and semiskilled
workers, whose numbers multiplied as
mass production increased in the early
1900s. To cater to these workers, AFL
dissidents in 1935 formed the Committee
for Industrial Organization, later the CIO,
led by John L. Lewis. In the 1950s laws
hostile to organized labor encouraged
union cooperation and in 1955 the AFL
and CIO merged, with George Meany
(head of AFL) as president. Meany retired
in 1979 and was replaced by his hand-
picked successor, Lane Kirkland. Al-
though nearly 40% of all union workers
are women, it was not until 1980 that a
woman labor leader was named to the
AFL-CIO executive council: Joyce Miller,
vice-president of the Amalgamated Cloth-
ing Textile Workers. .
AMERICAN FUR COMPANY, the ear-
liest US trading monopoly, founded 1808
by John Jacob Astor. With his Pacific Fur
Co., it controlled the fur trade from the
Great Lakes W to the Pacific and monopo-
lized trade in the Mississippi valley.
AMERICAN INDIAN MOVEMENT
(AIM), Civil rights organization, founded
in 1968 to establish equal rights and im-
prove living conditions of Native
Americans. AIM has demanded the return
of property rights as specified in govern-
ment treaties with various tribes, legal
reform, and reform of education, employ-
ment, and health services for Native
Americans. .
AMERICAN LABOR PARTY, N.Y.
State left-wing political party (1936-56).
Founded by labor leaders, it helped elect
its member Fiorello La Guardia mayor of
New York in 1937 and 1941 and Herbert
Lehman govemor in 1938. In WWII it
split over attitudes to Russia: the right
under David Dubinsky accused Sidney
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Hillman's left of being communist-con-
trolled. The party disbanded in 1956.
AMERICAN LEGION, organization of
honorably discharged male and female
wartime US veterans, founded in 1919
and headquartered in Indianapolis, Ind. In
1992 it had 3 million members.
AMERICAN LITERATURE began
with accounts of the hopes, discoveries
and disasters experienced by the explorers
of the New World. The writings of estab-
lished settlers followed in the 1600s,
reflecting the Puritan and Colonial con-
cems of the time and including Anne
Bradstreet’s devotional poetry and Cotton
Mather’s pious New England history,
Magnolia Christi Americana (1702). The
late 1700s-heralded the eloquent prose of
the American Revolutionaries, such as
Thomas Paine’s Common Sense (1776)
and Benjamin Franklin’s Autobiography
(1790). After the Revolutionary War, the
satirist Washington Irving became the first
American fiction writer to gain an interna-
tional reputation with Sketchbook (1820),
and James Fenimore Cooper became the
first eminent American novelist with his
rough-hewn historical romances such as
The Last of the Mohicans (1826).

With the gradual development of the
vast country during the 1800s, a distinc-
tively American individualism began to
assert itself in writings such as Walden
(1854) by Henry David Thoreau and the
essays of Ralph Waldo Emerson, which
championed independent thought and
spiritzal rejuvenation. There also arose a
cluster of major works that established a
body of serious American fiction. Na-
thaniel Hawthorne's The Scarlet Letter
(1850) and Herman Melville’s master-
piece, Moby Dick (1851), displayed
profound insight into the dilemmas of
man’s isolation, his place in nature and his
capacity for evil. Edgar Allan Poe, a
pioneer of the short story and of the detec-
tive fiction genre, was also in the van-
guard of the French sYMBOLIST movement
with such feverish works as the poem The
Raven (1845) and the story The Tell-Tale
Heart (1843). Walt Whitman’s epic col-
lection of poems, Leaves of Grass (1855—
1892), celebrated the American ex-
perience with a vivid evocation of love
and concern for the people and their
democracy. With his innovative thythms,
Whitman influenced the free-verse poetry
of the 20th century. Meanwhile, Emily
Dickinson wrote the compressed, idio-
syncratic verse which has since estab-
lished her as one of the most original of

.

American poets. Henry Wadsworth
Longfellow, though his melodious narra-
tive verse was not enduring, was the most
popular poet of his day. In the late 19th
century, two men implanted a new realism
in American literature: the expatriate
Henry James effected new psychological
action in novels such as Portrait of a Lady
(1881), and the humorist Mark Twain
legitimatized the colloquial voice and the
regional setting in his masterpiece, Huck-
leberry Finn (1885). Meanwhile, the
novelist and poet Stephen Crane became
the first American naturalist writer. These
three influenced the work of such contem-
poraries a8 William Dean Howells, Edith
Wharton and Theodore Dreiser, and laid
the foundations for a generation of early
20th century writers concemed with the
effects of industrialized society on the in-
dividual, the focus of such works as
Sinclair Lewis’s Main Street (1920), John
Dos Passos’ US.A. (1934) and John
Steinbeck’s The Grapes of Wrath (1939).

In the post-WWI period, three important
American writers emerged. F. Scott
Fitzgerald precisely rendered the glamour
and tragedy of the 1920s in novels such as
The Great Gasby (1925). William
Faulkner expanded the boundaries of the
novel, taking it far beyond naturalism with
works such as The Sound and the Fury
(1929). And Emest Hemingway estab-
lished a distinctively direct, spare aod
vivid prose style in short stories and his
first novel, The Sun Also Rises (1926).

Post-WWII novelists of note include
Saul Bellow, Eudora Welty, J.D.
Salinger, Norman Mailer, John Cheever,
and John Updike.

Not until the 20th century did America
produce a major dramatist, Eugene O«
Neill. In such powerful masterpieces as
Desire Under the Elms (1924), The
Iceman Cometh (1946) and Long Day’s
Journey Into  Night (1957), O'Neill
developed a realistic theatrical form that
subsumed his own early experiments in
expressionism and stream-of-conscious-
ness. After WWII other major talents ap-
peared, including Tennessee Williams,
Arthur Miller, Edward Albee, and Sam
Shepard. Early 20th-century heirs of the
free-form poetry of Whitman and the
verse of Dickinson included Amy Lowell,
Carl Sandberg and Robert Frost. Between
the world wars a New Poetry movement
formed, influenced by Whitman, Dicken-
son, the French Symbolists and even the
Chinese ideogram. It included such poets
as Ezra Pound and Wallace Stevens. T. S.



Eliot, whose m The Waste Land
(1922) was perhaps the most influential
written in the 20th century, introduced the
term "objective correlative” to describe the
singular situation or image which a poet
uses to convey a particular emotion. Wal-
lace Stevens advanced a new "romantic”
notion of the now-transcending imagina-
tion. After WWII, major names in US
poetry have included Robert Lowell and
Sylvia Plath.
(See also the individual entries of the
authors.)
AMERICAN MEDICAL ASSOCIA-
TION (AMA), orgamuuon of US phy-
sicians founded in 1847 and headquartered
in Chicago, Ill. In 1992 it had 271,000
members.
AMERICAN MUSEUM OF NA-
TURAL HISTORY, an institution in
New York City founded in 1869 and dedi-
cated to research and popular education in
anthropology, astronomy, mineralogy and
natural history. It is noted for its mounted
:ﬁecimens of birds and other animals from
over the world, fossil collections which
include a 47-foot-long skeleton of a
Tyrannosaurus rex, its gem collection with
the Star of India sapphire, and the Hayden
Planetarium.
AMERICAN PARTY, conservative
political party originally called the
American Independem Party. Established
in 1968, the -party’s purpose was to sup-
port the presidential candndacy of
C. Wallace, governor of Alabama.
AMERICAN PHILOSOPHICAL SO-
CIETY, the oldest US learned socne(y,
based in Philadelphia where it was
founded by Benjamin Franklin in 1743.
The US counterpart of the ROYAL SOCIBTY
orF LONDON (1660), it currently has nearly
600 US and foreign members. It has an
extensive library, much relating to early
American science. Its publications com-
menced in 1769 with Transactions.
AMERICAN REVOLUTION. See REVO-
LUTIONARY WAR. AMERICAN
AMERICANS FOR DEMOCRATIC
ACTION, independent political organiza-
tion, founded in 1947, that supports liberal
licies, promoting civil rights and oppos-
ing US military involvement in develop-
ing countries.

RICAN STOCK EXCHANGE
(AMEX), second largest securities market
in the US (after the New York Stock Ex-
change). Located in the financial district
of New York City,.the Amex has 864
regular members and trades approximately
1,000 issues of stocks and bonds. Or-
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ganized early in the 19th century, it
received its present name in 1953.
AMERICA’S CUP, intcmnational yacht-
ing trophy awarded in a best-of-seven
competition among 12-meter yachts in the
waters of the previous winner. From 1851
to 1983 the cup was held by the New
York Yacht Club, and races were con-
ducted off Newport, R.I. The victory of
Australia {I over the US yacht Liberty in
1983 caused the cup’s removal to Perth.
The San Diego Yacht Club retrieved the
cup in 1987 and retained it in 1988, when
it pitted an unorthodox catamaran against
a New Zealand monohull.

AMERICA THE BEAUTIFUL, pop!
patriotic song, with words written in 1893
by Katherine Lee Bates and music by
Samuel A. Ward.

AMERICIUM, chemical clement;

bol Am; at.wt. 243; at.no. 95; valence

4, 5, or 6. Americium was the fourth tran-
suranium element to be discovered. The
luster of freshly prepared americium metal
is whiter and more silvery than plutonium
or neptunium prepared in the same way. It
appears to be more malleable than
uranium or neptunium and tarnishes slow-
k air at room te ture,

MES, Fisher (1758-1808), US poli-
tician, a leading New England Federalist.
As a US otative from Mas-
sachusetts (1789-97), he supported
Alexander Hamilton against Thomas Jef-
ferson and defended the JAY TREATY. -
AMETHYST, transparent violet or purple
variety of quartz. colored by iron or man-
ganese impurities. The color changes to
yellow on heating. The best of these semi-
precious gems come from Brazil,
Uruguay, Ariz. and the Commonwealth of
Independent States.

AMHARIC, official language of Ethio-
ia, spoken by some six million people. It
is a Semitic tongue evolved mostly from
ancient Ge'ez or Ethiopic. Its alphabet has
33 characters, each with seven forms that
represent a consonant and different
vowels.
AMHERST, Jeffrey Ambherst, Ist
Baron (1717-1797), British major-
general who helped take Canada from the
French. He captured Louisburg fortress on
Cape Breton Island (1758), then
Ticonderoga and Crown Point (1759) and
lastly Montreal (1760). While governor-
general of British North America (1760-
63) he crushed a pro-French Indian rising
led by Pontiac.
chemical compound formed
from ammonia by replacing one or more
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hydrogen atoms of the ammonia molecule
with a corresponding number of organic
radicals.

AMINO ACIDS, an important class of
carboxylic acids containing one or more
amino (-NH2) groups. Twenty or so alpha-
amino acids (RCH{NH;]JCOOH) are the
building blocks of the proteins found in all
living matter. They are also found and
synthesized in cells. Amino acids are
white, crystalline solids, soluble in water;
they can act as acids or bases depending
on the chemical environment. In neutral
solution they exist as zwitterions.

An amino acid mixture may be analyzed
by chromatography. All alpha-amino acids
(except glycine) contain at least one asym-
metric carbon atom to which are attached
the carboxyl group, the amino group, a
hydrogen atom and a fourth group (R) that
differs for each amino acid and determines
its character. Thus amino acids can exist
in two mirror-image forms. y
only L-isomers occur in nature, but a few
bacteria contain D-isomers.

Humauns synthesize most of the amino
acids needed for nutrition, but depend on
protein foods for eight "essential amino
acids" which they cannot produce. Inside
the body, amino acids derived from food
are metabolized in various ways. As each
amino acid contains both an acid and an
amino , they can form a long chain
of amino acids bridged by amide links and
called peptides. Peptide synthesis from
constituent amino acids is a stage in
protein synthesis. Thus some are con-
verted into hormones, enzymes and
nucleic acids. Proteins may be broken
down again by hydrolysis into their con-
stituent amino acids, as in digestion.
When amino acids are deaminated (the
amino group removed), the nitrogen pas-
ses out as urea. The remainder of the
molecule enters the citric acid cycle being
broken down to provide energy.

Scientists have produced ammo acids
and simple peptide chains by con

AMJSH, conservative group of the Men-
nonite sect, founded by Jakob Ammann in
Switzerland in the 1690s. In the 18th cen-
tury members settled in what are now Ind.,
Ohio and Pa., and today they live in other
states too. Literal interpretation of the
Bible leads their farm communities to
reject modern life (including electricity
and cars). Amish wear old-style clothes,
plow with horses and observe the Sabbath
strictly. (See also PENNSYLVANIA DUTCH.)
AMISTAD CASE, US legal case of
1841, involving Negro slaves who
mutinied aboard the Spanish slaveship
Amistad and sought asylum as free men in
the US. John Quincy Adams successfully
defended them in the Supreme Court
against the Van Buren administration’s
decmon:omumtheNegmeswmeir
Spanish masters.

, largest city and capital of the
Kingdom of Jordan. Located about 25mi
northeast of the Dead Sea and 66mi east
of Jerusalem, it is the most important
commercial and industrial center of Jor-
dan. Present industries include food and
tobacco processing, and textile, cement
and leatherware plants. Arab refugees
from Israel and Israeli-held territories of
Jordan have settled in the city and greatly
enlarged its population in recent years.
There are extensive Greco-Roman ruins in
and around the city, including baths, a
fortress, a temple dedicated to ercules. a
huge theater and a Byzantine basilica.
Pop. 978,000.
AMMANN, Othmar Hermann (1897-
1965), American cngineer. He deslgned
the George Washington Bridge in New
York Cnry (1931), the San Francisco Gold-
en Gate Bridge (1935) and the Verrazano
Narrows Bridge in New York (1964).
AMMONIA (NHs3), colorless acrid gas; a
covalent hydride. The pyramidal moiecule
turns inside out very rapidly, which is the
basis of the ammonia clock (see ATomic
CLOCK). Ammonia’s properties have typi-
cal anomalies due to hydrogen bonding;

carbon dioxide, ammonia and water vapor
under the sort of conditions (including
electric discharges) thought to exist on
earth millions of years ago. This may pro-
vide a clue to the origin of life. (See LIFE,
METABOLISM, NUCLEIC ACIDS, PROTEINS.)

AMIS, Kingsley (1922- ), English

novelist, poet and critic. He emerged as .

one of the ANGRY YOUNG MEN with Lucky
Jim (1954), an amusmg attack on social
and academic pretentions, Among his later
works are Taze a Girl Like You (1960)
and Jake’s Thing (1978).

liquid ammonia is a good solvent. Am-
monia is a base; its aqueous solution con-
tains ammonium hydroxide, and is used as
a household cleaning fluid. Ammonia is
used as a fertilizer, a refrigerant, and to
make ammonium salts, urea, and many
drugs, dyes and plastics. mp-78°C, bp-
33°C. On reaction with acids, ammonia
gives ammonium salts, containing the
NHs+ ion, which resemble alkali metal
salts. They are mainly used as fertilizers.
Ammonium choride (NH4Cl), or sal am-
moniac, a colorless crystalline solid used




in dry cells and as a flux. Ammonium
nitrate (NH4N03), a colorless crystalline
solid, used as a fertilizer and in ex-
plosives. mp 170°C.
AMNESIA, the total loss of memory for a
period of time or for events. In cases of
concussion, retrograde amnesia is the
permanent loss of memory for events just
preceding a head injury while post-
traumatic amnesia applies to a period
after injury during which the patient may
be conscious but incapable of recall, both
at the time and later. Similar behavior to
the ‘latter, termed fugue, occurs as a
psychiatric phenomenon,
AMNESTY INTERNATIONAL, found-
ed 1961 to aid political prisoners and
others detained for reasons of conscience
throughout the world. With thousands of
members around the world, including the
US, it has advisory status with the UN and
other international organizations. Amnesty
International received the Nobel Prize for
Peace in 1977.
AMNIOCENTESIS, the procedure of
obtaining a sample of the amniotic liquid
surrounding a fetus by puncturing the ab-
domen of the pregnant woman with a very
fine, hollow needle. Cells and other sub-
stances shed into the amniotic fluid by the
fetus are used for diagnosing the presence
of such disorders as DOWN'S SYNDROME,
TAY-SACHS DISEASE and spinal malforma-
tions. Amniocentesis also can be used to
determine the sex of an unborn child with
95% accuracy.
AMNION, a tough membrane surround-
ing the embryo of reptiles, birds and mam-
mals and containing the amniotic fluid,
which provides a moist, aquatic environ-
ment for the embryo. All land-laid eggs
contain amnions; those of fishes and am-
phibians do not, and thus they must be
laid in moist surroundings or water.
AMOEBAS, a large order (Amoebida) of
the class Sarcodina (Rhizopodea) of
protozoa. They are unicellular (see ceLL),
a relatively rigid outer layer of ectoplasm
a more fluid mass of en-
doplasm, in which lie one or more nuclei.
They move by extending pseudopodia,
into which they flow; and feed by sur-
rounding and absorbing organic particles.
Reproduction is almost always asexual,
generally by binary fission, though some-
times by multiple fission of the nucleus: a
tough wall of cytoplasm forms about each
of these small nuclei to create cysts. These
can survive considerable rigors, returning
to normal amoeboid form when cir-
cumstances are more clement. (Some
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species of amoeba may form a single cyst
to survive adversity.) in amoebas can

reproducesexuall X
fil)und wherever there is

mmsnne, some parasitic forms living
within other animals: Entamoeba his-
tolytica, for example, causes amoebic
dysentery in man. The type-species is
Amoeba proteus, which has a single
nucleus and can form only one pseudo-
podium at a time.

AMON, ancient Egyptian deity whose
cult reached Thebes about 2100 BC. He
was sometimes depicted as a human with
a ram’s head, and sometimes as a ram
with large curved horns. Amon came to be
identified with Zeus by the Greeks, and
with Jupiter by the Romans.-

AMOS (8th century BC), Hebrew pro-
phet, the first to proclaim clearly that there
was one God for all peoples. A shepherd
from Judah, he preached in neighboring
Israel, denouncing its corruption until ex-
pelled by the king. The probably posthu-
mous biblical Book of Amos is the earliest

record of a prophet’s sayings and life.
André Marie (1775-1836),
French mathematician, physicist and

philosopher best bered for many
discoveries in electrodynamics and
electromagpetism. In the early 1820s he
developed Oersted’s experiments on the
interaction between magnets and electric

currents and investigated the forces set up

between current-carrying conductors.
AMPHETAMINES, a group of stimulant
drugs, including benzedrine and methe-
drine, now in medical disfavor following
widespread abuse and addiction. They
counteract fatigue, suppress appetite,
speed up performance (hence "Speed")
and give confidence, but pronounced
depression often follows; thus psychologi-
cal and then physical addiction are en-
couraged. A paranoid psychosis (resem-
bling schizophrenia) may result from
prolonged use, although it may be that
amphetamine abuse is rather an early
symptom of the psychosis. While no
longer acceptable in treatment of obesity,
they are useful in narcolepsy, a rare condi-
tion of abnormal sleepiness.
AMPHIBIA, a class of vertebrates, in-
cluding frogs, toads, newts, salamanders
and caecilians. Typically they spend part
of their life in water, part on land. They
are distinct from reptiles in that their eggs
lack amnions, and must hence be laid in
moist conditions, and that their soft, moist
skins have no scales.

They are of the subphylum vertebrata,
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of the phylum Chordata,

It is thought that amphibia were the first
vertebrates to venture from the aquatic en-
vironment on to the land, and that they
were the ancestors of all other vertebrates
(see evoLution). They are cold-blooded,
and thercfore many ies hibernate
during winter. Their development is in
two stages: the egg develops into a larval
form, which is usually solely aquatic, then
the larva into an adult. All adult amphibia
are carnivorous.

AMPHIBOLE, a group of closely related
silicate minerals with similar chemical
compositions and characteristic optical
es. Amphiboles are usually found

in lava or very old rock strata. They form
long slender crystals, which in asbestos
become fine fibers. Homblcnde is the
most common amphibol

AMPLIFIER, any devnce which in-
creases the strength of an input signal.
Amplifiers play a vital role in most
electronic devices: radio and television
receivers, tape-recorders and computers;
but nonelectronic devices such as the pan-
tograph used for enlarging drawings are
also amplifiers of a kind. Electronic
amplifiers, usually based on transistors,
can be thought of as a sort of variable
switch in which the output from a power
source is controlled (modulated) by a
weak input signal. An important factor is
the fidelity with which the waveform of
the output signal that of the
input over the desired bandwidth.
AMPUTATION, the surgical or
traumatic removal of a part or the whole
of a imb or other structure. It is necessary
for severe limb damage, infective
gangrene, lo&ofbloodsupplyandceﬂam
types of cancer. Healthy tissue is molded
to form a stump as a base for artificial
limb prosthesis. (See PROSTHETICS.)
AMSTERDAM, capital and largest city
of the Netherlands, and one of Europe’s
great commercial, financial and cultural
centers. It stands in N Holland at the S of
man-made Lake Usselmeer. This "Venice
of the North” is centered on a series of
concentric semicircular canals. Other
canals linked to the Rhine and North Sea
make Amsterdam one of Europe’s major
transshipment ports. It is also a major rail
center and has an international airport.
Amsterdam is world-famous for diamond
cutting and polishing and produces chemi-
cals, machinery, bicycles, beer and tex-
tiles. It has an important stock exchange,
two universities and about 40 museums.

Amsterdam grew from a medieval fish-

ing village, and had become a major city
by the 17th century. Pop 709,500.
AMTRAK, official nickname of the Na-
tional Railroad Passenger Corp., estab-
lished by Congress in an effort to halt the
post-WWII deterioration of railroad pas-
senger service. Amtrak began operations
on May 1, 1971, and now operates an
average of 210 intercity trains per day,
serving over 500 station locations over a
system of approximately 24,000 route
miles. Of this route system, Amtrak owns
a right-of-way of 2,611 track miles in the
northeast comidor (Washington-New
York-Boston; New Haven-Springfield
Philadelphia-Harrisburg) several
small track segments in the east. Outside
the northeast corridor, Amtrak contracts
with 21 privately owned railroads for the
right to operate over their tracks. In 1992,
Amtrak transported over 230 million
peopie for more than S billion passenger
miles. Costs have always exceeded
revenues, however, and Congress provides
an annual subsidy to make up the dif-
ference.

AMUNDSEN, Roald (1872-1928), Nor-
wegian polar explorer who was the
man to reach the S Pole (Dec 14, 1911).
His party beat the ill-fated Robert F. scort
expedition by one month. In the Arctic he
was the first to navigate the NORTHWEST
PASSAGE (1903-06), later crossing the N
Pole in the dirigible Norge (1926). He was
lost over the Barents Sea in an air search
for the Italian explorer Umberto Nobile.
AMUR RIVER, river in NE Asia. Rising
in Mongolia, it flows 2,700mi NE through
the Commonwealth of t States,
then SE, dividing the Commonwealth of
Independent States from China. Navigable
for the six months it is not frozen, it car-
ries oil, grain and lumber. The Amur has
fisheries and hydroelectric installations.
AMYOTHROPHIC LATERAL SCLE-
ROSIS, chronic disease in which there is
degeneration of the nerve cells supplying
certain muscle groups resulting in a
progressive muscular atrophy (wasting) of
groups of muscles.

ANABAPTISTS (“rebaptizers”), radical
Protestant sects of the REFORMATION that
sought a retun to primitive Christianity.
The first group was formed in 1523 at Zg-
rich by dissatisfied followers of Ulrich
Zwingli. Denying the validity of infant
baptism, they rebaptized adult converts.
Most stressed the dictates of individual
conscience, and urged nonviolence and se-
paration of church and state. Despite
widespread persecution (notably at




Miinster) their doctrines spread, inspiring
the MBNNONITES in the Netherlands and the
HUTTERITES in Moravia.
ANABOLIC STEROIDS, group of
steroids that are derivatives of the male
sex hormone ‘testosterone. They affect
growth, muscle bulk and protein buildup,
and have their uses in patients with major
surgery or severe accidents or with
debilitating disease, when there may be a
breakdown of body protein. However,
these drugs have been and are being
abused by athletes, and for this reason,
they are only prescribed by hospital doc-
tors and are not available on normal

prescrptions . ‘
ANACON'DAS, two. species, subfamily
Boidae, of South American BoA. Eunectes
notaeus is found in Paraguay, and E.
murinus, probably the largest snake in the
world with a length up to about 35ft,
though more usually 10-20ft, throughout
Brazil. Anacondas do not have a
poisonous bite, killing prey by constric-
tion. In general they shun human beings.
ANACREON (c582-c4~BSBC) Greek
lyric poet who celebrated wine and love in
mellow, simple verses. These were later
copied in the so called Anacreontics
fashionable in 18th-century Europe. His
main patrons were the "tyrants" of Samos
and Athens

ANALGES]CS, drugs used for relief of
pain. They mainly impair preception of, or
emotional response to, pain by action on
the higher brain centers. Aspirin and
paracetamol are mild but effective.
Phenylbutazone, indomethacin and ibu-
profen are, like aspirin, useful in treating
rheumatoid arthritis by reducing inflam-
mation as well as relieving pain. Narcotic
analgesics derived from opium alkaloids
range from the milder codeine and
dextropropoxyphene, suitable for general
use, to the highly effective euphoriants
and addictive morphine and heroin. These
are reserved for severe acute pain and ter-
minal disease, where addiction is either
unlikely or unimportant. Pethidine is an
intermediate narcotic.

ANALOG COMPUTER, a computer
that draws a comparison, or analogy, be-
tween the computer representation and
the object being represented, making the
object easy to measure. Analog com-
putation is widely used in laboratory set-
tings to monitor on-going, continuous
changes and to record these changes in

graphs.
ANALYSIS, the branch of mathematics
concemed particularly with the concepts
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of function and limit. Its important
divisions are calculus, analytic geometry
and the study of differential equations.
ANALYSIS, Chemical, determination of
the compounds or elements comprising a
chemical substance. Qualitative analysis
deals with what a sample contains; quan-
titative analysis finds the amounts. The
methods available on the size of
the sample: macro (>100mg), semimicro
(1-100mg), micro (1 microgram-1 mil-
ligram), or submicro (<1 microgram).
Chemical analysis is valuable in chemical
research, industry, archacology, medicine
and many other fields.

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

Neutron activation analysis subjects a
sample to neutron imadiation and
measures the strength of induced radioac-
tivity and its rate of decay. In X-ray
analysis, a sample is irradiated with X-
rays and emits X-rays of different, charac-
teristic wavelengths.

ANALYTIC GEOMETRY, that branch
of geometry based on the idea that a point
may be defined relative to another point or
to axes by a set of numbers. In plane
geometry, there are usually two axes,
commonly designated the x- and y-axes, at
right es. The position of a point in the
plane of the axes may then be defined by a
pair of numbers (x, y), its coordinates,
which give its distance in units in the x-
and y-direction from the origin (the point
of intersection of the two axes). In three
dimensions there are three axes, usually at
mutual right angles, commonly designated
the x-, y- and z-axes.

ANANIAS, in the New Testament, mem-
ber of the earliest Christian community of
Jerusalem, who, with his wife Saphira,
was struck dead for fraud and lying under
oath. They had pretended to give their en-
tire wealth to the church but in fact with-
held a portion. Afterward, in Christian
tradition, Ananias became a synonym for
an archliar.

ANARCHISM, litical belief that
government should be abolished and the
state replaced by the voluntary coopera-
tion of individuals and groups. Like
socialists, anarchists believe that existing
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governments tend to defend injustice, and
they would do away with the institution of
private property. But, unlike socialists,
they believe that government is unneces-
sary and intrinsically harmful. Pioneers of
modern anarchism included England’s
William Godwin (1756-1836), France’s
Pierre Joseph Proudhon (1809-1865) and
the Russian dist of violence,
Mikhail Bakunin (1814-1876). Political
leaders, such as President William Mc-
Kinley (1901), have been assassinated by
individual anarchists, and the SACCO-VAN-
ZETT CASE strengthened the popular idea
that aparchism was linked with crime.
Outside syndicalism, once mnim Spain,
anarchism has had litle political in-
fluence, but has recently become linked
with student radicalism in Europe and

America.
ANASTASIA (1901-19187), Russian
ﬁmd duchess. Daughter of the last czar,
icholas II, she was probably murdered
with her family during the Revolution.
Several women later claimed to be Anas-
tasia but none could prove her identity.
ANATOLIA, large mountainous plateau
in Asian Turkey, now more or less identi-
cal with the peninsula of AsiA MINOR.
ANATOMY, the structure and form of
biological organisms and their study. The
subject has three main divisions: gross
anatomy, dcall:ﬁ with components
visible to the naked eye; microscopic
anatomy, dealing with microstructures
seen only with the aid of an optical micro-
m and submicroscopic anatomy,
ing with still smaller ultrastructures.
Since structure is closely related to func-
tion, anatomy is related to physiology.
ANAXAGORAS (c500-c428 BC), Greek
philosopher of the lonian school, resident
in Athens, who taught that the elements
were infinite in number and that every-
thing contained a portion of every other
thing. He also discovered the true cause of
eclipses and thought of the sun as a blaz-
ingrockmdsl;oweddmairhassub—

stance.

ANAXIMANDER (c610-c545 BC), Greek
philosopher of the lonian school who
taught that the cosmos was derived from
one "indeterminate” primordial substance
by a process of the separating out of op-
posites. He was probably the first Greek to
attempt a map of the whole known world
and thought of the earth as a stubby

. cylinder situated at the center of all things.

ANAXIMENES OF MILETUS  (6th
century BC), Greek philosopher of the
Ionian school who held that all things

were derived from air; this becoming, for
instance, fire on rarifaction, water, and
fma]l earth on condensation.

TOR WORSHIP, ritual propitia-
uonandvenmhonofdeadhnmtlm
belief that their spirits influence the for-
tunes of the living. It has figured strongly
in Asian faiths, notably Confucianism in
China, Shintoism in Japan and Hinduism
in India, and also occurs in Africa and
Melanesia.

ANCHOYY, a small fish belonging to the
herring family, caught in vast numbers in
the Medmrmnean. and pickled for expor-
tation.

ANDALUSIA, populous region of S
Spain extending to the Adantic and
Mediterranean and embracing  eight
provinces. It includes the Sierra Morena
and Sierra Nevada Mts., and the warm fer-
tile Guadalquivir River Valley—The gar-
den of Spain.” There is metal mining, food
processing and tourism along the Costa
del Sol. Phoenicians first settled the area;
later came Greeks, Romans and Vandals.
Arabs and Berbers built a rich medieval
culture. Today there is much rural pover-

ty.

ANDERSEN, Hans Christian (1805-
1875), Danish writer, best remembered for
his 168 fairy tales. Based on folklore and
observation of people and events in
Andersen’s life, they have a tively
simple, slyly bumorous style an(f often
carry a moral message for adults as well as
children. Among his best-known stories
are The Ugly Duckling, The Emperor’s
Clothes, and The Red Shoes.
ANDERSON, Carl David (1905-1991),
US physicist at Cal Tech who shared the
1936 Nobel Prize for Physics for his dis-
covery of the positron (1932). Later he
was codiscoverer of the first meson (see
SUBATOMIC PARTICLES).

ANDERSON, Elizabeth Garrett (1836
1917), one of the first English women to
become a doctor (1865). She helped estab-
lish the place of women in the professions .
and founded a women’s hospital and a
medical school for women.

ANDERSON, (Franklin) Leroy (1908-
1975), US composer and conductor. An
orchestrator and er for the Boston
Pops Orchestra (1936-50), he was also
guest conductor of other US and Canadian
symphony orchestras. His compositions
include The Syncopated Clock and Blue
Tango.

ANDERSON, Jobn (1922- ), US
politician, a Republican member of the US
House of Representatives from Illinois




1961-81. After losing a bid for the
Republican presidential nomination in
1980, he ran for president as an inde-
pendent and polled 5,719,722 votes, or
6.6% of the total.

ANDERSON, Dame Judith (1898~
1992), Australian-born  actress who
worked in the US. She is best known for
her tragic roles in the plays of Eugene O'-
Neill and Shakespeare and in Robinson
Jeffers’ version of Medea (1947). Her
films included Rebecca (1940), King's
Row (1941), and Laura (1944).
ANDERSON, Marian (1902-1993), US
black contralto. Overcoming the handicap
of poverty and discrimination, she became
an international singing star in the 1930s,
and in 1955 was the first black to sing a
leading role at the Metropolitan Opera,
Ulrica in A Masked Ball.

ANDERSON, Maxwell (1888-1959), US
playwright. After early realistic plays, he
concentrated on the revival of verse
drama, achieving some success with such
plays as Elizabeth the Queen (1930),
Winterset (1935) and High Tor (1936).
ANDERSON, Sherwood (1876-1941),

US writer. His novels and short stories

deal largely with men rebelling against
contemporary industrial society. He is best
remembered for Winesburg, Ohio (1919),
stories of the frustrations of small-town
Midwestern life, and such story collec-
tions as The Triumph of the Egg (1921)
and Horses and Men (1923). His best
novels are Poor White (1920) and Dark
Laughter (1925).

ANDERSONVILLE, village in W Ga.
where some 13,000 Union troops died of
disease or wounds in a Confederate prison
(1864-65). Its dreadful conditions pro-
voked Union propaganda and reprisals.
The site is now a federal park.

ANDES, South America’s largest moun-
tain system, 4,500mi long and averaging
200-250mi wide, running close to the en-
tire W coast of the continent. Only the
Himalayas exceed its average height of
12,500ft, and Aconcagua (22,835ft) is the
highest peak in the W Hemisphere. The
Andes rose largely in the Cenozoic era
(the last 70 million years), and volcanic
eruptions and earthquakes suggest con-
tinuing uplift. There are three main sec-
tions. The S Andes form a single range
(cordillera) dividing Chile and Argentina,
with peaks ranging from 20,000ft in the N
to 7,000ft in the S. The central Andes
form two ranges flanking the high
Bolivian plateau (the Altiplano). The N
Andes divide in Colombia and form four
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ranges ending in the Caribbean area.
Many high Andean peaks are jagged and
snowy, and glaciers fill some southem
valleys.
ANDO! tiny semi-independent
European state in the E Pyrenees between
France and Spain. It is a land of mountains
and mountain valleys, averaging over
6,000ft and ringed by peaks up to
10,000ft.

Official name: Principality of Andorra
Capital: Andorra la Vella

Area: 181sq mi

Population: 53,197

Growth rate: 2.4%

Languages: Catalan; French; Spanish
Religion: Roman Catholic

Monetary unit(s): French franc; Spanish
peseta

The Andorrans are mainly Catalan-
speaking Roman Catholics. Most live in
six municipalities, Andorra Ia Vella being
the largest. Tourism is the economic
mainstay. But the people also grow tobac-
co, rye, barley, grapes and potatoes, raise
sheep and cattle, and exploit local lead
and iron. Smuggling is a common pursuit.
Since 1278 Andorra has been a co-prin-
cipality, now under the bishop of Urgel in
Spain and the French head of state.

ANDRE, John (1750-1780), British army
officer, hanged as a spy by the Americans
during the Revolutionary War. He secretly
met Bepedict Amold behind American
lines to arrange Amold’s surrender of
West Point, but was caught in civilian
clothes, with incriminating papers.

ANDREA DEL SARTO (1486-1530),
leading 16th-century Florentine painter,
influenced by Michelangeio and Diirer
and renowned for delicately-colored
church frescoes. He rivalled Raphael’s
classicism but foreshadowed MANNERISM
$rough his pupils Pontormo, Rosso and

asari.

ANDREW, Saint (1st century AD), one
of Christ’s 12 Apostles, formerly a fisher-
man and disciple of John the ngtist. He
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reputedly preached in what is now Russia
and was martyred in Patras, Greece, on an
X-shaped ("St. Andrew’s") cross. He is
the patron saint of Russia and of Scotland.
ANDREWS, Charles McLean (1863-
1943), US historian. He stressed colonial
America’s dependence upon Britain in
works like The Colonial Period of
American History (1934-38), the first
volume of which won him a Pulitzer
Prize

ANDREWS, Roy Chapman (1884-
1960), US naturalist, explorer and author.
From 1906 he worked for the AMERICAN
MUSEUM OF NATURAL HISTORY (later becom-
ing its director, 1935-41) and made im-
portant expeditions to Alaska, the Far East
and Central Asia. Among many important
discoveries he made in Mongolia were the
first known fossil dinosaur eggs.
ANDREWS SISTERS (Patty, 1920~ ;
LaVeme, 1915-1967; Maxene, 1918-),
US vocal group who achieved
popularity during WWII with "Beer Barrel
Polka,” "In Apple Blossom Time," and
“Rum and Coca-Cola."

ANDREYEV, Leonid Nikolayevich
(1871-1919), Russian novelist, short-story
writer and playw;ifht. Ranging from ear-
ler realistic social protest to later sym-
bolism, his work (e.g., The Seven Thar
Were Hanged, 1908) reflects a basic pes-
simism and greoccu ation with death.
ANDRIC, Ivo (1892-1975), Yugoslav
novelist who won the Nobel Prize for
Literature in 1961, largely for the epic
quality of The Bridge on the Drina. His
themes are man’s insecurity and isolation
in face of change and death.
ANDROGENS, steroid hormones which
produce secondary male characteristics
such as facial and body hair and a deep
voice. They also develop the male
reproductive organs. The main androgen
is testosterone, produced in the testes;

“others are produced in small quantities in

the cones of the adrenal glands. Small
amounts occur in women in addition to
the estrogens and may produce some male
characteristics, (See also ENDOCRINE
GLANDS; PUBERTY.)

ANDROMACHE, in Greek mythology,
the noble wife of Hector. After the fall of
Troy, Achilles’ son Neoptolemeus took
her with him as a slave to Epirus and later
married her. After he had divorced her
she became the wife of Hector’s brother,
Helenus. Her description of her saying
farewell to Hector and mourning his
death are among the most celebrated pas-
sages in Homer’s Iliad. Euripides also

chose Andromache as the subject of one
of his tragedies.

ANDROMEDA, constellation in the N
Hemisphere. The Great Andromeda
Nebula (M31), seen near the double star
Gamma Andromedae, is the most distant
object visible to the naked eye in N skies.
It is the nearest external galaxy to our
own, like it a spiral but larger (120,000
light-years in diameter), and about 2 mil-
lion light-years from earth.

ANDROPOV, Yuri Viadimirovich
(1914-1984), USSR political leader, who
became general secretary of the Com-
munist party in 1982 after the death of
Leonid Brezhnev and also, in 1983, chief
of state. Earlier he had served as ambas-
sador to Hungary (1954-57) and as head
of the KGB, the Soviet security service
(1967-82).

ANDROS, Sir Edmund (1637-1714),
British governor of the Dominion of New
England, 1686-89. His attempt to curb the
colonists’ rights caused a rebellion. Im-
prisoned and sent to England for trial, he
was acquitted and became governor of
Virginia 1692-97.

ANEMIA, condition in which the amount
of hemoglobin in the blood is abnormally
low, thus reducing the blood’s oxygen-
carrying capacity. Anemic people may
feel weak, tired, faint and breathless, have
arapid pulse and appear pale.
AN%MOMETER, pean p?nsu'umem for
measuring wind speed and often direction.
The rotation type, which estimates wind
speed from the rotation of cups mounted
on a vertical shaft, is the most common of
mechanical anemometers. The sonic or
acoustic anemometer depends on the
velocity of sound in the wind. For
laboratory work a hot-wire instrument is
used: here air flow is estimated from the
change in resistance it causes by cooling
an electrically heated wire.

ANEMONE, genus of mainly N
temperate perennial herbs of the buttercup
family (Ranunculaceae). Up to 3ft high,
anemones have deeply cut, whorled leaves
and white, pink, red, blue or, rarely, yel-
low flowers. Many are cultivated but
some, such as the wood anemone and
pasque flower, grow wild.
ANESTHESIA, or absence of sensation,
may be of three types: general, local or
pathological. General anesthesia is a re-
versible state of drug-induced uncon-
sciousness with muscle relaxation and
suppression of reflexes. This facilitates
many surgical procedures and avoids dis-
tress. An anesthesiologist attends to en-




sure stable anesthesia and to protect vital
functions. While ethanol and narcotics
have been used for their anesthetic proper-
ties for centuries, modern anesthesia dates
from the use of diethyl ether by William
Morton in 1846, and of chloroform by Sir
James Simpson in 1847. Nowadays injec-
tions of short-acting barbiturates, such as
sodium pentothal, are frequently used to
induce anesthesia rapidly; inhaled agents,
including halothane, ether, nitrous oxide,
\ trichlorethylene and cyclopropane, are
used for induction and maintenance.

Local and regional anesthesia are the re-
versible blocking of pain impulses by
chemical action of cocaine derivatives
(e.g., procaine, lignocaine). Nerve trunks
are blocked for minor surgery and den-
tistry, and more widespread anesthesia
may be achieved by blocking spinal nerve
roots, useful in obstetrics and with patients
unfit for general anesthesia. Pathological
anesthesia describes loss of sensation fol-
lowing trauma or disease.
ANESTHESIOLOGY, the science of ad-
ministering anesthetics; the resulting state

ANEURYSM,apathologwalenlargenwm
af.mdefeam.abloodmsel These may
occur in the heart after

rapidly fatal. Agam. their enlargement
mycansepmn,swellmgctmmon
pearby organs; these jons are
most serious in the arteries of the brain.

Surgery for aneurysm includes tying off

tianity,

astrianism. In Chnsuamty angels tradi-
tionally serve and praise God, but guar-
dian angels may protect the faithful
against the evil of the Devil (the fallen
angel Lucifer). The hierarchy of angels
was said to have nine orders: Cherubim,
Seraphim, Thrones; Dominions, Virtues,
Powers; Principalities, Archangels, An-

gels.

ANGEL FALLS, world’s highest known
waterfall (3,212ft), on the Churun R in SE
Venezuela. US aviator Jimmy Angel dis-
covered it in 1935.

ANGELFISH, group of American and
European saltwater fish, also called fish-

causing
ﬂxehemoraonals
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ing frog, sea devil, batfish or goosefish.
The adult fish of some varieties attain
lengths of 3 to 5ft, with a broad, flat head
and an unusually large mouth. Some deep-
sea types have luminescent lures. The
spawn is a transparent gelative sheet
which can be 2 to 3ft broad and 20 to 30ft
long and floats on the sea surface; one
female may lay over a million eggs.
ANGELICO, Fra (c1400-1455), Italian
painter and Dominican friar, a major fig-
ure in Renaissance art. His church fres-
coes and altarpieces, using religious
figures, combined tmdmonallg bright,
clear colors with the new use of

tive settings. His Tuscan backgmunds are
among the first great Renaissance land-

ANGE

GELL, Sir Norman (1874-1967),
British economist and internationalist, '
awarded the Nobel Peace Prize in 1933. A
journalist most of his life, he argued in his
book The Great lllusion (1910) that war
was futile and best prevented by the
mutual economic interest of nations.
ANGELOU, Maya (1928~ ), biack US
author best known for her

cal books 7 Know Why the Caged Bird
Sings (1970), Gather Together in My
Name (1974), md Now Sheba Sings the

dynasty ruled in ltaly, Hungary and
Poland until the end of the 15th century.

ANGINA PECTORIS, severe, short-last-
ing chest pam caused by inadequate blood
the myocardium (see HEART),

breathlessness may occur. It is rapidly
relieved or prevented by sucking ni-
troglycerin tablets or inhaling amyl
nitrate.

ANGIOGRAPHY, a technique for X-

dye is injected into the blc
the suspect vessel is clearly silhouetted on
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the X-ray film or on the monitor; this may
show various vessel disorders.
ANGIOPLASTY, surgery done on
arteries, veins, a technique in which a bal-
loon is inflated inside a blood vessel to
flatten any plaque (patch) that obstructs it
and causes it to become narrowed (used
esp. to open coronary arteries).
ANGIOSPERMS, or flowering plants,
large and very important class of seed-
ing plants, characterized by having
seeds that develop completely enclosed in

_ the tissue of the parent plant, rather than

unprotected as in the only other seedbear-
ing group, the GYMNOSPERMS.

Containing about 250,000 species dis-
tributed throughout the world, and ranging
in size from tiny herbs to huge trees, an-
giosperms are the dominant land flora of
the ﬁ::em day. They have sophisticated
mechanisms to ensure that pollination and
fertilization take place and that the result-
ing seeds are mad’;ly dispersed and able to
germinate. There are two subclasses:
monocotyledons (with one leaf) and
dicotyledons (with two).

ANGKOR, extensive ruins in NW Cam-
bodia, the ancient Khmer Empire noted
for the city Angkor Thom and the Angkor
Wat temple complex. Covering 40sq mi
and dating from the 9th-13th centuries,
the remains were found in 1861. Angkor
Thom with its temples and palace is inter-
sected by a canal system and has a
perimeter wall 8mi long. kor Wat is a
massive complex of carved Hindu temples
with a 2.5mi perimeter, and is the
foremost example of Khmer art and ar-
chitecture.

ANGLE, in plane geometry. the figure
formed by the intersection of two straight
lines. The point of intersection is known
as the vertex. In spherical geometry a
spherical angle is that formed by inter-
secting arcs of two great circles: its mag-
nitude is equal to that of the angle be-
tween the planes of the great circles, A
solid angle is formed by a conical surface
(see cONE). Considering its vertex to lie at
the center of a sphere, then a measure of
its magnitude may be obtai from the
ratio between the area (L°) of the surface
ofd\esphgtecmoffbymeangle,andtlw
square (R°) of the sphere’s radius. Solid
angles are measured in steradians (sr), an
angle of one steradian subtending an area
of R” at distance R.

ANGLES, Germanic tribe from which
England derives its name, Coming from
the Schleswig-Holstein area of N Ger-
many, the Angles, with the Saxons and

Jutes, invaded England from the Sth cen-
tury and founded kingdoms including East
Anglia, Mercia and Northumbria.
ANGLICANISM, the body of doctrines
originally developed by the cHUrRCH oF
ENGLAND and now broadly followed by the
other members of the Anglican Com-
munion. These include the Anglican
Church of Canada, the Episcopal church
in the US, and other Episcopal churches in
former British colonies and elsewhere.
ANGLO-SAXON CHRONICLE, his-
torical record of England from early
Christian times until after the Norman
Conquest. Various versions were made
between 890 and 1155, based on monastic
annals, genealogies and episcopal records.
They constitute the oldest W European
history written in the vernacular, and the
chief source for Anglo-Saxon history.
ANGLO-SAXONg collective name for
the Germanic ples who dominated
England from nP:)SIh to the 1lth cen-
turies. They originated as tribes of Angles,
Saxons and Jutes who invaded England
after Roman rule collapsed, creating
kingdoms that eventually united to form
the English nation. In modern usage,
Anglo-Saxons are the English or their
emigrant descendants in other parts of the
world. .

ANGOLA, independent state in SW
Africa, formerly a Portuguese overseas
province. Angola is bounded on the N and
NE by Zaire, on the SE by Zambia; on the
S by Namibia; and on the W by the Atlan-
tic Ocean.

Oflﬁcial name: People’s Republic of An-
gola

Capital: Luanda

Area: 481,350sq mi

Population: 8,668,000

Growth rate: 2.7%

Languages: Bantu; Portuguese

Religions: Roman Catholic; Protestant;
Animist

Monetary unit(s): 1 kwanza = 100 Iwei

Land. Beyond the coastal plain is a
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dominant central plateau 5,000ft high.
Main rivers include the Congo, Zambezi,
Cuanza and Cunene. The warm wet N has
tropical rain forest; the cooler, seasonally
dry plateau supports savanna. There is
abundant savanna wildlife.
People. Over 90% of Angolans are Bantu
with a few Bushmen. Bantu tongues and
animist beliefs minate among the
largely illiterate majority. The capital,
m&, and most towns lie in the W.
Economy Angola has a prosperous oil in-
dustry and is expected to become a major
oil-producing country. Crude oil is the
principal export, followed by coffee,
diamonds, iron ore, cotton and corn. There
is some light industry.
History, The Bantu Bakongo kingdom
held NW Angola when the Portuguese
navigator Diogo Cam arrived in 1482.
Portugal exerted control over Angola from
1576 onwards, and the export of Negro
slaves to Brazil caused severe depopula-
tion. Portuguese colonization and eco-
nomic development grew in the early 20th
century. Nationalist guerrillas were active
in the fight for independence from 1961.
Upon independence in 1975, conflict
erupted among the three movements vying
for power. With support’ from Cuba and
the USSR, the Popular Liberation Move-
ment of Angola gained control and estab-
lished a Marxist government defended by
Cuban troops. It was resisted by the Na-
tional Union for the Total Independence
of Angola (UNITA), led by Jonas Savimbi
and supported by South Africa and the
Us.

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

.In May 1991 a peace accord was ﬁnally

in Lisbon between the Popular

leerauon Movement government of An-
gola and the UNITA insurgents, and the
country’s first multiparty elections were
scheduled for Sept. 1992.
ANGORA, term used for long-haired
varieties of goats, cats and rabbits.
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Originally it referred to goats bred in the
Angora (now Ankara) region of Turkey.
The silky white hair of Angora goats has
long been used for fine yams and fabrics,
especially for making mobhair cloth.
ANGRY YOUNG MEN, post-WWII
generation of British writers whose works
reflected a mood scathingly critical of es-
tablished social values, as in John
Osborne’s play Look Back in Anger
(1956). Most had lower-middle-class or
working-class backgrounds and leftist
political sympathies. They included
Kingsley Amis, Amold Wesker, John'
Braine, John Wain, Alan Sillitoe and
Doris Lessing.
ANHINGA, genus of large bird (family
Anhingidae) that feeds in waters from
southeast and southcentral US to Argen-
tina. Measuring about 3ft, it is glossy
black, with silver and brown
Similar species are the cormorant and the
darters of the Eastern Hemisphere.
ANHYDRIDES, compounds that form
acids or bases when they react with water.
Metal oxides, such as calcium oxide, that
roduce hydmudﬁ are termed "basic an-
drides.” Oxides of nonmetals such as
phosphorous, carbon and sulfur produce
acuds on being dissolved in water and are
therefore designated “acid anhydrides.”
Organic anhydrides are important ma-
terials in the manufacture of solvents,
paints and dyes.
ANIMAL, a living organism which dis-
plays most, if not all, of the following
characteristics:
(1) it does not contain chiorophyll;
(2) it has the ability at least at some time
during its life cycle to move actively;
(3) its cells are limited by a cell
membrane, rather than by a cellulose or
chitin wall;
(4) it is hetero!
(5) it is limited in thc extent of its growth
(that is, it does not continue to grow larger
and larger with increasing age, but reaches
a maximum size at some point in its life
cycle);
(6) it produces male and female gametes,
and its development includes the forma-
tion of an embryo and often a larva.
In fact, many animals do not display all of
these characteristics. For example the
protozoa generally reproduce asexually by
fission; and some contain chlorophyll.
Slime molds show both plant and animal
characteristics at different stages of their
life cycles. Moreover, some plants display
some animal characteristics: fungi do not
contain chlorophyll; bacteria are con-
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sidered as plants although many types are
motile. Because of these borderline cases,
the exact differentiation between plants
and animals has long been a subject of
dispute. Despite this, there is in general
little confusion between the two
kingdoms. (See also ANIMAL BEHAVIOR:
ANIMAL KINGDOM; ECOLOGY: EVOLUTION: POS-
SIL: TAXONOMY: ZOOLOGY.)

ANIMAL BEHAVIOR, the responses of
animals to internal and external stimuli.
Study of these responses can enable ad-
vances to be made in our understanding of
human psychology and behavior. Animal
responses may- be learned by the animal
during its lifetime or may be instinctive or
inherited (see HEREDITY: INSTINCT).

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

Thus baby geese hatched in the absence
of the mother will follow the first moving
object they see, another animal or a
human being. If, later, they must choose
between this other animal and the mother,
they prefer the other animal. This rapid
early learning is called imprinting. Among
even the most intelligent animals much
behavior is instinctive: the shape of a
baby’s head, for example, evokes an in-
stinctive parental response in man. The
complicated dance of the bees, by which
they inform the hive of the whereabouts of
food, each species of bee having its own
dance “dialect,” is an example of more
complex instinctive behavior. Instinctive
ritual, too, plays its part. Instinct can
determine the behavior of a single animal
or of a whole animal society (see HIBERNA-
TION; MIGRATION).

ANIMAL HUSBANDRY, branch of
agriculture dealing with the care and
breeding of livestock, often making
profitable use of land unsuitable for arable

farming.

ANIMAL KINGDOM, Animalia, one of
the kingdoms into which all living or-
ganisms are classified. More than a mil-
lion distinct species of animals have been
identified, and these are divided into
various groups, groups within groups, etc.
The animal kingdom is divided into phyla
(singular, phylum). Within these phyla,
animals are further divided into classes
based primarily on their bodily structure
but also (though the two are usually
equivalent) on their evolutionary history;
classes may be grouped into subphyla.

Thus the phylum Chordata has, amongst
others, the subphylum vertebrata, which
includes classes such as Amphibia, Pisces
(fishes), Reptilia (reptiles), Aves (birds)
and Mammalia (mammals). In the same
way, classes contain (in descending order
of magnitude) orders, families, genera,
species and subspecies.

ANIMATION, cinematographic tech-
nique creating the illusion of movement
by projecting a series of drawings or
photographs showing successive views of
an action. The first animated cartoons
were made by Emile Cohl in France in
1907. Walt Disney pioneered sound and
color in films such as the Mickey Mouse
cartoons and the full-length Fantasia,
which became world famous. In modern
cartoon making, drawings on transparent
celluloid ("cells") are superimposed to
form each picture and only cells showing
motion need changing from frame to
frame.
ANIMISM, a term first used by E. B.
Tylor to designate a general belief in
spiritual beings, which belief he held to be
the origin of all religions. A common cor-
ruption of Tylor’s sense is to interpret as
animism the belief that all natural objects
possess spirits. Piaget has proposed that
the growing child characteristically passes
through an animistic phase.

ANISE, a herb which yields seeds with a
spicy, licorice flavor. The seeds, and the
oil production from them, are used to
flavor foods, candy and such liquors as
Ouzo and Pernod. The plant is native to
the eastern Mediterranean.

ANJOU, former pmvmce of W France,
now a wine-growing area in the depart-
ment of Maine-et-Loire. Its name denves
from the Celtic Andes tribe, which oc-
cupied the area before the Romans. Anjou
was a county in the 9th century, later a
powerful feudal state, and a duchy in
1360; it became part of the French monar-
chy in 1480.

ANKARA, capital of Turkey and of
Ankara province in Asia Minor. It
produces textiles, cement, flour and beer,

. and trades in local Angora wool and grain.

Landmarks: the university, Ataturk’s
mausoleum and the old fortress. Ankara
(formerly Ancyra or Angora) may be pre-
Hittite in origin. It replaced Istanbul as
Turkey’s capital in 1923, Pop 2,246,000.
ANNA IVANOVNA (1693-1740),
empress of Russia from 1730, who
stopped the decline of royal power.
Elected "puppet" empress by the nobles’
supreme privy council, she overthrew it




and, with German advisers, waged costly
wars against the Poles and Turks, and
opened Russia’s way-to Central Asia.
ANNAPOLIS, capital city of Md., seat of
Anne Arundel Co. on the Severn R near
Chesapeake Bay. A historic and beautiful
city, it was settled in 1649 by Puritans
from Va. and was given its present name
in 1694. It was the site of the Annapolis
Convention of 1786. It has many historic
buildings, including the statehouse (1772).
It is the site of St. John's College (founded
1696) and the US Naval Academy (estab-
lished 1845). There are a number of local
industries, including the processing of
seafood. Pop 32,450.

ANNAPOLIS CONVENTION (1786),
meeting which foreshadowed the US Con-
stitutional Convention. It was held at An-
napolis, Md., to discuss problems of inter-
state commerce. Alexander Hamilton and
James Madison wanted its scope
broadened to discuss revision of the aRr-
TICLES OF CONFEDERATION. But only five of
the 13 states were represented and thus a
full-scale meeting was called for, which
led to the Constitutional Convention at
Philadelphia.

ANNAPURNA, Himalayan mountain in
Nepal with the world’s 11th-highest peak
(26,391 ft). Its conquest in 1950 by
Maurice Herzog's team was the first such
success involving any great Himalayan

peak.

ANNE (1665-1714), Queen of Great
Britain and Ireland 1702~14 and last of
the Stuart monarchs. A devout Anglican
Protestant of Whig persuasion, she was in-
fluenced in political and religious affairs
by the Duke of Marlborough and his wife
Sarah. Her reign was dominated by the
War of the sPANISH SUCCESSION (1701-14).
It also saw the Act of Union (1707) unit-
ing England and Scotland to form the
kingdom of Great Britain.

ANNE, Saint, mother of the virgin Mary
and wife of St. Joachim. Though not ex-
plicitly mentioned in the Scripture, she
was already venerated in Early Christian
times. According to an apocryphal writing
of St. James, long after St. Anne had
despaired of bearing a child, an angel ap-
peared to her and foretold the birth of

Mary.
ANNEALING, the slow heating and
cooling of metals and glass to remove

stresses which have arisen in castmg, cold
The .

working or mach

material is tougher and easier to pmcess
further. (See also METALLURGY.)
ANNENBERG, Walter (1908~ ), US
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publisher. He inherited a Philadelphia—
based publishing empire which included
the Philadelphia Inquirer, founded Seven-
teen magazine (1944) and TV Guide
(1953) and bought the Philadelphia Daily
News (1957). A heavy contributor to the
Republican Party, he served (1969-75) as
US ambassador to the UK.

ANNE OF CLEVES (1515-1557), queen
consort and fourth wife of England’s
Henry VIII. She was the daughter of a
powerful German noble, and Henry mar-
ried her (1540) on Thomas Cromwell’s
advice to forge international bonds. But he
disliked her and six months later had Par-
liament annul the marriage.
ANNEXATION, one of the methods by
which a country acquires territory. An-
nexation is a unilateral act, made effective
not by a treaty (as in cession), but usually
by the fact of possession. An annexed ter-
ritory becomes part of the annexing
country, and its inhabitants become
citizens of that country. US examples are
the peaceful acquisition of Texas in 1845
and Hawaii in 1898, both effected by joint
resolutions of Congress.

ANNUAL, plant that completes its life
cycle in one growing seasonand then dies.
Annuals propagate themselves only by
seeds. They include such garden flowers
and food plants as marigolds, cornflowers,
cereals, peas and tomatoes. Preventing
seeding may convert an annual, e.g. mig-
nonette, to a biennial or a perennial.
ANNULMENT, decree 1o the effect that a
marriage was invalid when contracted.
Grounds for annulment include fraud,
force and close blood links between the
parties. The Roman Catholic Church
recognizes annulment but not divorce.
ANNUNCIATION, in Christian belief,
the archangel Gabriel’s announcement to
the Virgin Mary that she would give birth
to the Messiah. The Roman Catholic
Church celebrates the annunciation as
Lady Day March 25. The annunciation ap-
pears in many Christian paintings.
ANODIZING, a method of producing a
corrosion-resistant or decorative layer of
oxide on a metal, usually aluminum. The
metal to be coated is made to the anode in
an aqueous solution of sulfuric, chromic
or oxalic acid. When an electric current is
passed through this solution a coating of
oxide builds op on the anode. The thick-
ness of the coating depends on the amount
of time elapsed and the strength of the
electric current. A thickness of from
0.0001 inch to 0.001 inch usually provides
adequate protection.
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ANOREXIA NERVOSA, pathological
loss of appetite with secondary malnutri-
tion and hormone changes. It often affects
young women with diet obsession and
ay reflect underlying psychiatric disease.
ANOUILH, Jean (1910-1987), French
playwright of polished, highly theatrical
dramas which emphasize the dilemma of
modern man who must compromise in
order to achieve happiness. His works in-
clude Antigone (1944), The Lark (1953)
“and Becket (1959).
ANOXIA, lack of oxygen in blood and
body tissues. Asphyxia, lung disease,
paralysis of respiratory muscles and some
forms of coma prevent enough oxygen
reaching the blood. Disease of the heart or
circulation may also lead to tissue anoxia.
Irreversible brain damage follows pro-
longed anoxia.
ANSELM, Saint (1033-1109), arch-
bishop of Canterbury (from 1093) who
upheld Church authority and became the
first scholastic philosopher. He endured

by mouth to neutralize excess stomach
acidity for relief of dyspepsia, including
peptic ulcer and heartburn. Milk of mag-
nesia, aluminum hydroxide and sodium
bicarbonate are common antacids. -

ANTARCTICA, a continental landmass
of almost 6,000,000sq mi, covered by an
icecap between 6,000 and 14,000ft thick,
except where mountain peaks, such as the
16,900ft Vinson Massif, break through the
ice. The general shape of the continent is
circular indented by the arc-shaped Wed-
dell Sea (S of the Atlantic Ocean) and the
rectangular Ross Sea (S of New Zealand).
The Antarctic Peninsula and other areas
facing Tierra del Fuego are structurally
similar to the adjacent South American
coast, while the rest of the continent
resembles Australia and South Africa.
Such facts provide evidence for the theory
of CONTINENTAL DRIFT, also supported by
recent fossil discoveries. No wanmn ocean
currents or winds reach the mainland so
the cli isi ly cold. All precipita-

repeated exile for challenging the right of
English kings to influence Church affairs.
Anselm saw reason as the servant of faith
and probably invented the ontological
“proof” of God’s existence: that our idea
of a perfect being implies the existence of
such a being.
ANSERMET, Ernest (1883-1969),
Swiss conductor who directed many
premieres of Stravinsky ballets. He foun-
ded the Orchestre de la Suisse Romande
in 1918, conducting it until his death.
- ANSKY, Shlome (pen name of Solomon
Samuei Rapaport, 1863-1920), Russian
Yiddish author and playwright, best
known for The Dybbik (1916), an arresting
wragedy of demonic possession. He was
active in Russian Jewish socialism, but
left Russia after the Revolution, and died
in Poland.
ANSON, Adrian Censtantine (known as
"Cap” or "Pop” Anson; 1851-1922), great
US baseball player. In 1939 he was
elected to baseball’s Hall of Fame as “the
est hitter and greatest National
League player-manager of the 19th cen-

wry.
ANTABUSE, or disulfiram (tetraethyl-
thiuram disulfide), drug used in treatment
of alcoholism. Though nontoxic, it
" prevents the breakdown of acetaldehyde, a
lnghly toxic product of ethanol metabo-
lism. Thus if alcohol is drunk after An-
tabuse has been taken, unpleasant
symptoms occur, including palpitations
and vomiting.
. ANTACIDS, mild alkalis or bases taken

tion falls as snow, and in winter tempera-
tures as low as -80°F and winds up to
100mph occur frequently.

Few animals other than mites, micro-
scopic rotifers and tiny wingless insects
can survive inland; but the coasts and off-
shore waters suppon seabirds, including
penguins, skuas, petrels and fulmars, and
marine mammals (whales and seals).
Vegetation is limited to lichen, mosses
and fungi S of the 62nd paraliel, though it
is richer in the N offshore islands.

Captain James Cook was the first to at-
tempt a scientific exploration of the An-
tarctic region (1773), but he believed that
the whole area was a frozen ocean. The
mainland was probably first sighted in
1820 by the American sea captain
Nathaniel Palmer. Expeditions to the area
were led by the Englishmen James Wed-
dell (1823) and John Biscoe (1832) and
the American Charles Wilkes (1838—40).
James Clark Ross discovered the sea later
named for him, and charted much of the
Antarctic coast between 1840 and 1842,
taking his English team as far as latitude
78°9’S.

About the turn of the century a series of
Belgian, Norwegian, German, British and
French expeditions gathered much valu-
able data, and on Dec. 14, 1911, the Nor-
wegian Roald Amundsen reached the S
Pole, a month before Captain Robert
Scott. Sir Ernest Shackleton had come
within 100mi of the Pole in 1909, and
later led other expeditions (1914 and
1921). Admiral Richard Evelyn Byrd was
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responsible for many Antarctic expedi-
tions, including “"Operation Highjump"
(1946—47).

Since the International Geophysical
Year (1957-58), international cooperauon
in Antarctica has increased. On Dec. 1,
1959 12 nations signed the 30-ycar An
tarctic Treaty, temporarily setting aside
various territorial claims and reserving the
area S of 60°S for peaceful scientific in-
vestigation; 38 nations had signed the
treaty by 1988. There are now over 40
permanent stations belonging to over 15
countries on the continent itself, the
largest being McMurdo Station on the
Ross Ice Shelf.

ANTARES, one of the brightest stars in
the southern sky. It is a visual binary or
double star; the main star is red, the com-
panion blue. Antares was so named by the
Greeks because its dominant red color
makes it resemble Mars (called Ares by
the Greeks). The main star is a supergiant,
its size being 480 times larger than the

sun.

ANTEATERS, four species of mammals,
family Myrmecophagidae, order Edentata,
including the Giant Anteater (Myr-
mecophoga tridactyla) and the Tamandua,
among others. They have long snouts,
tubular mouths and long, sticky tongues
with which they catch their food, chiefly
ants and termites. Other animals with the
same adaptations and feeding habits, and
thus also sometimes called anteaters, are
the aardvark, echidna, and pangolin.
ANTELOPES, swift-moving hollow-
horned ruminants of the famify Bovidae,
order Artiodactyla. The term generally in-
cludes the American pronghom, An-
tilocapra americana, the sole living mem-
ber of the Antilocapridae family and not a
true antelope.

Common features include a hairy muz-
zle, narrow cheek teeth and permanent
backward-pointing homs. Distribution is
throughout Africa and Asia (except for the
pronghorn) in wi mﬂg habitats.
They range in size the Royal An-
telope, probably the smallest hoofed mam-
mal, standing about 250mzn (10in) high at
the shoulders, to the pam eland, which
may be as tall as 2m (6.6ft) at the
sh

oulders.

ANTENNA, or aerial, a component in an
electrical circuit which radiates or receives
radio waves. In essence a transmitting an-
tenna is a combination of conductors
which converts AC electrical energy into
electromagnetic radiation, The s:mple
dipole consists of two ht ¢
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aligned end on and energized at the small
gap which separates them. The length of
the dipole determines the frequency for
which this configuration is most efficient.
It can be made directional by adding
electrically isolated director and reflector
conductors in front and behind. Other con-
figurations include the folded dipole, the
highly directional loop antenna and the
dish type used for microwave links.
Receiving antennas can consist merely of
a short dielectric rod or a length of wire
for low-frequency signals. For VHF and
microwave signals, complex antenna con-
figurations similar to those used for trans-
mission must be used.

ANTHEIL, George (1900-1959), US
composer. He studied under Emest Bloch
and brought popular motifs into serious
music in works such as Jazz Symphonietta
(1926) and the opera Transatlantic (1928—
29). In later work he was more traditional,
and after WWII he developed a neoclassi-
cal style influenced by Stravinsky.
ANTHONY, Saint (c250-355), Egyptian
hermit. He lived alone in the desert for
many years, resisting all the temptations
of the devil. His organization of other her-
mits who gathered around him into.a com-
munity established the model for Christian
MONASTICISM.

ANTHONY, Susan Brownell (1820-
1906), major US leader and organizing
genius of the fight for women’s rights.
She was a N .Y. schoolteacher who back-
ed the temperance and abolitionist move-
ments, but devoted herself to female suf-
frage after befriending Elizabeth Cady
Stanton. She co-founded the National
Woman Suffrage Association (1869), and
served as president of the National
American Woman Suffrage Association
(1892-1900). She also helped to write The
History of Woman Suffrage.

ANTHONY OF PADUA, “Saint (1195—
1231), Franciscan friar, theologian and
preacher. He was born near Lisbon, but
taught and preached in France and Italy.
Canonized a year after his death, he is the
patron saint of the poor, and his feast day
is June 13. He is invoked to aid the dis-
covery of lost objects.

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

&
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bearing material is essential. It was the
first disease in which bacteria were shown
(by kKocH) to be causative, and it had one
of the earliest effective vaccines, de-
veloped by PASTEUR.

ANTHROPOID APES, the animals most
closely resembling man (genus Homo)
and probably sharing with him a cc

ANTIBIOTICS, substances produced by
microorganisms that kill or prevent
growth of other microorganisms; their
properties are made use of in the treatment
of bacterial and fungal infection. PASTEUR
noted the effect, and Alexander FLEMING in
1929 first. showed that the mold Penicil-

evolutionary ancestor (see EVOLUTION).
Together the genera Pan and Homo form
the family Hominidae in the suborder
Anthropoidea (order prRivaTES). The apes
concerned are the GORILLA, CHIMPANZEE,
and the ORANG-UTAN (family Pongtdae).
the other members of the superfamily
Hominoidea. (See also MONKEYS.)
ANTHROPOLOGY, the study of man
from biological, cultural and social view-
points. HERODOTUS may perhaps be called
the father of anthropology, but it was not
until the 14th and 15th centuries AD, with
the mercantilist expansion of the Old
World into new regions, that contact with
unknown peoples kindled a scientific in-
terest in the subject. In the modemn age
there are two main disciplines, physical
anthropology and cultural anthropology,
the latter embracing social anthropology.
Physical anthropology is the study of
man as a biological species, his past
evolution and his contemporary physical
characteristics. In its study of prehistoric
man it has many links with archaeology,
the difference being that anthropology is
concerned with the remains or fossils of
man himself while archaeology is con-
cemed with the remains of his material
culture. The physical anthropologist also
studies the differences among races and
groups, relying to a great extent on techni-
ques of anthropometry and, more recently,
%eneuc studies.

altural anthropology is divided into
several classes. Ethnography is the study
of the culture of a single group either

tive (see PRIMITIVE MAN) or civilized.

ggl'gwork is the key to ethnographical
studies, which are themselves the key to
cultural anthropology. Ethnology is the
comparative study of the cultures of two
or more groups. Cultural anthropology is
also concerned with cultures of the past,
and the borderline in this case between it
and archaeology is vague. Social anthro-
pology is concerned primarily with social
relationships and their significance and
consequences in primitive societies. In
recent years its field has been extended to
cover more civilized societies, though
these are still more generally considered
the domain of sociology.

lum produced penicillin, a sub-
stance able to destroy certain bacteria. It
was not until 1940 that Florey and Chain
were able to manufacture sufficient
penicillin for clinical use. The isolation of
streptomycin by Waksman, of gramicidin
(from tyrothricin) by Dubos, and of the
cephalosporins were among early dis-
coveries of antibiotics useful in fighting
human infection. Numerous varieties of
antibiotics now exist, and the search con-
tinues for new ones. Semi-synthetic an-
tibiotics, in which the basic molecule is
chemically modified, have increased the
range of naturally occurring substances.
Each antibiotic is effective against a
wider or narrower range of bacteria at a
given dosage; their mode of action ranges
from preventing cell-wall synthesis to in-
terference with protein and nucleic acid
metabolism. Bacteria resistant to an-
tibiotics either inherently lack suscep-
tibility to their mode of action or have ac-
quired resistance by adaptation (e.g., by
learning to make substances which inac-
tivate an antibiotic). Among the more im-
portant antibiotics are the penicillins,
cephalosporins, tetracyclines, strepto-
mycin, gentamicin and rifampicin. Each
group has its own particular value and side
effect, and antibiotics may induce allergy.
Many antibiotics are effective by mouth;
injection or topical application can also be
used.

AN’I'IBODIES AND ANTIGENS. As
one of the body’s defense mechanisms,
proteins called antibodies are made by
specialized white cells to counter foreign
proteins known as antigens. Common an-
tigens are viruses, bacterial products (in-
cluding toxins) and allergens (see ALLER-
GY). A specific antibody is made for each
antigen. Antibody reacts with antigen in
the body, leading to a number of effects
including enhanced phagocytosis by white
cells, activation of complement (a sub-
stance capable of damaging cell mem-
branes) and histamine release.

Antibodies are produced faster and in
greater numbers if the body has previously
encountered the particular antigen. Im-
munity to second attacks of diseases such
as measles and chickenpox, and vaccina-

-tion against diseases not yet contracted are



based on this principle. Antibody detec-
tion in blood samples may show ag-
glutinins, precipitins or complement fixa-
tion according to the technique used and
the antibody involved.
mAN'] TCHRIST, the antagonist of Christ.
concept of a person or power opposed
to God can be traced to Jewish tradition.
The actual term Antichrist appears in the
Scriptures in the Epistles of St. John, but
the same power is referred to elsewhere.
Interpreters of Scripture differ in their un-
derstanding of these references; while the
concept is supposed to some to relate to a
lawless but impersonal power, others con-
sider the Antichrist as a personal incarna-
tion of evil, yet to come.
ANTICOAGULANTS, drugs that inter-
fere with blood clotting, used to treat or
prevemt thrombosis and clot embolism.
The two main types are heparin, which is
injected and has an immediate but short-
lived effect, and the coumarins (including
warfarin), which are taken by mouth and
are longer-lasting. They affect different
parts of the clotting mechanism, couma-
rins depleting factors made in the liver.
ANTIDEPRESSANTS, drugs used in the
treatment of depression; they are of two
types: tricyclic compounds and mono-
amine oxidase inhibitors., Although their
mode of action is obscure, they have
revolutionized the treatment of depression.
ANTIETAM, Battle of, a bloody en-
counter which repulsed Confederate
General Robert E. Lee’s first northward
thrust during the CtviL WAR.

Antietam was fought in Sept. 1862
when 40,000 men under Lee met 10,000
Union troops under McClellan at An-
tietam Creek, Md. McClellan used only
two-thirds of his army and sustained
12,000 casualties, while Lee used his total
force, losing almost a quarter of it. Halted
before he could reach Washington, Lee
was forced to retreat across the Potomac.
ANTIFEDERALISTS, name given in the
US to those who opposed the ratification
of the Federal Constitution of 1787. They
feared that centralized power would be-
come despotic. After the new govern-
ment’s inauguration, the Antifederalist
group joined the Republicans to form the
Democratic-Republican party under Jef-
ferson.

ANTIFREEZE, a substance added to
water, particularly that in automobile
cooling systems, to prevent ice forming in
cold weather. The additive most common-
ly used is ethylene glycol; methanol and
ethanol, although cheaper alternatives,
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tend to need more frequent replacement,
being much more volatile.

ANTIGENS, See  ANTIBODIES AND ANTI-
GENS.

ANTIGONE, in Greek myth, the
daughter of Oedipus, noted for her fidelity
and courage. She followed her father into
exile. Later she buried her brother
Polynices against the orders of King
Creon. Creon imprisoned Antigone, who
killed herself, provoking the suicide of
Creon’s son Heamon, to whom she was
bethrothed. Antigone is the heroine of
plays by Sophocles, Euripides and
Anouilh.

ANTIGUA AND BARBUDA, inde-
pendent nation in the West Indies, largest
and most developed of the Leeward Is-
lands.

Official name: Antigua and Barbuda
Capital: St. John’s

Area: Antigua (108sq mi);

Barbuda (62sq mi)

Population: 63,917

Growth rate: 0.4%

Language: English

Religion: Protestant

Monetary Unit: 1 East Caribbean dollar
=100 cents

Land. It includes the islands of Antigua
and Barbuda, both low-lying and of vol-
canic origin. White sandy beaches, the
nation’s principal resource, fringe the
coasts; few places rise to more than
1,000ft above sea level. The climate is
tropical with a dry season Jul.-Dec.
People and Economy. The population is
predominantly of ican and British
origins. St. John’s is the largest town and
chief port. Tourism is the principal
eoonomic activity, especially in the winter
months. Cotton replaced sugar as the chief
crop in the 19th century, and some tropi-
cal fruits are also grown. The US main-
tains a large naval and army base near Par-
ham.

History. Antigua was discovered and
named by Columbus in 1493. The island
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passed briefly to Spanish and French con-
trol in the 17th century and to the British
in 1666. With Barbuda as a dependency it
became a self-governing West Indies As-
sociated State in 1967 and independent in
1981. Leaders on Barbuda fought unsuc-
cessfully to remain a British colony and
continue to claim neglect by the govern-
ment on more prosperous Antigua.
ANTIHISTAMINES, drugs that counter-
act histamine action, they are useful in hay
fever and hives (in which allergy causes
histamine release) and in some insect
bites. They also act as sedatives and may
relieve motion sickness.

ANTILLES, the islands of the West In-
dies with the exception of the Bahamas.
Shaped like an arc that stretches from
Cuba to the coast of South America, the
Antilles separate the Caribbean Sea from
the Atlantic Ocean. The Greater Antilles
include the large islands of Cuba, Jamaica,
Hispaniola and Puerto Rico. The Lesser
Antilles include the Virgin Islands, the
Leeward and Windward Islands, Trinidad
and Tobago, Barbados, the Netherlands
Antilles and the Margarita Islands of
Venezuela.

ANTI-MASONIC PARTY, US political
faction active from 1827 to 1836. It
emerged after the in 1826
of William Morgan, author of a book
revealing the secrets of Masonry. The
Masons were accused of murdering hc?i—
and public outrage was exploited politi

ly against Masons in office, first by Thur-
low Weed and William H. Seward in New
York state against Martin Van Buren and

photon. The first antiparticle, the positron
(i.e., the antielectron), was discovered by
C. D. Anderson in 1932, only four years
after Dirac had theoretically predicted the
existence of antiparticles. (See also suB-
ATOMIC PARTICLES.)
ANTIMONY, chemical element; symbol
Sb; at.wt. 121.77; at.no. 51; valence 0, -3;
+3, or +5. Antimony is not abundant, but
is found in over 100 mineral species. Two
allotropic forms of antimony exist: the
normal stable, metallic form, and the
amorphous gray form. Metallic antimony
is an extremely brittle metal of a flaky,
crystalline texture. It is bluish-white and
has a metallic luster. Commercial-grade
antimony is widely used in alloys with
perceatages ranging from one to tweaty. It
greatly increases the hardness and mecha-
nical strength of lead.
ANTIOCH (now Antakya), ancnml city
in Asia Minor on the Orontes R. Founded
¢300 BC by Seleucus Nicator, it became
the captal of the Seleucid Empire and, in
64 BC, the Asian capital of the Roman
Empire. Antioch was an important center
of early Christianity. Antakya, the modem
commercial city, became part of French-
administered Syria after WWI1 and joined
Turkey in 1939. Pop 108,900.
ANTIPARTICLES. See ANTIMATTER:
SUBATOMIC PARTICLES.

to the papal

ANTIPOPE, a pretender to

throne, elected by faction in the Roman
Catholic Church or by a secular ruler. The
first antipope was Hippolytus (3rd cen-
tury); the last was Felix V (abdicated
1449). In the GruaT schism (1378) Italy

the Albany Reg (the Dx

political machine), then by a national cam-
paign to defeat President Andrew Jackson,
himself a Mason, which won a number of
congressional seats.

ANTIMATTER, a variety of matter dif-
fering from the matter which pre-
dominates in our part of the universe in
that it is composed of antiparticles rather
than particles. Individual antiparticles,
many of which have been found in cosmic
ray showers or ced using particle ac-
celerators, di from their particle
counterparts in that they are oppositely
charged (as “with the anuproton-pmwn
pair) or in that their magnetic moment is
orientated in the opposite sense with
respect to their spin (as with the an-
tineutrino and neutrino). In our part of the
universe antiparticles are very short-lived
being rapidly annihilated in collisions
with their corresponding particles, their
mass-energy reappearing as a gamma-ray

lected Urban VI while France set up
court for Clement VII in Avignon. Their
SUCCESSOTS were by the Council
of Constance (1415).
ANTIQUE, object which acquires value
through a wmbmauon of age, rarity,
historic interest.
Geanerally the term apphes to ts over
100 years old, though by the 1 even
those of early 1900s, particularly in the an
:guuvcau style, were becoming sought

ANTI-SALOON LEAGUE, temperance
organization established in 1893 to curb
the sale of liquor. It played an important
part in the campaign to achieve national
prol'ubmon
ANTI-SEMITISM, hostility towards
Jews ranging from social prejudice to
genocide. Common motives for anti-Semi-
tism include religious opposition to
Judaism, national resentment of a people
who remain in some ways apart from the



life of the country they live in and simple
jealousy of the Jews’ material success.
Anti-Semites have often justified their
standing by clamung that the Jews’ exile
and persecution were punishment for their
part in Christ’s crucifixion. Segregation,
expulsion and massacres have dogged
Europe’s Jewish communities, notably in
the Middle Ages, and later in Tsarist Rus-
sia and in Nazi Germany before and
during WWITI, when some 6,000,000 Jews
were put to death in concentration camps
al AUSCHWITZ, BELSEN, BUCHENWALD and
elsewhere. Despite the decline of avowed
anti-Semitism since WWIL, anti-Jewish
feeling has increased in Arab lands hostile
to the young Jewish state of Israel.
ANTISEPTICS, or germicides, substan-
ces that kill or prevent the growth of
microorganisms (particularly bacteria and
fungi); they are used to avoid sepsis from
contamination of body surfaces and surgi-
cal instruments. Some antiseptics are used
as disinfectants to make places or objects
germ-free. Vinegar and cedar oil have
been used from earliest times to treat
wounds and for embalming. Modemn an-
tisepsis was pioneered by SEMMELWEIS,
LISTER and KOCH, and dramatically reduced
deaths from childbirth and surgery. Com-
monly used antiseptics and disinfectants
include iodine, chlorine, hypochlorous
acid, ethanol, isopropanol, phenols (in-
cluding hexachlorophene), quaternary am-
momu:jn salts, formaldehydc hydmgen
xide, px
acriflavine (an acndme dye) Heat,
ultraviolet and ionizing radiations also
have antiseptic effects. (See also STERILIZA-
TION; ASEPSIS.)
ANTITOXINS, antibodies produced in
the body against the toxins of some bac-
teria. They are also formed after inocula-
tion of toxoid, chemically inactivated
toxin that can still confer immunity.
ANT LION, camivorous insect larva
remarkable for its method of catching
prey. It digs a conical hole in sandy soil
and hides at the bottom with only its head
showing. An insect falling into the hole
dnﬁslculty climbing the steep sides of
loose sand before the ant lion seizes it.
Ant lions have flat bodies and powerful
sickle-shaped jaws. They turn into winged
insects similar to the dragonfly. Favoring
a desert habitat, they are common among
the insect life of the American Southwest.
ANTONINUS PIUS (AD 86-161),
Roman emperor (138—161) the last to
achieve relative stability in the empire.
Chosen consul in 120, he adopted Marcus

ANTS T

Aurelius and Lucius Verus as successors.
He was a prudent and economical ruler,
tolerant of Christians.
ANTONIONI, Michelangelo (1912~ ),
Italian film director of international
renown. His motion pictures include L'-
Avventura (1959), La Nonte  (1961),
Eclipse (1962), The Red Desert (1964),
Blow Up (1966) and Zabriskie Point
(1969).
ANTONY, Mark (Marcus Antonius;
¢82-30 BC), Roman general who became
one of three joint rulers of the Roman
state. He fought notably in Gaul and be-
came a tribune in 50 BC and a consul in
44 BC. After Caesar's murder, Antony,
his brother-in-law Octavian and Lepidus
formed a Triumvirate (43 BC), dividing
the empire into three. Antony controlled
the E from the Adriatic to the Euphrates,
but alienated Octavian by falling in love
with the Egypti ueen Cleopatra and
combining forces with her. Attacked by
Octavian, Antony committed suicide after
his naval defeat at Actium.,
ANTONY OF THEBES, Saint (c251-
356), Egyptian hermit, considered the
founder of Christian MoNAsTicisM. He
founded a desert community of ascetics
near Fayum, then lived alone in a moun-
tain cave near the Red Sea and died aged
over 100. He supported St. Athanasius in
the Arian controversy.
ANTS, social insects of the family For-
micidae of the order Hymenoptera, recog-
nizable through the petiole or "waist” be-
tween abdomen and thorax. There are
some 3,500 species of ant, each species
containing three distinct castes: male,
female and worker. Males can be found
only at certain times of year: winged, they
are not readmitted to the nest after the
mating flight. The queen is likewise
winged, but she rubs her wings off after
5 she may survive for as long as 15
years, still laying eggs fertilized during the
original mating flight. The workers are
sterile females, sometimes falling into two
distinct size categories, the larger ones
(soldiers) defending the nest and assisting
with heavier work.

The most primitive ants (Ponerinae)
may form nests with only a few in-
dividuals; nests of wood ants (Formica
rufa), however, may contain more than
100,000 individuals. Dorylinae, the so-
called army ants, do not build nests at all
but are nomadic, traveling in-"armies” up
to 150,000 strong; like Ponerinae (but un-
like the more sophisticated species, which

are vegetarian) they are camnivorous. Nest- -
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ing ants welcome some insects, mainly

beetles, to their nests and often "farm"

aphids for honeydew.

ANTWERP, Belgium’s second-largest

city and leading port, on the Schelde R

. -60mi from the North Sea. It is the capital
of Antwerp province, the commercial and
cultural center of Flemish Bclglum (witha
large university) and an important
manufacturing city, with oil, metal,
automobile and diamond industries.
Around 1560 it was the leading port of
Europe, and the center of the great
Flemish school of painting: artists like
Bruegel, Rubens ang Van Dyck worked
there. Pop 486,000.

, an unpleasant and disturbing
emotion. Its symptoms vary: anxious
people may suffer merely an ill-defined
discomfort or a profound sense of impend-
ing doom. They may be irritable, restless
and agitated, or have impulses for physical
activity that may be purposeless and aim-
less. Physical symptoms may include an
increase in heart rate and blood pressure,
generalized or localized muscle tension,
rapid and shallow breathing, sighing or
shortness of breath, dizziness, fainting,
-dry mouth, sweating, nausea, vomiting,
diarrhea and frequent urination.

ANZA, Juan Batista de (1735-1788),
Spanish explorer who founded San Fran-
cisco in 1776. He made one of the longest
Jjoumneys in the history of North American
exploration, probing N from the deserts of
S Cal. via San Gabriel (Los Angeles) and
Monterey.
ANZIO, Italian fishing port and seaside
resort about 30mi S of Rome. As the an-
cient Roman Antium, the town was the
birthplace of the emperors Caligula and
Nero. Anzio was badly damaged when the
Allies landed there in Jan. 1944, and a
force of 50,000 men was pinned down at
the beachhead by German counteroffen-
sives,
ANZUS PACT, treaty signed on Sept. 1,
1951, by Australia, New Zealand and the
US for mutual defense in the Pacific. The
pame consists of the initials of the par-
ticipating countries, which meet annually.
In 1985 New Zealand declared itself a
nuclear-free zone, making the status of the
treaty uncertain.
AORTA, the chief systemic artery, dis-
tributing oxygenated blood to the whole
body except the lungs via its branches.
APACHE INDIANS, North American
Indians of the Athabaskan linguistic fami-
ly. The major tribes were Jicarilla,
- Lipan, Mescalero, Airavaipa, Coyotero,

Pinaleno Kiowa and Chiricahua. Apaches
lived in SW North America, maintaining a
nomadic bunting culture that depended on
free movement over a large area. The ar-
rival of white sestlers thus threatened their
survival, and many Apaches rejected
repeated federal government attempts to
confine the tribes to reservations. Bloody
conflicts followed, and Apache numbers
were greatly decimated by 1896, when the
last great Apache chief, Geronimo, was
captured. Most present-day Apaches live
onfederal reservations in Okla., N.M. and

APARTHEID policy of strict racial
segregation practiced in South Africa after
1948 by the National Party government to
maintain the domination of the white
minority (13.6% of the population) over
the black majority (75.2%). Due in large
part to international sanctions levied
against South Africa, by the late 1980s
many of the laws that constituted “petty
apartheid"—such as prohibitions against
interracial sex, marriage, and association;
pass laws restricting the movements of
blacks; and the segregation of neighbor-
hoods, public facilities, universities,
hospitals, and jobs—had been repealed or
fallen into disuse. In 1991, the three pillars
of "grand apartheid” were repealed: the
Group Areas Act, which mandated
residential segregation; the Land Acts,
which reservd 87% of the country’s land
for whites; and the Population Registra-
tion Act, which classified every South
African by race. The end of legal apart-
heid, however, did not end segregation,
and in 1992 blacks still could not vote and
had no representation in parliament.
APENNINES, mountain chain forming
the backbone of the Italian peninsula, It is
about 800mi long and 25-80mi wide. The
highest is Monte Corno (9,560ft).
The predominant rocks are limestone and
dolomite; sulfur and cinnabar (sulfide of
mercury) are mined in the volcanic area
near Vesuvius. Olives, grapes and grains
are widely grown; lack of fertile topsoil
prevents intensive agricuiture.

APES. See ANTHROPOID APES.

APHASIA, a speech defect resulting from
m]urywcenainareasofmebmmand
causing inability to use or comprehend
words; it may be partial (dysphasia) or
total. Common causes are cerebral throm-
bosis, hemorrhage and brain tumors. (See

SPEECH AND SPEECH DiSORDERS.)
APHIDS, or green flies or plant lice,
some 4,000 species of insects,

Sap-|
comprising the family Aphididae of the



order Homoptera. g have needlelike
mouthparts with which they pierce the
plant tissue, the pressure within this forc-
mg(hcsapmtoﬂwmsectsgutBecause
of the damage caused by their feeding and
because many species carry harmful
viruses, aphids are ope of the world’s
greatest crop pests. The life cycle is a
complex one, so that within a species
there may at any one time be a diversity of
forms; winged and wingless, reproducing
sexually or panhogqaenmll Aphids ex-
known as honeydew, an
xmpcmam food source for ants and other

APHRODITE, the Greek goddess of
love, fertility and beauty. She was sup-
posedly the daughter of Zeus and Dione,
or alternatively rose from the sea near
Cyprus. Her intensely sensual beauty
aroused jealousy among other
pamcularlyaﬁer?nnschoscherasme
most beautiful goddess over Hera and
Athena. Aphrodite was the wife of
Hephaestus (but took divine and mortal
lovers). Aeneas and Eros were her sons.
The Greeks honored her with major
shrines at Athens, Corinth, Sparta, Cos,
Cnidus and Cyprus, and the Romans iden-
tified her with Venus.
APOCALYPSE, a prophetic revelation,
usually about the end of the world and the
ensuing establishment of a heavenly
kingdom. Jewish and Christian apocalyp-
tic writings appeared in Palestine between
200 BC and AD 150 and offered hope of
liberation to a people under alien rule.
(See also MESSIAH; REVELATION, BOOK OF.)
APOCRYPHA, writings not accepted by
Jews or all Christians as canonical (that is,
as part of Holy Scripture). Protestants use
the term mainly for books written in the
two centuries before Christ and included
in the SEPTUAGINT and the VULGATE but not
in the Hebrew Bible. These include Esdras
I and 11, Tobit, Judith, additions to Esther,
the Wisdom of Solomon, Ecclesiasticus,
Baruch, the Song of the Three Children,
Susanna and the Elders, Bel and the
Dragon, the Prayer of Manasses and Mac-
cabees I and II. (See also BIBLE; PSEUDE-
PIGRAPHA.)
APOLLINAIRE, Guillaume (real name:
Wilhelm Apollinaris de Kostrowitzh;
1880--1918), influential French avantgarde
poet and critic. The friend of Derein, Dufy
and Picasso he helped to publicize Cubist
and primitive art. His poetry, as in the col-
lections Alcools (1913) and Calligram-
“ mes (1918), often anticipated surrealism
with its use of startling associations and
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itions.
major deity in Greek and

of the sun.
APOLLO PROJECT, US program

space
initiated by President John F. Keanedy on
May 25, 1961. The goal of this project
was to place a man on the moon by the
end of the 1960s. When the Apolio 11

down on the moon's surface on July 20,
1969, the program’s mission was ac-
complished.

APOPLEXY, absolute term for stroke
due to cerebral hemorrhage.

APOSTLES, the 12 disciples closest to
Jesus, whom he chose to proclaim his
teaching. They were Andrew, John, Bar-
tholomew, Judas, Jude, the two Jameses,
Matthew, Peter, Philip, Simon and
Thomas. When Judas died, Matthias
replaced him. Paul and Barnabas became
known as apostlw for their work in

spreading the Go:
APOS'I{FS’ CRSECED, a creed ascribed
to Christ’s apostles and maintained in its
present form since the early Middle Ages.
The Roman Catholic Church uses it in the
sacraments of baptism and confirmation.
It is also used by various Protestant deno-
minations.
APOSTOLIC FATHERS, carly Chris-
tian writers of the first two centuries after
Christ, regarded by tradition as the dis-
cxphs of the 12 apostles. They include
Paul’s assistant Barnabas; Hermas, a 2nd-
century Roman; St. Clement of Rome, a
disciple of Petes, Polycarp and Papias, fol-
lowers of John; and Ignatius, bishop of
Antioch.
APPALACHIA, region of the SE US
embracing the economically poor S part of
the Appalachian Mts. It includes parts of
13 states, covers 355 counties and has 16
million inhabitants. In 1965 Congress
voted $1.2 billion towards rebuilding the
region’s declining economy and improv-
ing social conditions.
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APPALACHIAN MOUNTAINS, moun-
tain system of E North America about
1,800mi long and 120-375mi wide,
stretching south from Newfoundland to
central Ala. The system’s ancient
sandstone, limestone, slate and other rocks
have been folded, eroded, uplifted and
again eroded. Major ranges of the N in-
clude the Notre Dame, Green, and White
Mits. The central area has the Alle;

Mits and part of the Biue Ridge Mts. The S
contains the S Blue Ridge, Cumberiand,
Black and Great Smoky Mts. The highest
peak is Mt Miichell (6,684ft) in N.C. Ap-

hian forests yield much

rich deposits of coal and iron have sumu-
lated the growth of such industrial areas as
Birmingham and Pittsburgh. The Connec-
ticut, Hudson, Delaware, Susquehanna,
Potomac, Kanawha, Tennessee and other
rivers have cut deep gaps in the ranges.
But in the early years of the US the Ap-
palachians were a barrier to westward ex-

pansion.
APPALACHIAN TRAIL, the longest
marked hiking trail in the world, stretch-
ing over 2,000mi along the crest of the
Appalachian Mts from Mt Katahdin in N
Me. to Springer Mountain in N Ga.
APPEAL, in law, the transfer of a case
that has been decided in a lower court to a
higher court for review. In most US juris-
dictions, if the appeal court finds that the
lower court (or administrative agency)
made legal errors it may decide in favor of
the appellant (as the party making the ap-
is called) or order a new trial in the
wer court, but it is not usual for courts
of appeal to reconsider the facts of the
case that have been established in the trial
court. X
APPEL, Karel (1921- ), Dutch abstract
expressionist painter, a founder of the ex-
perimental art group Cobra. His work is
marked by colorful, aggressive sensuality.
APPENDICITIS, inflammation of the
appendix, often caused by obstruction to
its narrow opening, followed by swelling
and bacterial infection. Acute appendicitis
may lead to rupture of the organ, forma-
tion of an abscess or peritonitis. Symp-
torns include abdominal pain, usually in
the right lower abdomen, nausea, vomit-
ing and fever. Early surgical removal of
the appendix is essential; any abscess re-
Quires drainage of pus and delayed ex-
cision.
APPENDIX, usually referring to the ver-
miform appendix, a small hollow blind
organ located where the small and large
intestine meet.

APPIA, Adolphe (1862-1928), Swiss
stage designer whose ideas revolutionized
early 20th-century theater. He stressed the
use of three-dimensional settings and of
mobile lighting with controlled intensity
and color.

APPIAN WAY, the oldest and most
famous Roman road. Built by Appius
Claudius Caecus in 312 BC to link Rome
and Capua, it was later extended to Brin-
disi, covering in all about 350mi. Sections
near Rome are still largely intact.
APPLE, popular edible fruit of the apple
tree, Malus sylvestris (family Rosaceae)
widely cultivated in temperate climates.
Over 7,000 varieties are known but only
about 40 are commercially important, the
most popular US variety being Delicious.
Some 15%-20% of the world’s crop is
produced in the US, mostly in the states of
Wash,, N.Y., Cal.,, Mich., and Va. There
are three main types of apples: cooking,
dessert, and those used in making cider.
APPLESEED, Johnny (1774-1845), US
folk - hero, a mild eccentric whose real
name was John Chapman. A pioneer in
the Ohio river region, he wandered around
for some 40 years, planting and tending
apple orchards.

APPOMATTOX COURT HOUSE, US
historical site in central Va., where the
cIviL WAR was ended with Lee’s surrender
to Grant on April 9, 1865. The McLean
House (where the surrender took place)
and other buildings have been recon-
structed as part of the 972-acre Appomat-
tox Court House National Historical Park.
APPORTIONMENT, Legislative, the
distribution of voters® representation in the
lawmaking bodies. Although each state,
whatever its size, elects two senators only,
members of the US House of Repre-
sentatives are elected from districts with
equal populations, and the federal census
results in a reapportionment of seats each

Since the 1990 census, each con-
gressman represents about 540,000 voters.
In the past, state legislature district boun-
daries were often erratically drawn to give
voting advantage to one political party.
Also, most counties had equal repre-
sentation in state senates; thus, one vote in
a rural county might be worth 30 times
that in a city, due to lower population. But
in 1962 the Supreme Court ruled that un-
fair districting may be brought before
federal courts, and later rulings established
that one man’s vote should be “worth as
much as another’s,” or, "one man, one
vote." This principle is slowly shifting




pohucal wer from rural to urban areas.
APRICOT, orange-colored fruit of the
apricot tree, Prunus armeniaca (family
Rosaceae), native to China but grown
throughout temperate mpons Commer-
cial production is mainly in central and SE
Asia, Europe and the US, over 90% of the
US crop comes from Califomnia. Apricots
are eaten fresh, or preserved by drying or
canning; the kernels are used to make a li-
queur. Apricot trees are often grown as or-
namentals.
APRIL, fourth month of the year in the
Gregorian Calendar; first full spring
month in the Northern Hemisphere. The
Christian Easter and Jewish Passover
usually fall in April. The month is probab-
ly named from aperire (Latin: to open),
tefemng !o the opmmg spring buds.

APRIL FOOLS’ DAY, or All Fools’
Day, April 1, tbeu:dmonaldayfotpmcu-
cal jokes. The custom probably began in
France in 1564, when New Year’s Day
was changed from April 1 to Jan. 1. Those
continuing to observe April 1 were
ridiculed.

APTITUDE TESTS, tests designed to
measure 'a person’s potential ability. Al-
though satisfactory in dealing with well-
defined skills such as problem-solving
they are less successful in evaluating artis-
tic skills. Widely used in vocational
guidance and college entry, they are also
used for staff selection by some com-

panies,
APULEIUS, Lucius (c125-185 AD),
Roman author of Metamorphoses or The
Golden Ass. The hero o’f?tln's story is
turned into an ass, whose humorous ad-
ventures provide a fascinating insight into
contemporary Roman society.

APULIA (ltalian: Puglia), SE region
forming the "heel” of the "boot" of Italy. It
is composed of the provinces of Bari,
Brindisi, Foggia, Lecce and Taraoto. Its
principal town and main port is Bari, it
also contains the important naval base and
steel industry of Taranto.

AQABA, Gulf of, NE arm of the Red Sea
between the Sinai Peninsula and Saudi
Arabia. Geologically part of the GREAT
RIFT VALLEY of Africa and Asia, it is some
110mi long and $-17mi wide. At the N
end of the Guif stand the ports of Aqaba
(Jordan) and Elat (Israel). The Egyptian
blockade of Elat sparked off the 1967
Arab-Israeli Six Days’ War.
AQUACULTURE, controlled raising of
marine animals and seaweed for harvest.
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quaculture  takes place in enclosures
built on land or in natural bodies of water.
Generally, fish and seaweed are cul-
tivated.

AQUALUNG, or scuba (seif-contained
underwater breathing apparatus), a device
allowing divers to breathe and move about
freely underwater. It comprises a mouth-
piece, a connecting tube, a valve and at
least one co air cylinder. The

key component is the "demand valve"
which allows the diver to breathe air at the
pressure prevailing in the surrounding
water however great the pressure in his
supply cylinder. Used air is vented into
the water.

AQUEDUCT, man-made conduit for
water. The Babylonians and Egyptians
built large-scale underground aqueducts,
but the Romans preferred a row of arches
supporting the channels along which
water flowed downhill from mountains to
cities. Rome itself was supplied by nine
aqueducts, but the most famous Roman
ones are at Segovia and Tarragona, Spain,
andrdnear Nimes, France (the Pont du

Gard).
AQUIFER, an underground rock body
through which groundwater can easily

percolate and possessing the porosity re- -

to store sufficient quantities of
water to supply wells. Sandstones, gravel
beds and jointed limestones make good

aquifers.
AQUINAS, Saint Thomas (c1225-1274
, known as the “angelic doctor,”
major Christian theologian and philo-
sopher who to reconcile faith
with reason. In his Summa Theologica he
uses Aristotelian logic to examine the ex-
istence of God: he finds God the logical
uncaused cause, the prime reason for order
in the universe. He sees man as a rational
social animal gaining knowledge from
sensory experience. His momhty is based
on the principle of man’s harmony with
himself, with other men and with God.
Thomism, the philosophy of St. Thomas,
has been very influential, and his teach-
ings are basic to Roman Catholic theol-

ogy.
AQUINO, Corazon (1933- ), President
of the Philippines (1986-92). The widow
of Benigno S. Aquino, Jr., a prominent
opponent of President Ferdinand Marcos
assassinated in 1983, she became presi-
dent in 1986 after Marcos, having “offi-
cially” won reelection but facing hostile
demonstrations, went into exile in the US.
She abolished the Marcos constitution, or-
ganized a commission to draft a new one
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modeled on the US Constitution, and
worked to reduce the involvement of the
military in civilian life. She survived
seven military coups, which had the effect
of cutting short a three-year economic
revival. The peaceful election in 1992 of
her chosen successor, Fidel Ramos, was
seen as evidence that she had established
and preserved a working democracy and
retained much of her original popularity.

ARAB, one whose language is Arabic and
who identifies with Arab culture. Besides
the countries of the Arabian Peninsula, the
Arab world includes Algeria, Egypt, Iraq,
Jordan, Lebanon, Libya, Morocco, Sudan,
Syria and Tunisia. Arab culture spread
after the coming of Mohammed (<570 ).
In the 7th century the Arabs extended their
hegemony from NW Africa and Spain to
-Afghanistan and N India, where many
non-Arabic peoples were converted to the
religion of Islam, adopting Arabic lan-
guage and culture. Although Arab politi-
cal control crumbled in the 10th and 11th
centuries, elements of the culture
remained. The precepts of Islam, as set out
in the Koran, still govern much of Arab
life and social institutions. Non-Muslim
peoples who are also Arabs include Pales-
tinian, Lebanese and Syrian Christians. In
the 20th century the discovery and ex-
ploitation of petroleum in Arab lands has
resulted in Sudden wealth and modern-
ization for many Arab countries. Arab
reaction to the creation of the state of Is-
rael  has  strengthened  Pan-Arab
nationalism and led to the ARAB-ISRAELI

WARS.

ARABESQUE, elaborate decorative style
characterized by cuned or intertwining
shapes with grotesque, animal, human or
symbolic forms and delicate foliage. Arab
culture promoted the use of geometric
rather than figurative forms.

ARABIA (Arabic: Jazirat al-Arab, the
“island of the Arabs"), SW Asian penin-
sula bounded by the Red Sea, Indian
Ocean and Persian Gulf. It comprises
Saudi Arabia, Yemen, the Sultanate of
Oman and the Persian Gulf States, includ-
ing Bahrain, Kuwait, Qatar and the United
Arab Emirates. The world's richest reser-
ves of petroleum were discovered in the
peninsula in the 1930s and have since
flooded wealth into an almost feudal semi-
nomadic society, creating large income-
differentials within it. In 1973, Saudi
Arabia and other Arab countries cut back
oil supplies to the West, thus adding an
important new economic weapon to the
continuing Arab-lsraeli conflict.

Between the birth of Christ and the
emergence of Mohammed (c570 AD),
various foreign powers influenced or con-
trolled the area. Mecca, on a busy caravan
route, was a prosperous trading center, but
other towns remained little more than
small oasis farming settlements. When
Mohammed first achieved prominence

-Arabia was divided between continually

warring tribes. His founding of Islam
resulted in a partial unification of the Arab
tribes and rapid political and territorial ex-
pansion. By 800 Muslims controlled al-
most half the civilized world. But this
power crumbled by the 11th century when
Turkey began its domination of the area.
In the 18tk and 19th centuries the Islamic
‘Wahabi ement weakened this power.
In the 19th century Britain gained consid-
erable footholds in Aden and on the Per-
sian Gulf. After the Turks joined the

-Central Powers at the start of WWI, the

British successfully encouraged the Arabs
to revolt (1916) and by 1932 Saudi Arabia
had extended political control over most
of the region.
ARABIAN GULPF. See PERSIAN GULF.
ARABIANNIGHTS, or The Thousand
and One Nights, a collection of 8th-16th
century Arabic stories, probably of Indian
origin with Persian and Arab additions.
The stories, which include Aladdin, Ali
Baba and Sinbad, are linked by Sche-
herazade who, sentenced to die at dawn,
tells her husband the king one story per
night, leaving the ending till the next day.
She is reprieved after 1,001 nights.
ARABIAN SEA, NW Indian Ocean be-
tween India and Arabia. Connected with
the Persian Gulf by the Gulf of Oman, and
with the Red Sea by the Gulf of Aden. Its
ports include Bombay and Karachi.
ARABIC, one of the SEMITIC LANGUAGES.
The Arabic alphabet comprises 28 letters,
all consonants, vowels being expressed
either by positioned points or, in some
cases, by insertion of the letters alif, waw
and ya in positions where they would not
otherwise occur, thereby representing the
long a, u and i respectively.

Arabic is written from right to left.
Classical Arabic, the language of the

Koran, is today used occasionally in writ-

ing, rarely in speech; a standardized
modern  Arabic  being used for
newspapers, etc. Arabic played a large
part in the dlssemination of knowledge
through medieval Europe as many ancient
Greek and Roman texts were available
solely in Arabic translation.

ARABIC NUMERALS, the signs 0, 1, 2,



3,45, 6, 7, 8 9, which were in use
among the Arabs before being adopted by
the peoples of Europe during the Middle
Ages in place of Roman numerals. They
appear to have been originated in India,
and reached Europe by way of Spain.
ARAB-ISRAELI WARS, the results of
persistent conflicts between Isracl and the
Arabs since the BALFOUR DBCLARATION
(1917) pronounced British Palestine
Jewish national home. When Britain’s
mandate ended, the Jews declared an inde-
pendent state of Israel (May 14, 1948).
The next day, Egypt, Iraq, Transjordan
(Jordan), Lebanon and Syria attacked, but
within a month Israel had ied the
greater pert of Palestine. By July 1949,
scparate ceasefires had been concluded
with the Arab states, where hundreds of
thousands of Palestinian Arabs now
sought refuge.

On Oct. 29, 1956, with the Suez Canal
and Guif of Aqaba closed to her ships, Is-
rael invaded Egypt, which had national-
ized the canal in July. British and French
supporting troops occupied the canal
links, but were replaced by a UN force
after international furor. By March 1957
all Israeli forces had left E in ex-
change for access to the Gulf of Aqaba. In
1967 Egypt closed the gulf to Israel and
on June 5, at the start of the Six-Day War,
Israeli air strikes destroyed Arab air forces
on the ground. Israel won the west bank of
the Jordan R, the Golan Heights, the Gaza
Strip, the Sinai Peninsula and the Old City
of Jerusalem. A ceasefire was accepted by
June 10. -In the following years,
worldwide Arab anti-Jewish terrorism be-
came common, reaching a climax in the
1972 Munich Olympic massacre of Israeli
athletes.

On Oct. 6, 1973, Yom Kippur (the
Jewish Day of Atonement), Egypt and
Syria attacked Israel to regain the lost ter-
ritories. A ceasefire was signed on Nov.
11, 1973. Although Israeli troops pene-
trated deep into Syria and crossed onto the
W bank of the Suez Canal, initial Arab
success restored confidence and en-
couraged Arab states to use economic
measures, principally an oil boycott.
against Israel’'s Western 8
Talks between Egypt and Israel led to a
puoeuwy(lw9) Bmlamonrmlngh

elsewhere, especially in Lebanon, used
aguemllaba.scbytlwl’alatnumsmda
target for Israeli attacks. In June 1982 Is-
rael invaded Lebanon in order to destroy
strongholds of the PALESTINE LIBERATION
ORGANZATION (PLO)  guerrillas.  Sub-
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sequently, under a US-sponsored plan, the
guerrillas left Beirut for other countries

willing to accept them, and a multinational
pewekeepmg fome, including US
marines, landed in Lebanon. Israeli troops
withdrew but retained a security zone in S
Lebanon. Terrorist attacks on Israel from
Lebanon were answered with ground and
air retaliation.

The so-called process, begun by
the CAMP DAVID AGREEMENT of 1978, went
nowhere. Istaetis debated the wisdom of
offering land (the West Bank) for peace;
in any case, the-PLO refused to renounce
its commitment to Israel’s destruction, and
no Arab state would negotiate on half of
the Palestinians. Violent demonstrations
by Palestinian youths in the West Bank
and Gaza (the intifada) throughout 1988,
Jordan’s abdication of its claim to the
West Bank, and Israeli elections in Nov.
1988 raised the possibility that the peace
process might be revived. Talks on peace
treaties between Israel and its neighbors
started in 1992,

ARAB LEAGUE, an organization 10

promote economic, cultural and political
cooperation among Arab states, set up on
March 22,1945, Although quite successful
in its first two aims, it achieved real politi-
cal unity of action only in 1956 (Suez
Crisis), 1961 (Franco-Tunisian conflict)
and 1973 (cutback of oil to the West).

s
Cairo to Tunis. Egypt became a member
again in 1990.

In the 1980s much of the league’s atten-
tion was focused on the Iran-lraq war. The
organization supported the Palestinian
uprising in the West Bank and Gaza that
began in Dec. 1987. Member states are
Bgypt, Algeria, Bahrain, Djibouti, lraq,
Jordan, Knwait, Lebanon,
Mauritania, Morocco, Oman, Qatar, Sandl
Arabia, Somalia, Sudan, Syria, Tunisia,
the United Arab Emirates, Yemen, and the
government of the Palestine Liberation
Organization.

ARACHNE, in Greek and Roman
mythology, the daughter of Idmon and

who was 30 expert in weaving
that she Minerva. She chose
for design scenes which depicted the
foibles of the gods. Angered by such in-
sults, Minerva tore up the web. Arachne
hanged herself in despair and was trans-
formed into a spider—which hangs by the
threads it spins. -
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ARACHNID; ringed, insectlike arthropod
of the class Arachnida. Spiders, mites, and
scorpions are arachnoids. An arachnid’s

body has two main parts: abdomen and
cephalothorax, which combines head and
thorax. Arachnids have no wings or anten-
nae, and they have simple rather than
compound eyes.

ARAFAT, Yasir (1929- ), Palestinian
political leader. Born in Jerusalem and
educated as an engineer in Cairo, Arafat
became head of the anti-lsrael Al Fatah
Guerrilla movement, the largest com-
ponent of the coalition PALESTINE LIBERA-
TION ORGANIZATION (PLO). In 1969 he be-
came chairman of the PLO. He won
recognition of the PLO as the "sole
legitimate” ive of the Pales-
tinian people from the Arab states and
gained diplomatic recognition from the
United Nations and more than 100
countries. Regarded as a moderate, he ad-
hered to the rejectionist policy demanded
by extremists, never repudiating the
PLO’s commitment to the destruction of
Israel and continuing to wage guerrilla
warfare against that country. His authority
was challenged by radicals when the PLO
was driven from Lebanon in 1982, but he
remained the only leader acceptable to all
PLO factions.

ARAGON, historic region of NE Spain,
stretching from the central Pyrences to S
of the Ebro R. The medieval kingdom of
Aragon comprised what are now Huesca,
Teruel and Saragossa provinces though
the influence of the kings of Aragon was
more extensive. King Ferdinand I of
Aragon’s marriage to lIsabella of Castile
(1469) laid the foundations of a unified
Spain. Aragon’s sovereignty was ended
1707-09 by Philip V during the war of
SPANISH SUCCESSION (1701~14).

ARAL SEA, inland sea or saltwater lake
in W Asia between Uzbekistan and
Kazakhstan. Fed by the Amu Daryan and
Syr Darya rivers, the sea in 1960 was
26,000sq mi in area and was commercially
important for its bass, carp, perch, and
sturgeon. Since then the diversion of river
water for irrigation has caused the sea to
lose more than 40% of its water. The
remaining water is too salty to support na-
tive fish,

ARAMAEANS, nomadic Semites of the
N Syrian desert in the 11th to 8th cen
turies BC. They assimilated features of
earlier Fertile Crescent civilizations. Most
of the smaller Aramaean tribes were sub-
jugated by the Assyrians 740-720 BC.
But the Chaldean tribe, which settled near

the Tigris and Euphrates estuary, extended
its control over all Mesopotamia, §

ing the Assyrians. (See also BABYLONIA
AND ASSYRIA).

ARAMAIC, the Semitic language of the
Aramaeans. Its use spread throughout
Syria and Mesopotamia from the 8th cen-
tury BC onwards and it became the offi-
cial language of the Persian Empire.
Aramaic was probably spoken by Jesus
and the apostles, being by then the
everyday language of Palestine. Parts of
the Old Yestament are in Aramaic.
Arammc survives only in isolated
Lebanese villages and among some Nes-
torians of N Iraq and E Turkey.
ARAPAHO, North American Indian tribe
of the M%;’u?m family. They lived as
nomadic alo hunters on the Great
lensmrwogmfpsdleNandSAnpam
Fierce enemies of white settlement, they
were forced onto reservations at the end of
the 19th century. By the 1990s, only
5,000 remained, mostly on reservations in
Okla. and Wyo.

ARARAT, Mount, dormant volcanic
mnuntain in E Turkey with two peaks
(16,950ft and 13,000ft) 7mi apart. Genesis
8:4 says that Noah's Arck landed "upon the
mountains of Ararat." The Armenians
venerate the mountain as the Mother of
the World. The last eruption was in 1840.
ARAUCANIAN INDIANS, South Amer-
ican tribes famous for their resistance to
the 16th-century Spanish invasion of what
is now central Chile. Many Araucanians
crossed the Andes into Argentina. During
the 19th century the Araucanians were set-
tled on Chilean and Argentinian reserva-
tions where they have since maintained
much of their traditional culture.
ARAWAK INDIANS, linguistic group of
often culturally distinct South American
tribes, now living mostly in Brazil, the
Guianas and Peru. They also inhabited the
Caribbean islands at the time Columbus
landed there in 1492, but were later exter-
minated by the CARIB INDIANS.
ARBITRATION, process for settling dis-
putes by submitting the issues involved to
the judgment of an impartial third party or
arbitrator. In the recent past, most US in-
dustrial collective bargaining agreements
have allowed for an arbitrator to act in
cases where problems of interpretation
arise. An arbitration service, providing
panels for commercial and industrial dis-
putes, has been established by the
American Arbitration Association. Several
state and federal laws ensure the enforce-
ment of agreements to submit disputes to
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arbitration. The Taft-Hartley Act (1947)
provides for emergency fact-finding
boards if serious strikes loom but, as their
decisions are not binding, they lack the
power of arbitrating bodies.

ARBOR DAY, annual tree-planting day
in some US states. In northemn areas it is
normally held in the spring and in
southern areas in winter. It was first held
in Neb. on April 10, 1872,

ARBORE’ , a place in which a col-
lection of different trees and shrubs is cul-
tivated for scientific and educational pur-

poses.

ARCADIA, anciemt Greek region in
central Pel us, enclosed by moun-
tains. The stmple life of its rustic in-
habitants amid its idyllic pastures and fer-
tile valleys was used by Classical pastoral
poets and later writers, such as Sir Philip
Sidney, as the ideal of innocent, virtuous
living.

ARCARO Eddie (George Edward Ar-
caro; 1916~ ), the only US jockey to have
won the triple crown twice (1941 and
1948). Arcaro was also the world’s third-
greatest race-winner (4,779 wins) and the
second greatest money-winner (more than
$30 million).

ARCDE TRIOMPHE, Napoleon I's tri-
umphal arch in the Place Charles de
Gaulle at the end of the Champs Elysees,
Paris. It was built 1806-36 and is 162ft
high and 147ft wide. Inspired by Roman
triumphal arches, it bears reliefs celebrat-
ing Napoleon's victories. The arch is also
the site of the tomb of France's Unknown
Soldier.

ARCH, structural device to span openings
and support loads. In architecture the
simplest form of arch is the round (semi-
circular): here, as in most arches, wedge-
shaped stones (voussoirs) are fitted
together so that stresses in the arch exert
outward forces on them; downward forces
from the load combine with these to
produce a diagonal resultant termed the
thrust. The voussoirs at each end of the
arch are termed springers; that in the cen-
ter, usually the last to be inserted, is the
keystone. Although the arch was known
in ancient E; and Greece, it was not
until Roman times that its use became

popular.

ARCHAEOLOGY, the study of the past
through identification and interpretation of
the material remains of human cultures. A
comparatively new social science, involv-
ing many academic and scientific dis-
ciplines such as anthropology, history,
paleography and philology, it makes use
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of numerous scientific techniques. Its
keystone is fieldwork. Archaeology was
born in the early 18th century. There were
some excavations of Roman and other
sites and the famous Rosetta stone, which
provided the key to Egyptian HERO-
GLYPHICS, was discovered in 1799 and
deciphered in 1818. In 1832 archaeologi-
cal time was classified into three DivisiONs:
STONE AGE, BRONZE AGE and IRON AGE,
though this system is now more common-
ly used to describe cultures of primitive
man. However, it was not until the 19th
century that archaeology graduated from
its amateur status to become a sys-
tematized science. Schliemann, Arthur
Evans, C. L. Woolley, Howard Carter and
others adopted an increasingly scientific
approach in their researches.

Excavation is a painstaking procedure,
as great care must be taken not to damage
any object or fragment of an object, and
cach of the different levels of excavation
must be carefully documented and
photo . The location of suitable
sites for excavation is assisted by histori-
cal accounts, t0po,
acrial phot
ment of an object that was produced by
man is of interest to the archaeologist.
These include such obvious items as tools,
weapons, utensils and clothing. The dis-
covery ofamxddemmmmseplle.uesp&
c:ally welcome. Natural objects, such ‘as
seeds of cultivated plants, are also reveal-
ing. Bach item on discovery is recorded on
a map that establishes its physical
relationship with other artifacts found, and
is numbered and photographed. Once in
the laboratory, the archaeologist will ex-
amine it more closely, comparing it with
similar finds. Dating is accomplished in
several ways. First, of course, is com-
parison of the relative depths of objects
that are discovered. Analysis of the types
of pollen in an object can provide an in-
dication of its date. The most widespread
dating technique is RADIOISOTOPE DATING,
incorporating the cormrections formulated
through discoveries in DENDROCHRONOL-
oaGY.

Archaeology contains many divisions
and areas of specialty. Some embrace the
study of great civilizations, like those of
Greece, Rome, Egypt, China and Mexico.
Other scholars concentrate on the cultures
of peoples.of humbl In the
US a mapf field of study is that of the
American Indian. Another area com-
centrates on settlements of colonial
America—an example of historic ar-
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chaeology, which deals with peoples who
flourished during a time when written
documents were left.

ARCHBISHOP, a metropolitan bishop of
the Roman Catholic, Anglican and Eastern
churches, and the Lutheran churches of
Finland and Sweden, having jurisdiction
over the bishops of a church province, or
archdiocese, within which he consecrates
bishops and presides over synods.
Archbishops do not form a separate order
of ministry. The term may be applied to

bishops of distinguished sees, or
patriarchs. R
ARCHERFISH, surface-living fish,

genus  Toxotes,
mangrove swamps of SE Asia and
Australia. It grows to about 1t and is able
to shoot down insects up to 5ft above the
water by- spitting a water-jet from its
mouth,

ARCHERY, shooting with bow and
arrow, used in warfare by primitive
peoples in the Americas, Africa and Asia,
and in ancient Greece and the Near East. It
was vital in medieval European warfare.
The English longbow’s superiority over
the French crossbow won the Battle of
Agincourt (1415). Between the 14th and
15th centuries, the bow's use in W Europe
declined with the development of
firearms. But in late 18th-century England
archery was revived as a sport. The US
National Archery Association was formed
in 1879 and, since 1900, archery has been
part of the Olympic Games. The sport in-
volves shooting at a standard circular tar-
get marked with colored concentric
circles.

ARCHES NATIONAL PARK, 82,953
acres in E Utah containing natural rock ar-
ches formed by weathering and erosion.
The park was established in 1929.
ARCHIMEDES (c287-212 BC), Greek
mathematician and physicist who spent
most of his life at his birthplace, Syracuse
(Sicily). In mathematics he worked on the
areas and volumes associated with conic
sﬁ.gtions, ﬁxet.}o the value of m between
3%ho and 37/m and defined the Ar-
chimedean spiral. He founded the science
of hydrostatics with his enunciation of
Archimedes’ principle. This states that
the force acting to buoy up a body partial-
ly or totally immersed in a fluid is equal to
the weight of the fluid displaced. In

tiving in brackish.

for raising water still used to irrigate fields
in Egypt. This consists of a helical wbe or
a cylindrical tube containing a close-fit-
ting screw with the lower end dipping in
the water. When the tube (or screw) is
rotated, water is moved up the tube and is
discharged from the top.
ARCHIPENKO, Alexander (1887
1964), Ukrainian-bom US  sculptor,
famous for nude female torsos in which
naturalistic forms are reduced to elegant
geometric shapes.

ARCHITECTURE has usually been
defined as the art of building. The ar-
chitect today is both an artist and an en-
gineer who must combine a knowledge of
design and construction, and of the avail-
able resources in labor, techniques and
materials, to produce a harmonious,
durable and functional whole. His build-
ing must be fitted to its environment and
must satisfy the social needs for which it
is required, whether it is a church, dwell-
ing, factory or office building. In the past
all this was accomplished in a traditional
manner by largely anonymous builders;
today the architect plans both the aes-
thetics and the construction of his building
in a highly conscious manner, -often
deliberately attempting to communicate
artistic concepts and abstract ideas
through the structure itself.

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

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

With its great compressive strength,
stone has been the material of most major
buildings in the past. It gave rise to the
common post-and-lintel type of construc-
tion, and to the arch, the latter culminating
in the soaring lightness of the Gothic
cathedrals. The acme of the ancient post-

d-lintel construction was reached in the

mechanics he studied the properties of the
lever and applied his experience in the
construction of military catapults and
grappling irons. He is also said to have in-
vented the Archimedes screw, a machine

classic simplicity of the Greek temple,
notably in the Parthenon. To these ele-
ments the Romans added daring experi-
ments in vaulting, made possible by the
use of concrete, as in the Pantheon (2nd



century AD), carried still further in
Byzantine, Romanesque and Islamic ar-
chitecture. But the tensile strength of stone
is poor, while wood and steel have tensile
as well compressive strength. This made
frame construction possible, as in the
wooden buildings of Japan or the steel-
framed modern building. Geodesic and
stressed-frame methods of construction,
with reinforced concrete, have further ex-
tended the range of the modern architect.
ARCHIVES, documents of a public body
preserved in an organized fashion. Sys-
tematic collection and supervision by a
central government agency began in 1789
with the French Archives Nationales. The
US National Archives and Records Ser-
vice (originating in 1934) houses records
in the National Archives Building,
Washington, D.C. It has the originals of
the DECLARATION OF INDEPENDENCE and the
CONSTITUTION.

Corporations, foundations, universities
and cities also keep archives, which now
include tape recordings, space-saving
microfilms and computer disks.
ARCLAMP, an intensely bright and
comparatively efficient form of lighting
used for lighthouses, floodlights and spot-
lights, invented by pAvY in 1809. An arc
discharge is set up when two carbon
electrodes at a moderate potential dif-
ference (typically 40V) are “struck”
(touched together, then drawn apart). The
light is emitted from vaporized carbon
ions in the discharge. In modern lamps the
arc is enclosed in an atmosphere of high-
pressure xenon.

_ ARCTICFOX, tundra dweller of the
family Canidae. In summer, it is brown or
gray; in winter it is white or slate blue.
The Arctic fox is about 2 ft long, with a
long tail and short, rounded ears. It eats
any available food.
ARCTIC OCEAN, 5,400,000sq mi, is
the smallest ocean. Entirely within the
Arctic Circle, it is covered with ice

throughout the year. It is bordered by Nor--

way, Russia, Alaska, Canada, and Green-

land. It is connected to the Pacific Ocean,

by the Bering Strait and to the Atlantic
Ocean by the Greenland Sea.

ARCTIC REGIONS, regions N of the
Arctic Circle (66°30°N); alternatively
regions N of the tree line. The Arctic com-
prises the Arctic Ocean, Greenland,
Spitsbergen and other islands, extreme N
Europe, N Siberia, Alaska and N Canada.
The central feature is the Arctic Ocean,
opening S into the N Atlantic Ocean and
joined with the N Pacific Ocean by the
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Bering Strait. The Arctic Ocean comprises
two main basins and has a shallow rim
floored by the continental shelves of
Eurasia and North America. Much of the
ocean surface is always covered by ice.

The Arctic climate is cold. In midwinter
the sun never rises and the mean Jan.
temperature is - 33°F, far lower in interior
Canada and Siberia. Snow and ice never
melt in high altitudes and latitudes, but
elsewhere the short mild summer with 24
hours’ sunlight a day thaws the sea and
the topsoil. In spring, melting icebergs
floating south from the Arctic Ocean en-
danger N Atlantic shipping. Vegetation is
varied but confined mainly to shrubs,
flowering herbaceous plants, mosses and
lichens.

Wild mammals include polar bears,

reindeer, musk oxen, moose, wolves,
weasels, foxes and lemmings. Geese,
ducks, gulls, cranes, falcons, auks and
ptarmigan all nest in the Arctic, and its
seas harbor whales, seals, cod, salmon and
shrimp. Invits (Eskimos), Lapps, Russians
and others make up a human population of
several million. Eskimos have lived in the
Arctic for at least 9,000 years, and total
60,000 or more. Once exclusively hunters
and fishermen, Eskimos now work in
towns and on oil fields. There are scat-
tered agricultural, mining and fishing in-
dustries, and the US, Canada and Russia
man air bases and meteorological stations.
Oil production began at Prudhoe Bay
(Alaska) in 1978, the oil moving S to Val-
dez through the Trans-Alaska pipeline.
ARCTURUS, star in the constellation
Bootes, 4th brightest in the sky.
ARDENNES, forested upland in SE Bel-
gium, N Luxembourg and around the
Meuse valley of N France. The area is a
sparsely populated plateau with some
agriculture and quarrying. It was a bat-
tleground in WWI1 and WWII (see BATTLE
OF THE BULGE).
ARENDT, Hannah (1906-1975), Ger-
man-born US political philosopher. In
1959 she became the first woman to be
appointed a full professor at Princeton U,
and she later taught at the U of Chicago
and the New School for Social Research
in New York. In The Origins of Tota-
litarianism (1951) she traced nazism and
communism back to 19th-century anti-
Semitism and imperialism. Her controver-
sial Eichmann in Jerusalem (1963), with
its theory of the "banality of evil,"
analyzed Nazi war crimes and the 1960
trial of Adolph Eichmann by the Israeli
govemment.
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AREOPAGUS, small hill northwest of
the Acropolis of Athens, where the
supreme council of the city passed judg-
ment on matters of state, religion and
morality. This name eventually came to
refer to the council itself, even after it
moved its meeting place. The Aeropagus
tried homicide cases, and it had a legisla-
tive veto and powers of impeachment.
ARES, the Greek god of war. He was
known to the Romans as Mars.
ARETHUSA, in Greek mythology, a
nymph who was transformed by the god-
dess Artemis into a fountain and under-
ground stream so that she could escape
from the infatuated river god, Alpheus.
The name Arethusa was given to certain
springs in the ancient world.

ARGALL, Sir Samuel (d. 1626), daring
English navigator and soldier in North
America. He pioneered a N sea route to
Va. (1609), captured Pocahontas (1612),
crushed French colonies in Me. and Nova
Scotia and became deputy governor of Va.
(1617-19).

ARGENTINA, second largest country in
Latin America, economically one of its
most advanced nations.

Official name: Republic of Argentina
Capital: Buenos Aires

Area: 1,073,399sq mi

Population: 32,664,000

Growth rate: 1.1%

Languages: Spanish

Religion: Roman Catholic

Monetary unit(s): 1 Argentine peso =
100 centavos

Land. Argentina occupies most of South
America E of the Andes and S of Brazil.
There are four main areas: W, N, Central
and S. The W comprises the Andes Mts,
which exceed 20,000ft in parts of the N
but are low in the S. The N consists large-
ly of the forests of the Gran Chaco and the
swampy region in the NE. Central Argen-
tina comprises great grassy plains or pam-
pas, a temperate region and economically

’

the most important area, with two-thirds
of the population. In the S lie the barren
and cold plateaus of Patagonia, People.
About 90% of the people are descended
from S European immigrants. There are
only 20-30,000 native Indians. The na-
tional language is Spanish, and about 90%
of the population is Roman Catholic. Over
70% live in urban areas. Argentina has a
better educational system and a higher
literacy rate (93%) than most Latin
American states.

Economy. Grain growing and cattle rais-
ing dominate the pampas, and the S is a
big sheep raising region. Sugarcane,
grapes, citrus fruits, tobacco, rice and cot-
ton grow in the subtropical N. Oil and
other minerals come from the N and the S.
About 30% of the labor force works in in-
dustry, notably in food processing, chemi-
cals, plastics, machine tools and
automobiles. Much of this industry is lo-

» cated in and around the capital, Buenos

Aires.

History. Argentina’s first Spanish settlers
arrived in the 16th century. After nearly
300 years of Spanish rule, independence
followed the war of 1816. The 19th cen-
tury was a period of increasing European
immigration and economic progress.
Argentina’s development during the 20th
century has suffered from political uncer-
tainties and social unrest. The reformist
but dictatorial government of Juan Perén
(1946~55) ended with a military uprising
and was followed by several military and
civilian governments. Widespread vi-
olence broke out in the-early 1970s, and in
1973 popular demand restored the aging
Per6én to power. He died in 1974, how-
ever, and was succeeded by his wife
Isabel Per6n. She was unable to solve
Argentina’s problems, and after a brief lull
was overthrown in 1976. A military junta
took over. Kidnappings and terrorist ac-
tivities were widespread in-the late 1970s,
and the military introduced stern measures
to cope with the increasing instability.
Some 20-30,000 people allegedly disap-
peared. In 1982 Argentina occupied the
Falkland Islands, a British colony long
claimed by Argentina. The British battled
successfully to regain the islands; follow-
ing the defeat the Argentine military
government was reshuffied. The election
as president in 1983 of Rail Alfonsfn,
leader of the Radical (middle-class and
anti-Peronist) Party, restored civilian
government. Alfonsfn brought .the mem-
bers of the military junta and other high
ranking officers to trial for crimes com-



mitted during the "dirty war" of 1976-83
against alleged subversives. The economy,
however, deteriorated rapidly under the
weight of the Peronist inheritance of inef-
ficient state-run enterprises, pervasive
economic controls, and powerful and cor-
rupt unions. In 1989, in the midst of hy-
perinflation and food riots, Carlos Saul
Menem, a Peronist, was elected to succeed
Alfonsin. Rejecting Peronist orthodoxy,
Menem brought inflation under control
and launched a program of privatization
and free-market economics that eventually
earned him great popularity. He was
criticized, however, for pardoning the of-
ficers imprisoned for their role in the
"dirty war" and for the numerous scandals
that touched his administration.

ARGON (Ar), the commonest of the
noble gases, comprising 0.934% of the at-
mosphere. It is used as an inert shield for
arc welding and for the production of
silicon and germanium crystals, to fill
electric light bulbs and fluorescent lamps,
and in argon-ion lasers. AW 399,
mp189°C bp186°C.

ARGONAUTS, heroes of Greek mythol-
ogy who set sail under Jason to find the
Golden Fleece. They reputedly included
such illustrious figures as Orpheus, Her-
cules, Castor and Pollux and Theseus. The
Argonauts set forth in the ship Argo for
Colchis E of the Black Sea, where the
fleece was guarded by a dragon. After
many perils they obtained the fleece and
returned to mainland Greece.

ARGONNE FOREST, a wooded hilly
region south of the Ardennes, in NE
France. In 1792 it was the site of the
French victory over the Prussians at
Valmy. The Meuse-Argonne offensive of
late 1918 was one of the major US actions
fought in WW1L

ARGONNE NATIONAL LABORATO-
RY, a nuclear power research center 25mi
S of Chicago. The University of Chicago
operates it for the US Energy Research
and Development Administration.
ARIADNE, in Greek mythology, the
daughter of Minos of Crete. Having fallen
in love with Theseus, she gave him some
thread by means of which he was able to
find his way out of the labyrinth. After
Theseus had killed the Minotaur, he mar-
ried Ariadne but deserted her later at
Naxos. Bacchus gave her a crown of
seven stars, which was turned into a con-
stellation.

ARIANISM, 4th-century Christian heresy
founded in Alexandria by the priest Arius.
He taught that Christ was not coequal and
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coeternal with God the Father, for the
Father had created him. To curb Arianism,
the Emperor Constantine called the first
Council of Nicaea (325), and the first
Nicene Creed declared that God the Father
and Christ the Son were of the same sub-
stance. Arianism later almost triumphed,
but most of the church returned to or-
thodoxy by the end of the century (see

TRINITY).

ARIAS SANCHEZ, Oscar (1941- ),
Costa Rican politician, leader of the
liberal National Liberation Party (PLN)
and president of Costa Rica from 1986.
He initiated a treaty, signed (Aug. 1987)
by himself and the presidents of
Guatemala, El Salvador, Honduras, and
Nicaragua, in which all five agreed to take
certain measures to advance peace and
democracy in Central America. For this
Arias Sanchez was awarded the 1987
Nobel Peace Prize.

ARISTARCHUS OF SAMOS (c310-
230 BC), Alexandrian Greek astronomer
who realized that the sun is larger than the
earth and who is reported by Archimedes
to have taught that the earth orbited a mo-
tionless sun.

ARISTIDES (c530-468 BC), Athenian
statesman and general, a founder of the
Delian League. He fought at the battle of
Marathon, and was elected archon for 489
BC. Ostracized in 482 BC, he was recalled
in 480 BC and helped repulse the Per-
sians. Later he fixed Greek cities’ con-
tributions to the Delian League.
ARISTOCRACY (from Greek aristos,
the best, and kratos, rule), originally
meaning the ruling of a state by its best
citizens in the interest of all. It was used
by both Plato and Aristotle in this sense.
Gradually the term came to mean a form
of government ruled by a small privileged
class. Today, the term refers to members
of a family which traditionally has

-hereditary privileges and rank.

ARISTOPHANES (c450-385BC), comic
dramatist of ancient Greece. Political, so-
cial and literary satire, witty dialogue,
vigorous ribaldry, cleverly contrived
comic situations and fine choral Iyrics all
feature in his works. Eleven of his 40
plays survive, notably The Frogs (satiriz-
ing Euripides), The Clouds (satirizing
Socrates), Lysistrata (a plea for pacifism)
and The Birds (a fantasy about a sky city).
ARISTOTLE  (384-322 BC), Greek
philosopher, one of the most influential
thinkers of the ancient world. He was the
son of the Macedonian court physician,
and studiéd at Plato’s academy in Athens.
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In 343 BC he became tutor to the young
Alexander the Great. In 335 BC Aristotle
set up his own school at the Lyceum in
Athens (see PERIPATETIC SCHOOL). Many of
Aristotle’s teachings survive as lecture
notes. His work covered a vast range, in-
cluding Physics, Metaphysics, On the
Soul, On the Heavens, and several

on logic and biology, in both of which
subjects he was a pioneer. In studying
such diverse topics as nature, man and the
soul, Aristotle considered how things be-
came what they were and. what function
they performed. In doing this he intro-
duced his fourfold analysis of causes (for-
mal, material, efficient and final), and
such important notions as form and mat-
ter, substance and accident, actual and
potential, all of which became philosophi-
cal commonplaces. In logic he invented
the syllogism.

The Nicomachean Ethics argues that
virtue is a "mean” between extremes.
Politics considers civic participation an
outgrowth of human nature and reason.
Poetics argues that a tragic drama brings
emotional catharsis through "pity and
fear" evoked by the stage action.
Aristotle’s writings reached the West
through Latin translations in the 11th and
13th centuries and had a prevailing in-
fluence on medieval and later thought.
ARITHMETIC (from Greek arithmos,
number), the science of number. Until the
16th century arithmetic was viewed as the
study of all the properties and relations of
all numbers; in modern times, the term
usually denotes the study of the positive
real numbers and zero under the
tions of addition, subtraction, multiplica-
tion and division. Arithmetic can therefore
be viewed as merely a special case of al-
gebra, although it is of importance in con-
siderations of the history of mathematics.
ARIZONA, the "Grand Canyon State,”
mountain state of the US West. The
mountainous and arid Colorado Plateau,
occupying the northern 40% of the state,
is crossed by the Colorado R, which then
forms the state’s W Border. The S consists
largely of desert basins crossed by the
Gila R and its tributaries.

The area was acquired from Mexico in
1848 and enlarged by the GADSDEN PUR-
cHASE in 1853, Hostile Indians were final-
ly suppressed in 1886; today Navaho and
Hopi reservations cover most of the NE
quarter of the state. Notorious as a lawless
frontier, Arizona was settled first by cop-
per miners and then by cattle and sheep
ranchers. In the 20th century, irrigation

N ee—

Arizona Profile

Name of state: Arizona

Capital: Phoenix (Other cities: Tucson,

Mesa, Tempe)

hNdu'ghbors: Utah, Nev., Calif., Mexico, N.
ex.

Statehood: Feb. 14, 1912 (48th state)

Familiar name: Grand Canyon State

Area: 113,909sq mi

Population (1990): 3,665,000 (Rank: 24)

% change 1980-90: 34.8

Density per sq mi: 32.3

% metropolitan: 79.0

Electoral votes: 8

Racial comp.: White, 80.8%; black 3.0%;

HiGS%anic, 18.8%; Asian, 1.5%; Amerind,

5.6%.

Per capita income (1987): $13,853

(Rank: 38)

Elevation: Highest 12,633ft, Humphrey’s

Peak Lowest 70ft, Colorado River at the

Mexican border

Motto: Didat deus ("God enriches")

State flower: Saguaro (Giant Cactus)

State bird: Cactus wren

State tree: Paloverde

State : "Arizona"

INDUSTRY AND TRADE

Gross state product (1986): $53.3 bil

(Rank: 25)

Farm products: Cotton, cattle, dairy

products, lettuce

Farm marketings (1989): $1.9 bil

(Rank: 31)

Manufacturer: Electrical equipment,

transportation equipment, machinery

Value of mfrs. shipped (1987): $20.8 bil.

(Rank: 33)

made large-scale agriculture possible in
the southern river valleys. Between 1940
and 1990 immigrants from the Midwest
and Northeast swelled Arizona’s popula-
tion sevenfold. Three-quarters of the
population live in Phoenix and Tucson,
centers of high-tech industries. Sixty per-
cent of the state’s water is pumped from



irreplacable aquifers; since 1945 the water
table has dropped more than 240ft.
ARK, biblical vessel Noah built for
protection from the great flood, also, the
Ark of Covenant, the sacred chest of the
Hebrews representing God’s presence.
The word can refer to a basket, or coffer,
and in the US, to the flat riverboats used
for transport during western expansion.
ARKANSAS, the "Natural State,” west
south central state of the US South, bor-
dered on the E by the Mississippi R. Fer-
tile lowlands in the E and S rise to heavi-
ly forested highlands—the Ozark Plateau
and the Ouachita Mts.—in the N and W.
Early in the 19th century the lowlands
were seftled by cotton planters and the
highlands by subsistence farmers from
other southern states. After the Civil War
the state remained agricultural, its black
population consigned to sharecropping
and segregation. Poor farmers emigrated
to Catifornia during the Great Depression
of the 1930s and to northern industrial
cities during WWIL Since the war, state
efforts at economic development have
been moderately successful. But tax
measures for educational reform, deemed
necessary for further develcpment, have
been resisted by busi and in-
different retirees am'acted to this Sunbelt
state by the low cost of living.
ARKANSAS RIVER, longest tributary
of the Mississippi-Missouri R system. It
rises in the Rocky Mits of central Col. and
flows 1,450mi through Kan., Okla., and
Ark. to the Mississippi R. It is the main
water source for Ark. state, and is control-
led by dams and locks to curb flooding.
ARK OF THE COVENANT, in the Old
T the chest containing the tablets
bearing the Ten Commandments received
by Moses. The most sacred object of an-
cient Israel, it was carried into battle
before it was deposited in the Temple.
ARKWRIGHT, Sir Richard (1732-
1792), English industrialist and inventor
of cotton carding and spinning machinery.
In 1769 he patented a spinning
which was the first machine able to
produce cotton thread strong enough to
use in the warp. He was a pioneer of the
factory system of production, building
: se\;eral water- and later steampowered
mills.
ARLEN, Harold (1905-1986), US
popular composer of "Stormy Weather,"
"Blues in the Night," and "Over the Rain-
bow.

ARLEN Michael (1895-1956), English
novelist, born in Bulgaria of Armenian
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Arkansas Profile

Name of state: Arkansas

Calmal Little Rock (Other cities: Fort

Smith, North Little Rock, Pine Bluff)

agaghbors. Mo., Okla., Tex., La., Tenn.,,
iss.

Statehood: June 15, 1836 (25th state)

Familiar name: Land of Opportunity

Area: 53,104sq mi

Populatlon(1990): 2,351,000 (Rank: 33)

% change 1980-90: 2.8

Electoral votes: 6

Racial compesition: White, 82,7%;

black, 15.9%; Hispanic, 0.8%; Asian,

0.5%

Per capita i mcome (1987):

$9,061 (Rank: 46):

Density per sq mi: 45.1

% metropolitan: 40.1

Elevation: Highest 2,753ft, Magazine

Mountain. Lowest 55ft, Ouachita River at

the Louisiana border

Motto: Regna populus

rule")

State flower: Apple blossom

State bird: Mockingbird

State tree: Pine

State song: "Arkansas”

INDUSTRY AND TRADE

Gross state product (1986): $31.6 bil.

(Rank: 33)

Farm products: Broilers, soybeans, cat-

tle, rice

Farm marketings (1989):

$4.1bil (Rank: 12)

Manufactures: Food products, electrical

equipment, fabricated metal products,

machinery, paper products

\;’zalue of l)nfrs. shipped (1987): $25.3 bil.

(Rank:

("The people

parents. Hns novels, notably The Green
Har (1924), mirrored fashionable 1920s
London.

ARLINGTON NATIONAL CEME-
TERY, famous US national cemetery in
N Va. It was established in 1864 on land
once owned by George Washington, Cus-
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tis and Robert E. Lee. Over 160,000
American war dead and public figures are
buried here. Monuments include the Cus-
tis-Lee Mansion, the mast of the battleship
Maine, the Tomb of the Unknown Soldier
and the grave of John F. Kennedy with its
eternal flame.,

ARMADA, fleet of armed ships, in par-
ticular Spain’s "Invincible Armada,” 130
ships carrying 27,000 men sent by Philip
II in 1588 to seize control of the English
Channel for an invasion of England. After
a running fight with Howard, Drake, and
Hawkins, the Spaniards took refuge in
Calais Roads. Driven out by fire ships, the
surviving vessels battled storms as they at-
tempted to return to Cadiz via N Scotland
and W Ireland. About half the ships

returned.

ARMADILLOS, about 20 species of ar-
mored mammals (family Dasypodidae) of
the order Endentata, which also contains
anteaters and sloths. They range in length
from about 120mm (5in) to about 1.5m
(5ft) They are usually nocturnal, some-
times diumal, and live in burrows either
“excavated by themselves or deserted by
other animals. Polyembryony (production
of several identical offspring from a single
fertilized egg) is general amongst

los,

ARMAGEDDON, biblical site of the
world’s last great battle, in which the
powers of good will destroy the forces of
evil (Revelation 16:16). The name may
refer to biblical Megiddo.

ARMAGNAG, hilly farming area of SW
France noted for its brandy. Count Ber-
nard VII of Armagnac was virtual ruler of
France in 1413-18. Armagnac passed to
the French crown in 1607. The chief city,
Auch, is a commercial center.
ARMENIA, independent republic in SW
Asia, S of the Caucasus Mits., formerly the
Armenian Soviet Socialist Repubhc of the
USSR.

Land and Economy. Armenia is bordered
on the N by Georgia, on the W by Turkey,
on the S by Iran, and on the E by Azer-
baijan. It is primarily a tableland, the en-
tire region averages some 6,000-7,000ft
above sea level. A range of mountains
cuts across it from E to W; the highest
point being Mt Ararat (16 945ft) in
Turkey. The Tigris, Euphrates, Kyros and
Araxes rivers all have their source in the
highlands.

The main crops are green vegetables, bar-
ley, potatoes, wheat, sugar beets, and
grapes. Pomegranates, figs, peaches, and
apricots are also grown. Mining is the

Official name: Armenia
Capital: Yerevan

Area: 11,500sq mi
Population: 3,305,000

" Religion: Armenian Gregorian Church

chief industry, the mountains yielding
small but useful quantities of copper, iron,
heline and molybdenum.
Transportanon “facilities are lumted but
industrialization is increasing. Hydro-
electric schemes, particularly on Lake
Sevan, have been a prime factor in
Armenia’s economic growth.
History. Armenia was conquered in 328
BC by Alexander the Great and in 66 BC
by Rome. In AD 303 it became the first
country to make Christianity its state
religion. Later it was successively under
Byzantine, Persian Arab, Seljuk, Mongol
and Ottoman Turkish control. Russian in-
fluence grew in the 19th century. A short-
lived Armenian republic emerged after
WWI but was swiftly absorbed by the
USSR and Turkey.
Soviet Armenia declared its independence
of the USSR in Aug. 1991. It is a member
of the Commonwealth of Independent
States, and in March 1992 it was admitted
to the UN.
ARMENIAN CHURCH, the national
church of Armenia. It evolved as part of
the Eastern Church and adopted a form of
MONOPHYSITISM. It was the first Christian
church to be established.
ARMINIANS, or Remonstrants, group
of Protestant congregations inspired by the
Dutch theologian Jacobus Arminius
(1560-1609). Arminianism attempted to
show that, contrary to John Calvin's
doctrine of predestination, man’s free will
and God's sovereignty were not incom-
patible. The Arminians, though persecuted
initially, were legally tolerated in the
Netherlands from 1630. Arminian theol-
ogy greatly influenced John Wesley,
founder of Methodism.
ARMINIUS (18 BC?-AD 19 ), leader of
German resistance to Rome. His destruc-




tion of a Roman army commanded by
Publius Quintus Varus in the Teutoberg
forest in AD 9 ended Roman efforts to oc-
cupy territory east of the Rhine. In recent
centuries Arminius was made a German
npational hero.

ARMOR, protective clothing or covering
used in armed combat. The earliest armor
consisted of boiled and hardened animal
skins but, with the coming of organized
military campaigns, armor became more
sophisticated. Roman soldiers wore stand-
ardized armor made of iron. Later, chain
mail, a fabric of interlocking metal rings,
was developed. By the end of the 11th
century it was the standard form of armor.
It provided poor protection against heavy
blows, however, and the Middle Ages saw
the development of full suits of metal
plates with chain mail joints for flexibility.
Later, as these suits were used more for
tournaments and state occasions, certain
cities, notably Milan and Augsburg, be-
came renowned for their armorial artistry.
Full armor was used in Europe only until
the 16th century.

ARMORY SHOW, officially the Interna-
tional Exhibition of Modern Art, the first

show of its kind to be held in the US, at -

the 69th Regimeat Armory, New York
City, Feb.~March 1913. Comprising over
1,300 works it included a large section of
paintings by contemporary Americans,
and works.by such modern European ar-
tists as Brancusi, Braque, Cézanne,
Duchamp, Matisse and Picasso. The
avant-garde paintings caused much con-
troversy but also the acceptance of
moder art in the US.

ARMOUR, Philip Danforth (1832-
1901), US meatpacking pioneer and
philanthropist. He made his fortune sup-
plying pork to Union forces in the Civil
War, and in 1870 established Armour &
Co. which soon made Chicago the meat-
packing center of the US. He founded the
Armour Institute of Technology in 1892.
ARMS CONTROL, limitation of arma-
ments as a means of preventing war or of
mitigating its destructiveness.

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

- Major achievements have been made in
the 1990s since the formation of the Com-
monwealth of Independent States and the

, abolishment of communism as a state
doctrine in the former USSR.
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ARMSTRONG,  Amne  Legendre'
(1927- ), US politician, who was the first
woman to hold the Cabinet-level position
of counselor to ‘the president, serving
under Presidents Richard Nixon and
Gerald R. Ford. She was also the first
woman to serve as US ambassador to
Great Britain (1976-77), appointed by
President Ford in 1976.

ARMSTRONG, Edwin Howard (1890~
1954), US electronics engineer who
develo, the feedback concept for
amplifiers (1912), invented the super-
heterodyne circuit used in radio receivers
(1918) and perfected FM radio (1925-39).
ARMSTRONG, Henry (1912-1988), US
boxer. Nicknamed "Perpetual Motion" for
his aggressive style, he was the only
fighter to hold three world championships
(featherweight, welterweight and light-
weight) simultaneously (1938).
ARMSTRONG, Louis Daniel (1900-
1971), US jazz musician renowned as a
virtuoso trumpeter and singer. A master of
improvisation, he is considered perhaps
the most influential and important figure
in the early history of jazz. "Satchmo”
grew up in the back streets of New Or-
leans, moved to Chicago in 1922 and by
the 1930s was internationally famous. In

-later life he played at concerts around the

world as "goodwill ambassador” for the
State Department.

ARMSTRONG, Neil Alden (1930~ ),
first man to set foot on the moon. Bom in
Wapakoneta, Ohio, he studied aeronauti-
cal engineering at Purdue U. (1947-55)
with time out on active service in- the
KOREAN WAR. He joined NASA in 1962,
commanding Gemini 8 (1966), and land-
ing the Apolio IT module on the moon on
July 20, 1969. In 1971-79 he was profes-
sor of aerospace engineering at Cincinnati
U. and then became a computer company
executive.
ARMSTRONG, Samuel Chapman
(1839-1893), US educator and philan-
thropist. He was colonel of a Negro regi-
ment in the civi war and agent of the
FREEDMAN'S BUREAU (Va.). Armstrong
founded the Hampton Institute (1868), an
industrial school for blacks and Indians.
ARMY, traditionally the land fighting
force of a nation. By a narrower defini-
tion an army is also a large unit of ground
forces under a single commander (e.g. the
US Fifth Army). The 20th century has
shown how far the modern army depends
upon technology and industry. Germany
was defeated in WWII not by superior
military power but by superior machine
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power. However, the constant develop-
ment of weapons and detection systems
makes any land force extremely wvul-
nerable. Modemn armies must, therefore,
be highly mobile, a need which has led to
a blurring of the traditional distinctions
between army, navy and air force.
Cooperation among the services is essen-
tial for the successful application of ad-
vanced technology. Canada, for example,
has combined three branches of her
armed forces.
ARMY, US is headed by the chief of
staff, who is responsible to the civilian
secretary of the army in the US Depart-
ment of Defense. He is also the Army
member of the JOINT CHIEFS OF STAFF. The
major Army commands include the Forces
Command which comprises the six armies
based in the US: the Training and
Doctrine Command: the Materiel Com-
mand; the Intelligence Command; the
Criminal lnvesnganon Command; and the
Corps of
ARMY WORM, ‘the name given to
several species of voracious caterpillars
which can cause severe damage to_crops.
The true army worm is the larva of a dull
brown moth found in N America to the
east of the Rocky Mounains. The asdgghit are
laid in grass or on small grains, ch
out into small worms which gradually
develop an immense appetite. Normally,
they were controlled in numbers by
parasites or pesticides, but if not, they
devour everything edible within reach,
and then migrate in armies to new feeding
grounds, eating as they go.
ARNICA, plant, the flowers and
rootstock are used for medicinal purposes.
The horizontal, dark brown, branched
rootstock of the plant sends up a slightly
hairy, simple or tightly branched stem that
reaches a height of 1-2 ft. The basal
leaves are oblong-oviate and short-
petioled.
- ARNOLD, Benedict (1741-1801),
American general and traitor in the
REVOLUTIONARY WAR. He fought outstand-
ingly for the American cause at
Ticonderoga (1775) and Saratoga (1777)
and in 1778 received co of
Philadelphia. In 1780 Arold was
reprimanded for abusing his authority.
That year, however, he assumed the im-
portant command of West Point and with
John anDRE plotted its surrender to the
British in revenge for past criticisms.
ANDRE's capture forced Amold to flee to
the British side, and in 1781 he went into
exile in London.

ARNOLD, Henry Harley (1886-1950),
pioneer aviator and US Air Force gen:
who build US air power and
develop the air force as a separate
service. "Hap® Amold held several carly
flying records, became chief of the Air
Cotps (1938), headed the Army Air For-
ces in WWII and was made general of the
Army (1944), being later retitled general
of the Air Force.

ARNOLD, Matthew (1822-1888), Eng-
lish poet and literary critic. His poetry,
perhaps best represented by the collections
Empedocles on Etna, and Other Poems
(1852) and New Poems (1867), is charac-
teristically in ive, though Amold
could equally achieve a classical imper-
sonality. Bothmhxspoen'yandhxs
criticism (Culture and Anarchy, 1869,
Literature and Dogma, 1873) Amold
showed a keen awareness of the changing
cultural climate of his time. He worked as
a schools inspector (1851-86) and was
Professor of Poetry at Oxford (1857-67).
AROOSTOOK WAR, boundary dispute
of 1839 between settlers of Me. and New
Brunswick, Canada. Both sides claimed
lands along the Aroostook R. War be-
tween the US and Britain was averted by a
truce and the appointment of a boundary
commission. Its findings were incor-
porated into the WEBSTER-ASHBURTON
TREATY of 1842,
ARP, Jean or Hans (1887-1966), Fran-
co-Swiss sculptor, painter and poet. Brief-
ly associated with the Blaue Reiter, he
was a cofounder of DADA in Ziirich (1916)
and later a Surrealist. From the 1930s he
created sculptures and reliefs remarkable
for their elemental purity and strength.
ARRAIGNMENT, the appearance of a
person in a court of law to plead guilty or
not guilty to legal charges brought against
him. At this point, before or after entering
his plea, the defendant may also enter
various motions in his own behalf, such as
requesting a change of venue or a con-
tinuance, or he may even challange the
validity of his arrest and trial.

abnormal heartbeat
thythm, caused by drugs, disease, or a
combination of factors.
ARROW, Kenneth (1921- ), US
economist, at Harvard (1968-79) and
Stanford (from 1979). He received the
1972 Nobel Prize in Economics.
ARROWROOT, form of starch obtained
from the rhizomes (underground stems) of
various tropical plants. Because it is easily
digested, arrowroot is valued as a food
for children and people with delicate



stomachs. It is also used as a thickening
agent in sauces. The Brazilian arrowroot is
obtained from the tapioca plant, also
known as cassava.

ARSENIC (As), metalloid in Group VA
of the periodic table. Its chief ore is ar-
senopyrite, which is roasted to give ar-
senic (1) oxide, or white arsenic, used as
a poison.

Arsenic has two main allotropes: yellow
arsenic, As4, resembling white phos-
phorus; and gray (metallic) arsenic. It
burns in air and reacts with most other ele-
ments, forming trivalent and pentavalent
compounds, all highly toxic. It is used as a
doping agent in transistors; gallium -ar-

ide is used in lasers. AW 74.9, subl
613 °C, sg 1.97 (yellow), 5.73 (gray).
ART. Sce COMMERCIAL ART; PAINTING;
SCULPTURE. Also entries under various
styles and periods, for example ABSTRACT
ART; BAROQUE; CUBISM; IMPRESSIONISM.
ART DECO, a style of design popular in
the US and Europe from the late 1920s
through the 1930s. It emphasized geo-
metrical or modified geometrical shapes
and simplified lines, represeating a radical
reaction to the omateness of Victorian
design and expressing implied admiration
of functionalism and machine technology.

Receiving impetus at the 1925 Paris Ex-
hibition for Decorative Arts, the style was
applied in architecture, interior decora-
tion, furniture-making and the design of a
wide range of objects, from locomotives
to salt-and-pepper shakers. Prime existing
examples of art deco are the Chrysler
Building and the interior of the Radio City
Music Hall in New York City.

ARTEMIS, virgin goddess of the hunt in
Greek mythology. Artemis was Apollo’s
twin, the daughter of Zeus and Leto. She
is usually pictured carrying bow and ar-
rows or a torch.
ARTERIOSCLEROSIS, disease of
arteries in which the wall becomes thick-
ened and rigid, and blood flow is
hindered. Artherosclerosis is the forma-
tion of fatty deposits (containing cho-
lesterol) in the inner lining of an artery,
followed by scarring and calcification. It
is commoner in older age groups, but in
diabetes, disorders of fat metabolism
‘and high-blood pressure, its appearance
may be earlier. Excess saturated fats in
the blood may play a role in its formation.
Narrowing or obstruction of cerebral ar-
teries may lead to stroke, while that of
coropary arteries causes angina pectoris
and coronary thrombosis. Reduced blood
flow to the limbs may cause cramp on ex-
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ertion, ulcers and gangrene. Established
arteriosclerosis cannot be reversed, but a
low fat diet, exercise and the avoidance of
smoking help in prevention. Surgery by
artery-replacement or removal of deposits
is occasionally indicated.

ARTERY, blood vesse! which carries
blood from the heart to the tissues (see
BLOOD CIRCULATION). The arteries are elas-
tic and expand with each pulse. In most
vertebrates, the two main arteries leaving
the heart are the pulmonary artery, which
carries blood from the body to the lungs to
be reoxygenated, and the aorta which sup-
plies the body with oxygenated blood.
Major arteries supply each limb and organ
and within each they divide repeatedly
until arterioles and capillaries are reached.
Fish have only one arterial system, which
leads from the heart via the gills to the

body.
" ARTESIAN WELL, a well in which

water rises under hydrostatic pressure
above the level of the aquifer in which it
has been confined by overlying imper-
vious strata. Often g is necessary
to bring the water to the surface, but true
artesian wells (named for the French
province of Artois where they were first
constructed) flow without assistance.

ARTHRITIS, inflammation, with pain
and swelling, of joints. Osteoarthritis is
most common, though there is no true in-

flammation,; it is a wear-and-tear arthritis,

causing pain and limitation of movement.
Obesity, previous trauma and inflam-
matory arthritis predispose. Bacterial in-
fection, (e.g., by staphylococci or tuber-
culosis), with pus-in the joint, and gout,
due to deposition of crystals in synovial
fluid, may lead to serious joint destruc-
tion.

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

ARTHROPODA, largest and most
diverse phylum of the animal kingdom,
containing, amongst others, insects, mil-



90 ARTHROSCOPY

lipedes, centipedes, crustacea, arachnida,
and king crabs. They are characterized by
a segmented exoskeleton with jointed
limbs. This is shed in intervals, the
arthropod emerging in a new, soft exos-
keleton which has developed beneath:
often this molting is followed by rapid
growth. Molting may cease on attainment
of adulthood, but many crustacea molt pe-
riodically throughout their lives. Fossil
arthropods include the trilobites.

ARTHROSCOPY, technique used to
visualize the interior of a joint. Using a
fiber-optic endoscope inserted into the
joint through a small incision, a doctor can
perform a thorough examination and cer-

tain surgical operations.
ARTHUR, Chester Alan ( 1830-1886),
21st president of the US. Arthur was vice-

president under James A. Garfield and be-
came president on the latter’s assassina-
tion in 1881. Bomn in Fairfield, Vt., he was
the son of a teacher from N Ireland. He
entered a New York City law office in
1853 and soon after won a reputation as a
progressive attorney in two important civil
rights cases. During the cIviL war he be-
came quartermaster-general of the N.Y.
Militia,

Returning to the law after the war, Ar-
thur became active in city politics as a
Republican, and President Grant ap-
pointed him customs collector for the port
of New York in 1871. In this post,
Arthur's name became linked with the

"spoils system" and, although his personal
integrity was not openly doubted, he was
eventually removed from office in 1878
following an inquiry instigated by Presi-
dent ayes. Arthur attended the
Republican National Convention of 1880
and was chosen to make up the ticket
under Garfield. On Garfield's death, he
supported demands for the reform of the
civil service, and the important PENDLETON
ACT was passed in 1883. His attempt to cut
taxes and tariff duties failed to gain the
backing of Congress.

Arthur’s stand against narrow party in-
terests won the approval of many of his
critics but alienated his own party, and
cost him the renomination in 1884. He
retired to his law practice.

ARTHURIAN LEGENDS, the literature
relating the feats of King Arthur and his

. knights. Arthur himself is mentioned in a

9th-century chronicle, but the basis of the
legends is found in Geoffrey of Mon-
mouth (1137). From then until the 16th
century a cycle of romances of chivalry
developed, mainly written in French and

in both prose and verse, drawing upon
Celnc folklore (probably from Brittany)
and incorporating the life and death of Ar-
thur himself, the loves of Lancelot and
Guinevere and of Tristan and Yseult, the
story of Merlin and the Quest for the Holy
Grail

From them Sir Thomas Malory distilled
his Morte d’Arthur (1485), which inspired
Lord Tennyson's Idylls of the King (1859)
and T.H. ite’'s The Once and Future
King (1958).

ARTICHOKE, two plants of the family
Compositae. The common artichoke is
tall, with purplish blue flowers; the bracts
of the unopened flower are eaten. The
Jerusalem artichoke (native to North
America) has edible tubers.
ARTICLES OF CONFEDERATION,
the first written framework of govemment
for the US. They were drafted in 1776-77
after the Declaration of Ind d but
it was 1781 before all 13 states ratified
them. The states were wary of a central-
ized and remote government because of
their experience of the English Parliament,
and the national government they set up
had limited powers. It was to operate
through Congress, in which each state had
one vote, and to control foreign affairs,
war and peace, coinage, the post office
and some other matters. But "sovereignty,
freedom and independence” remained
with the separate states. Congress had no
way of enforcing its decrees, and there
were no federal courts. The shortcomings
of the Articles were evident, particularly
with reference to interstate trade, and the
Constitutional Convention of 1787 aban-
doned them in favor of the present UNTTED
STATES CONSTTTUTION which took effect in
1789.
ARTIFICIAL INSEMINATION, intro-
duction of sperm into the vagina by means
other than copulation. The technique is
widely used for breeding livestock as it
produces many o from one
male (see HEREDITY). It has a
limited use in compensating for human
impotence and sterility.
ARTIFICIALINTELLIGENCE, the
capacity of a computer to perform func-
tions that are normally associated with
human intelligence, such as reasoning,
learning, and self-improvement. For ex-
ample, computer scientists are trying to
make computers understand English or
other human languages so that operators
do not have to use special computer com-
mands. Another goal is to make computer
vision systems that can recognize objects,




for example, to enable a robot to find ob-
jects on a conveyor belt. A third goal is to
enable computers to "reason,”" to make
decisions based on data they have been
fed and have processed.

ARTIFICIAL ORGAN, mechanical
device that can take over the function of
an organ in the body. The development of
artificial organs has made possible many
surgical techniques that could not other-
wise have been used, particularly in the
field of heart surgery. The two most com-
monly used artificial organs are the heart-
lung machine and the artificial kidney.
ARTIFICIAL RESPIRATION, the
means of inducing respiration when it has
ceased, as after drowning, asphyxia, in
coma or respiratory paralysis. It must be
continued until natural breathing returns,
and ensuring a clear airway via the mouth
to the lungs is essential.

The most common first aid methods are:
"mouth-to-mouth,” in which air is
breathed via the mouth into the lungs and
is then allowed to escape, and the less ef-
fective Holger Nielsen technique, where
chythmic movements of the chest force air
out and encourage its entry alternately. If
prolonged artificial respiration is needed,
mechanical pumps are used, and these

may support respiration for months or .

even years.
ARTILLERY, once the term for all
military machinery, it now refers to guns
too heavy to be carried by one or two
men. The branch of the army involved is
also known as the artillery.

WWII saw the development of special-
ized antitank and antiaircraft guns, and the
first really effective use of rockets. Since
then the guided missile has been
produced, with its long ranges and high

offering a formidable threat.

ART NOUVEAU, late 1Sth-century art
movement which influenced decorative
styles throughout the West. Its themes
were exotic or decadent and its charac-
teristic line sinuous and highly ormamen-
tal. The movement aimed to reunite art
and life, and so to produce everyday ob-
jects of beauty. It was of importance in the
applied arts, some notable architecture,
fumniture, jewelry and book designs being
produced in this style. Graphic art too was
much affected by Art Nouveau, as seen in
the work of Aubrey Beardsley. Other
notable artists of the movement were the
painter Gustav Klimt and the architects
Antonio Gaudi and Victor Horta, and in
the applied arts Tiffany, Lalique and Char-
pentier. .
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ARUBA, small island off the Venezuelan
coast, 45mi W of Curagao, part of the
NETHERLANDS: ANTILLES. It is about 19mi
long and 4mi wide, and is inhabited by
people of Indian and Negro descent who
speak a hybrid language called P

fo. The island won internal auwnomy in
1986; full independence is scheduled for
1996. Pop. 67,200.

ARYAN (Sanskrit: noble), name once
used for the family of languages now
known as Indo-E The word ac-
quired political connotations in Nazi Ger-
many, being interpreted as "Nordic" or
non-Jewish in race, and has thus been dis-
credited in modemn usage.

ASBESTOS, name of various fibrous
minerals, chiefly chrysotile and am-
phibole. Canada and Russia are the chief
producers. It is a valuable industrial
material because it is refractory, alkali-
and acid-resistant and an electrical in-
sulator. It can be spun to make f
fabrics for protective clothing and safety
curtains, or molded to make tiles, bricks
and automobile brake linings. Asbestos
particles may cause pneumoconiosis and
lung cancer if inhaled.

ASBURY, Francis (1745-1816), ﬁrst
Methodist bishop in the US. Bom in
England, he came to the US in 1771 as a
Methodist missionary. With his energetic
guidance, and despite his ill-health,
Methodism in the US became widely es-
(g]bé:‘shed. Asbury was elected bishop in
1 .

ASCENSION, The, the bodily ascent into
heaven of Jesus Christ on the 40th day
after his resurrection. The event, described
in the New Testament, signifies Christ’s
entry into glory amd thus promises
believers a heavenly life. Ascension Day
is a major Christian festival.

ASCH, Sholem (1880~1957), leading
Yiddish novelist and playwright. Born in
Poland, he spent most of his life in the
US. His many books deal with Jewish life
both in Europe and the US, and with the
relationship between Judaism and Chris-
tianity, as in The Nazarene (1939).

ASCII, acronym for American Standard
Code for Information Interchange. A
standard computer character set to enable
efficient data communication andachieve
compatibility among different computer
devices.

A standard ASCII code consists of 96
displayed upper- and lowercase letters,
plus 32-non-displayed control characters.
An individual character code is composed
of seven bits plus one parity bit for error
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checking.

ASCOT English town near Windsor. It is
the site of the famous June horse race
meeting, Royal Ascot, traditionally at-
tended hy British royalty.

ASGARD, in Norse mythology, the realm
of the gods. It contained many halls and
palaces, chief of these was Valhalla,
where Odin entertained warriors killed in
battle. The only entry to Asgard was by
the rainbow bridge called Bifrost.

ASH, 1. the inorganic residue produced
when organic material of matter is burned.
2. Handsome trees and shrubs of the olive
family, some of which are of economic
importance. The hard, elastic wood of the
white ash is used for making such items as
mallets and baseball bats and the blue ash
for barrel hoops, fumiture vencers and
baskets.

ASHANT], a region of S Ghana, and the
name of the people who live there. From
the 17th century to 1902, when Britain an-
nexed the region, the powerful Ashanti
Confederacy linked  several small
kingdoms under one chief. The symbol of
their unity was the sacred Golden Stool
which, in their religion of ancestor-wor-
ship, represents the departed spirits of the
Ashanti. The present-day Ashanti are a
thriving agrarian people numbering about
one million.

ASHBERRY, John Lawrence (1927~ ),
US poet, recipient of Pulitzer (1976) and
Bollingen (1985) prizes.
ASHCANSCHOOL, or "The Eight,"
name given to a New York City group of
painters, formed in 1908, They were so
called because they chose to paint
everyday aspects of city life. The Eight-
Arthur Davies, William Glackens, Emest
Lawson, George Luks, Maurice Prender-
gast, Everett Shinn, Robert Henri and
John Sloan—differed in many ways but
were united in their dislike of
academicism. They were instrumental in
bringing the ARMORY SHOW to New York
in 1913.

ASHCROFT, Peggy (1927-1992), Eng-
lish actress, best remembered for her lead-
ing roles of Desdemona in Othello, Juliet
in Romeo and Juliet and her appearance in
the TV play Caught on a Train.
ASHKENAZIM, those Jews whose
medieval ancestors lived in Germany. Per-
secution drove them to spread throughout
central and E Europe, and in the 19th and
20th centuries overseas, notably to the US.
Their ritual and Hebrew pronunciation dif-
fer from those of the Sephardim (Jews of

Orieatal countries). Up to the beginning of

the 20th century most Ashkenazim spoke
Yiddish. Most Jews in the US and the
majority of the world’s Jews are Ash-
kenazim. (See also JEws.)

ASHLEY, William Henry (c1778-
1838), US fur trader and politician. He ex-
plored the area W of Missouri as far as the
Great Salt Lake and helped to make
known the Oregon Trail.

ASHTON, Sir Frederick (1906-1988),
British dancer and choreo; His
work, which included such new produc-
tions as Fagade (1931) and La Fille Mal
Gardée (1960), has had great influence on
British ballet. He was director of the
Royal Ballet 1963-70.
ASHURBANIPAL (7th ceatury BC),
king (668-627 BC) of ancient Assyria at
the height of its power. He won victories
over the Egyptians, Elamites, and Chal-
deans. From his palace at Nineveh have
come remarkable reliefs and a large
library of clay tablets. A few years after
his death his empire fell to the Medes,
Persians, and Babylonians.

ASH WEDNESDAY, first of the 40 days
of the Christian fast of Lent. The name
derives from the early practice of sprin-
kling penitents with ashes. Today the ash
of burnt palms is used to mark the sign of
the cross on the foreheads of believers.
ASIA, the world’s largest continent,
covers more than 17,139,000sq mi (nearly
one-third of the earth’s land surface) and
has about 3,345,000,000 people (exclud-
ing Russian Asia), or nearly 60% of the
total world population. It extends from the
Arctic Ocean in the N to the Indian Ocean
in the S, and from the Pacific Ocean in the
E to the Mediterranean in the W. Its tradi-
tional border with Europe is formed by the
Black Sea, the Caucasus Mts, the Caspian
Sea, the Ural R and the Ural Mits, but parts
of the Commonweaith of Independent
States located W of the Urals is often ex-
cluded in modern usage. In the SW, Asia
is separated from Africa by the Red Sea
and the Suez Canal. The combined land
mass of Europe and Asia is sometimes
treated as a single continent, Eurasia.
Land. Asia is a continent of infinite diver-
sity, with extremes of every kind, the ul-
timate physical contrast being between Mt
Everest (29,028ft), the world’s highest
mountain, and the Dead Sea (1,294ft
below sea level). At its heart is the great
system of mountain chains and high
plateaus focused on the Pamir Knot.
Among these huge mountain chains are
the Karakoram Range, Himalayas, Kunlun
Shan, Tien Shan, Altai Mountains, Hindu



Kush and Sulaiman Range. Extensions in-
clude the lesser ranges of Asia Minor and,
in the E, the Arakan Yoma range (Assam
and Burma) which reappears in Indonesia.
Another system of rzmges stretches from E
Sihria to Japan and the Philippines. The
major plateaus include the plateau of Tiht,

the Tarim basin and the great plateau of
- Mongolia. The triangular lowland region
N of the mountains embraces the W Sih-
rian lowlands and the low plateau of
central Sihria.

Weaknesses in the earth’s crust are
reflected in the active volcanoes bordering
the Pacific Ocean in Indonesia, the Philip-
pines, J and the Kamchath Peninsula
and also 1n Turkey and Iran.

The major rivers include the Ob and its
tributary, the Irtysh, the Yeuisey aud
Lena, all flowing to the Arctic Ocean; the
Indus (Pakistan), Ganges (India and
Bangladesh) and Brahmaputra (China and
India); and the Yellow and Yangtze rivers
in China. Lake Baikal is the largest fresh-
water lake. Deserts include the Gobi
Desert in Mongolia and the Great Sandy
Desert of Arabia.

Climate and Vegetation. Asia has every
known type of climate, from the polar to
the tropical. The heart of the continent has
extremes of in winter and
summer and low rainfall while much of E
and SE Asia is monsoonal and annual
rainfall may reach 400in. Vegetation ran-
ges from the tundra of the far north to the
talga (coniferous forest) of Siberia, the
treeless grassiands of the steppes and the
tropical rain forests of India and SE Asia.
People. The product of thousands of years
of migrations, invasions, conquests and
intermingling, the people of Asia belong
mainly to three ethnic groups: Mongoloid
(including  Chinese, and
Koreans), Caucasoid (including Arabs,
Afghans, Iranians, Pakistanis most In-
dian people) and Negroid (in parts of the
Philippines and SE Asia). Racial mixtures
are frequent in SE Asia, where the Malays
are the largest group. The population is
unevenly distributed, almost uninhabited
areas like "High Asia” (the heart of the
continent) and the deserts contrasting with
the densely populated Ganges valley and
the great cities of Japan and China. About
one in every three Asians is urban-dwell-
ing.

A multitude of languages and dialects is
spoken, derived from Indo-European, Al-
taic, Semitic, Sino-Tibetan and other lan-
guage families. Asia was the birthplace of
several religions. Hinduism claims the
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largest following, but there are also mil-
lions of Buddhists and Muslims. Only
about 4% of Asians are Christians. Be-
cause of this cultural diversity, it is usual
to divide the continent into homogeneous
cultural regions such as East Asia (China,
Korea, Japan), South Asia (India, Pakis-
tan, Sri Lanka, Southeast Asia (Malaysia,
[En:omu. etc.,) and SW Asia or Middle
st

Economy. About 62% of the population
depend on agriculture, vital to a continent
whose population is increasing at a rate of
about 100,000 every 24 hours. Oil is the
chief mineral resource and industrializa-
tion has been rapid in Japan, India, China,
and Korea. Singapore and Taiwan also
developed  flourishing  export-oriented
economies.

History. Man has lived in Asia for about
500,000 years. The earliest-known
civilizations—Sumerian, Babylonian and
Asgyrian—evolved in SW Asia. In S Asia
the Indus valley civilization flowered in
the 3rd millennium BC, while China’s
remarkable culture began in the Yellow R
valley about 4,000-5,000 years ago.
European colonial powers (Britain,
France, Portugal, Spain, Netherlands)
ruled much of S and SE Asia in the 18th
and 19th centuries, but except for a few
(e.g. Hong Kong, Macao), most former
colonies became independent after WWIIL.
Agreements to return Hong Kong and
hga%ao to China were reached in 1984 and
1987.

ASIA MINOR, peninsula in SW Asia
comprising most of modemn Turkey.
Mountainous and surrounded on three
sides by sea, it is bounded on the E by the
upper Buphrates R. Civilizations such as
that of Troy flourished here from the
Bronze Age onwards. After the destruc-
tion of the Hittite empire in 1200 BC, the
land belonged successively to the Medes,
Persians, Greeks and Romans. In the 5th
eenmryADupmsedtotheByunune

powet declined until in the 15th century it
became part of the Ottoman Empire and
remained so until the Republic of Turkey
was founded (1923).
ASIAN AMERICANS, residents of the
US who trace their origins to 24 E, SE and
S Asian countries and the Pacific islands
of Melanesia, Micronesia, and Polynesia.
In 1990, Asian Americans numbered 6.6
million, or 2.7% of the US population, an
increase of 78.4% over 1980.

The fastest growing minority in the US,
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Asian Americans during the 1980s grew at
six times the rate of African Americans
and twice the rate of Hispanic Americans:
Most of this increase was due to immigra-
tion, which totaled 2.9 million from 1980
o 1989.

In 1990, 67% of all Asian Americans
lived in 5 states: California, Hawaii, New
York, Ilinois, and New Jersey. Asian
Americans may be the most diverse of
America’s major minority groups. Coming
from more than two dozen countries, they
do not share a common language, a com-
mon religion, or a common cultural back-
ground. Their socioeconomic status varies
widely with length of residence and loca-
tion in the US.

ASIMOV, [Isaac (1920-1992), prolific

US author and educator, best known for .

his science fiction books such as the
Foundation trilogy (1951-53; sequel,
1982) and for his many science books for
laymen. He also taught biochemistry at
Boston U.

ASOKA (d. 232 BC), third emperor of the
Mauryna dynasty of India, whose accep-
tance of BUDDHISM as the official religion
of his vast empire had a major effect on
that faith’s predominance in Asia. He was
said to have been so repelled by a par-
ticularly bloody victory of his troops over
what is now Orissa that he turned to non-
violence and the Buddhist way of
righteousness, and sent missionaries into
Burma, Ceylon (Sri Lanka), Syria, Greece
and Egypt.

ASP, the Egyptian cobra Naja haje (fami-
ly: E.Iapldae) an extremely pmsonous
snake up to 7ft in length. Sacred in ancient
Egypt, it was legendarily the cause of
CLEOPATRA'S death. The name is also ap-
plied to the homed and asp vipers.
ASPARAGUS, genus of perennial plants
belonging to the lilly family, cultivated for
its delicious tender stalks, the tips of
which are considered an especial delicacy.
A well-tendered asparagus bed may con-
tinue to yield a heavy crop for as long as
20 years. The main asparagus-growing
areas in the US are California and New
Jersey.

ASPEN, deciduous tree widely distributed
in northern temperate regions and com-
mercially valuable for making pulp and
maiches. The best known varieties in the
US and Canada are the large-toothed
aspen, having larger intended leaves, and
the quaking (or American) aspen,
smaller tree with broad delicate fohage
that trembles with the stightest breeze.
ASPHALT, a tough black material used

in road paving, roofing and canal and
reservoir ‘lining. Now obtained mainly
from petroleum refinery residues (al-
though natural deposits are still worked),
it consists mainly of heavy hydrocarbons.
ASPIRIN, or acetylsalicyclic acid, an ef-
fective analgesic, which also reduces fever
and inflammation and also affects blood
platelets. It is useful in headache, minor
feverish illness, menstruation pain,
rheumatic fever, inflammatory arthritis,
and is widely used in low doses to prevent
thrombosis and stroke. Aspirin may cause
gastrointestinal irritation and hemorrhage,
and should be avoided in cases of peptic
ulcer.

ASQUITH, Herbert Henry, 1st Earl of
Oxford and . Asquith (1852-1928),
British prime minister 1908-16. His term
as head of the Liberal Party was one of
great activity and political reform, but his
leadership foundered in Dec. 1916 over
his conduct of WWI, coupled with the
chaos brought about by the Easter rising
in Ireland. He resigned in favor of the
rival Liberal leader David Lloyd George.
ASS, See PONKEY.

ASSAD, Hafiz al (1928- ), president of
Syria from 1971. Commander of the
Syrian air force and defense minister, he
led a coup in 1970 that made him premier,
and a year later, under a new constitution,
he was elected president. At home, he
rigorously suppressed dissent. Abroad, he
opposed the existence of Israel, supported
Iran in its war with Irag (the only Arab
leader to do s0), extended Syrian influence
in Lebanon, and sheltered anti-Western
terrorists.

ASSASSIN, perpetrator of a political
murder. The term derives from the name
given to members of a fanatical sect of
Islam founded by Hasan ibn-al-Sabbah,
who refused to recognize the Seljuk
regime in Persia at the end of the 11th
century. His followers hid in the moun-
tains and made periodic murderous raids
on. their enemies after smoking hashish;
hence "hashshasin, which became "assas-
sin.”

ASSAYING, a method of chemical
analysis for determining noble metals in
ores or alloys, used since the 2nd millen-
njum BC, The sample is fused with a nux
containing lead (II) oxide. This produces a
lead button contmmng the noble metals,
which is heated in oxygen to oxidize the
lead and other impurities, leaving a bead
of the noble metals which is weighed and
separated chemically.

ASSEMBLER, a computer program that



transforms an assembly language program
into machine language so that the com-
puter can execute the program.
ASSEMBLIES OF GOD, largest of the
Protestant Pentecostal denominations in
the US. They were organized as a separate
entity in 1914, and later established their
headquarters in Springfield, Mo. They
now have over | million members.
ASSEMBLY LANGUAGE, a low-level
programming language in which each pro-
gram statement corresponds to an instruc-
tion that the processing unit can carry out.
Assembly languages are lan-
guages; they tell the computer what to do
in precise detail. They are only one level
removed in abstraction from machine lan-

guage.

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

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

(2) Physically, using food material to
build up organic substances such as cells,
or merely the building up of complex
molecular structures.

(3) Psychologically, interpreting a new
fact or experience by bringing it into rela-
tion with already existing knowledge, or
as the result of a process akin to complica-
tion, the combining into a whole of direct
and reproduced items of immediate ex-
perience.

ASSINIBOIN INDIANS, Sioux tribe of
the North American plams who left the
Canada across the NW US. A nomadic
people, they lived primarily by hunting.
Like other Sioux, they took quickly to the
use of horses and guns. They were easily
defeated by the white settlers, because of
the extinction of the buffalo, and were
placed on reservations in 1884,

ASSISI, Saint Francis of. See FRANCIS OF
ASSISL. SAINT.

ASSOCIATED PRESS (AP), the oldest
and largest US news agency, founded in
1848 by six New York City newspapers,
now with offices sending and receiving
throughout the world. It is a non-profit or-
ganization financed by subscriptions from
member newspapers, periodicals and
broadcasting stations.

ASSOCIATION, in psychology, the
mental linking of one item with others:
e.g. black and white, Tom with Dick and
Harry etc. The connections are described

by the principles of association involving
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similarity, contiguity, frequency, recency
and vividness. In association tests, sub-
jects are presented with one word and
asked to respond either with a specificaily
related word such as a thyme or antonym,
or mmly with the first word that comes to

ASSOCIATIONISM, a psychological
school which held that the sole me-
chanism of human learning consisted in
the permanent association in the intellect
of impressions which had been repeatedly
presented to the senses. Originating in the
philosophy of John Locke and developed
through the work of John Gay, David
Hartley, James and John Stuart Mill and
Alexander Bain, the "association of ideas”
was the dominant thesis in British
psychology for 200 years.
ASSUMPTION OF THE VIRGIN, offi-
cial dogma of the Roman Catholic Church
(declared by Pop Pius XII in 1950) that
the Virgin Mary was "assumed into
heaven body and soul" at the end of her
life. The feast day of the Assumption is
August 15.

ASSYRIA. See BABYLONIA AND ASSYRIA.
ASSYRIAN CHURCH. See NESTORIANS.
ASTAIRE, Fred (1899-1987), US dan-
cer, choreographer and actor, bom
Frederick Austerlitz. First in partnership
with his sister Adele on the stage and later
with Ginger Rogers in such films as Top
Har (1935) and Swingtime (1938), he be-
came one of the most popular US musical
comedy stars as well a dancer whose drive
for originality and perfection made him
the idol of other dancers. Later films, with
other partners, included Holiday Inn
(1942), The Band Wagon (1953) and
Funny Face (1957).

ASTATINE, chemical element; symbol
At; at.wt. 210; at.no 85; valence 1, 3, 5, or
7. The total amount of astatine in the
earth’s crust totals less than one ounce.
The "time of light” mass spectrometer has
been used to confirm that this highly
radioactive halogen behaves very much
like other halogens, particularly iodine.
ASTER, large genus of mainly perennial
plants that grow in clumps and flower in
late summer and autumn. The daisylike
flowers are usually blue, purple, white or
red. The New England aster is common in
the eastern US and parts of Canada, The
annual aster, sometimes called the china
aster, ‘produces bigger, almost chrysan-
thenumlike flowers, in bright colors,
usually pink, red, purple or blue.
ASTERIA, in Greek mythology, daughter
of Coeus, the Titan, and mother of Hecate.
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Courted by Zeus in the form of an eagle,
she threw herself into the sea, where she
was changed into an island, which was
later called Delos.

ASTERO[DS, the thousands of plan-
etoids, or minor planets, ranging in
diameter from a few feet to 470 miles
(Ceres), most of whose orbits lie in the
asteroid belt between the orbits of Mars
and Jupiter. Vesta is the only asteroid
visible to the naked eye, although Ceres
was the first to be discovered (1801 by

Giuseppe Piazzi). Their total mass is es-

timated to be 0.001 that of the earth. A
few asteroids have highly elliptical, earth-
approaching orbits, and the so-called
Trojan group of asteroids shares the orbit
of the planet Jupiter.

" Astronomers estimate that there are 1-
4,000 asteroids whose orbits cross that of
the Earth and whose sizes (at least 0.62mi
in diameter) are great enough that col-
lision with the earth would have "global
repercussions.” Ancient craters on the
earth’s surface, and the sudden extinction
of some species in the distant past, have
been attributed to asteroid impacts.
ASTHENOSPHERE, the worldwide
"soft layer" underlying the rigid litho-
sphere and located some 70 to 250km
below the earth’s surface. The zone is
considered part of the upper mantle and is
characterized by low seismic velocities,
suggesting that it may be partially molten.
In plate tectonic theory, rigid slablike
plates of the lithosphere move over the as-
thenos] . (See also PLATE TECTONICS.)

chronic respiratory disease
marked by recurrent attacks of wheezing
and acute breathlessness. It is due to ab-
normal bronchial sensitivity and is usually
associated with allergy to house dust,
motes, pollen, fungi, and other sub-
stances which may precipitate an attack.
Chest infection, exercise or emotional
upset may also provoke an attack. The
symptoms are caused by spasm of
bronchioles and the accumulation of thick
mucous. Cyanosis may occur in severe at-
tacks. Desensitization injections, chromo-
glycate, steroids and drugs that dilate
bronchi are used in prevention; acute at-
tacks may require oxygen, aminophylline
or adrenaline, and steroids.
ASTIGMATISM, a defect of vision in
which the lens of the eye exhibits different
curvatures in different planes, corrected
using cylindrical lenses. Also, an aberra-
tion occurring with lenses having spheri-
cal surfaces.
ASTOR, John Jacob (1763-1848), Ger-

man-born US merchant who built a large
fortune in the China trade, New York City
real estate, and the fur trade. He founded
(1808) the American Fur Company, which
monopolized the US fur trade for decades.
ASTROLABE, an astronomical instru-
ment dating from the Hellenic Period,
used to measure the altitude of celestial
bodies and, before the introduction of the
sextant, as a navigational aid. It consisted
of a vertical disk with an engraved scale
across which was mounted a sighting rule
or "alidade” pivoted at its center.
ASTROLOGY, system of beliefs and
methods of calculation where practitioners
attempt to divine the future from the study
of the heavens. Originating in ancient
Mesopotamia as a means for predicting
the fate of states and their rulers, the
astrology which found its way into Hel-
lenistic culture applied itself also to the
destinies of individuals. Together with the
desire to devise accurate calendars, astrol-
ogy provided a key incentive leading to
the earliest systematic astronomy and was
a continuing spur to the development of
astronomical techniques until the 17th
century. The majority of classical and
medieval astronomers, PTOLEMY and
KEPLER among them, practiced astrology,
often earning their livelihoods thus.

Astrology exercised its greatest in-
fluence in the Graeco-Roman world and
again in Renaissance Europe (despite the
opposition of the Church) and, although
generally abandoned after the 17th century
it has continued to excite a fluctuating in-
terest down to the present.

The key datum in Western astrology is
the position of the stars and planets
described relative to the 12 divisions of
the Zodiac, at the moment of an
individual’s birth.

ASTRONAUT, name given to US test
pilots and scientists chosen by the NATION-
AL AERONAUTICS AND SPACE ADMINISTRATION
to man US space flights. The first seven
astronauts were chosen in 1959. The first
manned flight was made by Commander
Alan B. Shepard in 1961. Lt.- Col. John
Glenn, Jr., became the first American to
orbit the earth in 1962, and astronauts
Edwin Eugene Aldrin, Jr., and Neil Alden
Armstrong became the first men on the
moon in 1969. (See also SPACE EXPLORA-

TION.)

ASTRONOMY, the study of the heavens.
Bom at the crossroads of agriculture and
religion, astronomy, the earliest of the
sciences, was of great practical importance
in ancient civilization. Before 2000 BC,



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

Throughout this period the main pur-

pose of positional astronomy had been to
assist in the casting of accurate horo-
scopes, twin sciences of astronomy
and astrology having not yet parted com-
pany. The structure of the universe
meanwhile remained the preserve of
(Aristotelian) physics. The work of coper-
NICUS represented an early attempt to har-
monize an improved positional astronomy
with a true physical theory of planetary
motion. Against the judgment of antiquity
that sun, moon planets circled the
earth as lanterns set in a series of con-
centric transparent shells, in his De
Revolutionibus (1543) Copemicus argued
that the sun lay motionless at the center of
the system. Although the Coper-
nican (or heliocentric) hypothesis proved
to be a sound basis for the computation of
navigators® tables (the need for which was
stimulating renewed interest in astro-
nomy), it did not become unassailably es-
tablished in astronomical theory until NEwW-
TON published his mathematical derivation
of Kepler's Laws in 1687. In the
meanwhile KEPLER, working on the superb
observational data of TycHO BRAHE, had
shown the orbit of Mars to be elliptical
and not circular, and GALILEO had used the
newly invented telescope to discover
sunspots, the phases of Venus and four
moons of Jupiter. Since the 17th century
the development of astronomy has fol-
lowed on successive improvements in the
design of telescopes.

In the present century the scope of ob-
servational astronomy has extended as
radio and X-ray telescopes (see RADIO
ASTRONOMY: X-RAY ASTRONOMY) have come
into use, leading to the discovery of
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